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FOREWORD 

(C) The U. S. Army Chemical Corps has been assigned the task of 
providing the Department of Defense with adequate CBR weaponry. Certein 
entomological veotor-egent systems, after a period of laboratory demon­
strations, qualitative field experience, end theoretical evaluations, 
have reached the quantitative field test stage and .Dugway Proving Ground 
has been assigned the field testing responsibility. The present volume, 
containing the field experimentation of BELLWETHER-II, reports on the 
endeavors of Dugway Proving Ground to standardize an entomological field 
test technology . 

(U) This material contains information affecting the national de­
fense of the United States within the meaning of the Espionage Lews, 
Title 18, U.S.C., Sections 793 end 794, the transmission or revelation 
of which in any manner to an unauthorized person is prohibited by law. 

(U) The authority for oonduoting this test is contained in Dugway 
Proving Ground Operating Program, FY 1962-1966, Target Year FY 1962, 
Appendix 1 to Annex C, Operating Schedule, Dugway Proving Ground, utah, 
1 July 1961, revised 1 October 1961 . Secret. Tests were funded under 
Dugway Proving Ground Job Order Numbers 1-02-10-1 and 1-02-10-2 in 
support of Department of the Army Researoh and Development Project 
Number 4D98-05-028-02. 

(U) When this document has served its purpose, it should be 
destroyed. It should not be returned to the originating office. 

(U) Reproduction of this document, in whole or part, is prohibited 
except with specific permission of the issuing office. 

t __ 
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DIGEST 

(S) The objectives of BELLWETHER-II, using releases of uninfected, 
starved, virgin female Aedes aegypti mosquitoes, were, in part: 

1. To evaluate the effects of varying the host distance, the 
host concentration, and the vector/host ratio: 

2. To determine the effect of the presence or absence of overt 
movement of the human samplers upon the outdoor biting rate; and 

3 . To investigate methods of placement of human samplers in 
open terrain and within built-up areas. 

(U) Inherent throughout the entire test was the development and 
improvement of a basic entomological field test technology. 

(C) A total of 14 field trials were conducted in the period extend­
ing from 6 September to 20 October 1960. Up to 100 assigned military 
personnel were used as samplers in each trial, and grid arrays involving 
dispersal distances much greater than those involved in BELLWETEER-I 
were incorporated in this test design. 

(S) From the data generated in this test, and under the specific 
conditions encountered, it is concluded that: 

1. In a 30-minute sampling period , there was no significant 
difference in vector biting activity at distances up to 100 feet from 
the release point, but maximum biting activity occurred at distances of 
less than 200 feet. 

2 . Intervening hosts did not interfere with either the vectors' 
outward spread or biting activity. 

3. No conclusive findings were generated as to the effect of 
host concentration. 

4 . When the number of vectors was increased by a factor of 10, 
approximately 10 times as many bites were received and the proportion of 
hosts bitten was increased an average of 36 per cent. 

5. Vector biting activity showed a tendency to be highest when 
the hosts were alternately in motion and then motionless for recurring 
5-minute periods, and to be lowest when the hosts moved continuously . 
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6. Hosts located near buildings were subjected to significantly 
greeter veotor biting activity than were hosts located in open areas. 

7. Vectors did not tend to distribute themselves evenly through­
out an isolated built-up area, and, further, they did not tend to redis­
tribute themselves evenly during the interims between host oooupations. 

B. No conclusive findings were generated as to the optimum 
sampling duration. 

9. No evidenoe of orepusoular-period biting preference was ob­
tained in these trials. 

10. No oonolusive findings were generated oonoerning the average 
longevity of this species when exposed to ambient desert conditions. 
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INl'RODUCTION 

BACKGROUND 

(S) The U. S. Army Chemical Corps Research and Development Command 
in June 1960 (1) · directed Dugway Proving Ground (DPG), Utah, to investi­
gate and develop entomological field testing techniques designed to per­
mit the quantitative evaluation of entomological munitions. These 
techniques were required to be adequate for evaluating entomological 
weapon systems against strategic targets such as built-up areas of cities, 
industrial centers, and logistical co11'4'lexes; jungles and heavily wooded 
areas containing dispersed enemy personnel; and any type of terrain 
containing well equipped and well organized guerrilla forces. Of physi­
cal necessity, the present test had to exclude the effects of coniferous, 
deciduous and rain forests, and of heavily built-up areas if it wes to 
be conducted at DPG. ~ather stringent time limitations precluded con­
ducting these trials elsewhere and still utilize the autumn 1960 testd.rig 
season~) Trials in the southern United States incorporating these and 
other target aspects are being considered for FY 1962. 

(U) The general background and the problems associated with the 
development of an entomological field test technology have been ade­
quately described in DPGR 259, BELLWETHER...,.! (2), and need not be re­
peated here. The basic problem of obtaining and evaluating valid, 
quantitative data gathered by relatively untrained, military personnel (3) 
has not been completely resolved in the present test series. However, 
progress has been made, and, as a result, data should improve in the 
future; 

OBJECTIVES 

(S) The specific objectives of this test, using releases of un­
infeoted, starved, virgin female Aedes aegypti mosquitoes, ware: 

1. To evaluate the effects of varying the host distance, the 
host concentration, and the vector/host ratio (Phases Band C); 

2. To determine the effect of the presence or absence of overt 
movement of the human samplers upon the outdoor biting rate of this 
mosquito (Phase D); 

3. To investigate methods of placement of human samplers in 
open terrain (Phases Band C) and within built-up areas (Phase E); 

4. To determine the optimum sampling period duration (various 
phases), and whether time of day need be considered (Phase E); and 

5. To determine the average longevity of the !· aegypti 
mosquito when exposed to ambient desert conditions (Phase F). 
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(U) Inherent throughout the. entire test was the development and 
improvement of a basic entomological field test technology. This was 
to be achieved in the various data phases, in observations of the con­
duct of the trials, and in evaluating the data received. 

SCOPE 

(C) This test, comprising six phases, was conducted in a series 
of orientation trials (Pha~e A), 14 field trials (Phases B through E), 
and 2 laboratory-scale trials (Phase F). The testing period began 
29 August 1960 and extended to t .he effective end of the autumnal test- · 
ing season, late October 1960. For the conduct of this test, it was 
necessary to orient and train a total of 100 military assignees. To­
gether with the exper-ience of using troops as sampling units on more 
complex grid arrangements, further basic data on the behavior of the 
!· aegypti mosquiio.J ware also gained, as were guidelines for designing 
future field trials wherein different grid configurations and terrain 
types would be used. 

METHODS AND :uATERIALS 

TEST SITE 

(U) The possibility of vector persistence within a trial ares 
decreed that several days elapse before a further trial be conducted 
in the particular area of a previous trial. This fact necessitated 
using several widely dispersed areas for the full conduct of these 
trials. These areas, shown in Figure 1, were the Clay Flats Target, 
the region west of the West Gate, the vicinity of the road leading 
north from Baker Laboratory, sections of the Downwind Grid, and in 
the built-up section of GPI-2. · The Phase F studies were conducted 
just outside of Baker Laboratory. 

TEST VECTOR 

(C) The test vectors were uninfected, virgin female CD strain 
!· aegypti mosquitoes, raised in the standard manner from egg papers 
furnished by the U. S. Army Chemical Corps Biological Laboratories 
(BioLabs), Fort Detrick, Frederick, Maryland. The mosquitoes were 
reared in the insectary at Baxer Laboratory; the sexes were separated 
in the pupal stage by means of a Bio.Labs pupal s~parator; and all the 
adults were .6 days or older and starved 16 to 24 hours prior to release 
when used. 

TEST FIXTURE 

(U) Cardboard ice-cream-carton test fixtures, as used successfully 
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UNCLASSIFIED 
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Fig. 1. -Map showing test areas, Bio 531, BELLWETHER-II. 

in BELLWETHER-I, were also used in BELLWETHER-II. The 1-quart size was 
used for -fills of up to 250 vectors and the 1-gallon size was used for 
fills to 2500 vectors. In the 5000-vector releases of Phase E, two 1-
gallon fixtures were used (in the first Phase E trial, the 1-gallon 
containers were not yet available, end, therefore, a 2-gallon 'hat box' 
was used). The cardboard tops of the ice cream cartons were pushed out 
and replaced by a small square of nylon bobbinet. The string harnesses 
used in BELLWETHER-I were replaced by reuseable wire and clip harnesses. 

(U) Prefabricated test fixture stands were constructed for this 
test, replacing the driven stakes used in BELLWETHER-Ir one of these is 
shown in Figure 2. The use of this device also facilitated moving the 
fixtures to keep them upwind of the sampling arrey at function time in 
the Phe.se C trials . 

SAMPLING PERSONNEL 

(U) One hundred military personnel were assigned from the 2nd 
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·station until the completion of _the ,trial. In those trials where radio 
communication was required to synchronize the times of test fixture 
functioning, the vehicle was driven a few hundred feet upwind and parked 
until the command to release was received. ,This was relayed to the test 
personnel and the vehicle was then driven rapidly upwind. 

TEST PROCEDURE BY PHASES 

(U) This test was conducted in six phases--A through F. 

Phase A 

(U) Phase A was a familiarization phase that followed .the general 
orientation briefing. In this phase, in which several gro~ps were test­
ed concurrently, each group consisted of 10 men positioned equidistantly 
around the perimeter of a circle having a radius of 15 feet--in the man­
ner of BELLWETHER-I. One hundred vectors were released in the center 
of each , circl~ and the men recorded the number of bites and probes re­
ceived in a .20~minute period. The purpose of this phase was to familiar­
ize the men with the procedures ~o be used in the forthcoming trials end 
with entering data on the data card (see Fig. 3). Severe reactors were 
removed ·from the test series following Phase A. 

Subsequent Phases 

(U) The specific methods followed in the various data phases 
(B through F) of this test are presented, preceding the statistical 
analysis of the results of each phase, in the Investigational Procedures 
and Analyses section . 

UETEOROLOGICAL PROCEDURES 

(U) In all phases except A and F, two .2-meter meteorologioa~ 
stations were used, and, wherever possible, these stations were ioeated 
at least 0.25 mile upwind of. the · test site to reduce the possibility 
that these positions would serve as shelters to the insects and thus 
bias the restil.ts. The locations of these ~tations are depicted in 
Figures 4 through 7. These stations recorded the 2-meter wind speed 
and direction on chart rolls; the relative humidity, ground temperature, 
and air temperature were determined and manually recorded at 10-minute 
intervals throughout each trial. A device for determining incident 
ultraviolet radiation was also utilized. On those trials conducted 
within several miles of the West Gate, this device was installed at 
the West Gate and was operated from the line current available there. 
On the other trials, a separate generator was provided and the in­
strument was looated in the field at one of the meteorological sta­
tions. It recorded all incident ultraviolet radiation falling be­
tween 2000 and 3760 l that struck en exposed hemisphere. However, 
no correlation between biting activity and ultraviolet radiation 
could be detected. 
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U~CLASSIFIED 

(tiMOLUSIJ'IID) 

DATA CARD- ENTOMOLOGY FIELD TEST-531-1960 

Number: --:-:--:--~~~-­
(Aoo~,._.,.._...., 

E1t • .,.s __ .:.. 

Phase and Trial Number. --~~-:---:---::~--­
lf'w r._t. C·ZI 

Position Dul~nation:~~~~--------
11'., !-I• Ill"' D. J!0-1' .. 1 Chel-. l'eolllfwl II 

Date aod Function Time: --------• --- NST 

rt"INE INTERV AI. 
(fill-•) 

INU~~.;;5vr ACCUNULATI~N 
t• iool Wflte '" flolo .. 1-1 REMARKS (Unuual behavlor, etc.) 

1. 0 to 5 

2. 5 ID 10 

3. 10 to 15 

4. 15 to 20 

5. J) lD 25 

6. 2) to 30 

Total 

Firat Observation: ---------=-~=--~~-.---:-~:-:--------------­ITI"'' '- "-:flo• or .. e-11 ...... •I 

Firsc Bite: ------------=~-:--:-~~-,.--...,....,--------------­(TI,... tr ... lun~Hert tl"'•-lt~er\1) 

D I'G furm 555 liJ A us 60 

TINE INTERVAL NUMBER OF 
(MfMtN•' BITES 

7. 30 to 3) 

8. 35 to .4() 

9. «> to 4, 
to 4) to :50 

11. )() to ~, 

12. ,, lD 60 

13. lJJ to 70 

14. 70 to 100 

1). 100 to 110 

16. 110 to 120 

Total (utended) 

Grand Total 

f!t•r•u., 

UNClASSIFIED 

UNCLASSIFIED 

EXTENDED SAMPLING SHEET 

M .. movins 
S .. aittln1 

ACCUMULATION REMARKS (Unusual behavior, etc.) c• nof .,.,. '" thl• wi.,.,.,.J 

UNCLASSIFIED 11 

rig. ~. - Data card used in the BlCLLOTHSft•II tr1ole · 
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(U) No meteorological coverage was provided in the P~se A 
orientation trials. In Phase F, a 24~hour recording hygrothermograph 
placed on the ground near the two groups of cones record~d ambient 
temperature and relative humidity throughout the trial periods . 

PHOTOGRAPHIC PROCEDURES 

(U) In order to produce a general orientation film for train­
ing personnel for biting rete assessment in future entomologicel 
field trials , a scenario of . s9ene sequences was prepared . Photographic 
Section , Target Operations Branch, photographed these various sequences 
on 16-millimeter Kodachrome film. The processed film was then roughly 
edited and stored. Further test sequences and selected sections of 
a U. S. Public Health Service. film will be obtained and incorporated 
before final editing is attempted . 

INVlilSTIGATIONAL PROCEDURES AND ANALYSES 

GENERAL 

(U) A summary of the average meteorologi08l conditions end other 
appertaining data relative to these trials is given in Table 1. Com­
plete meteorological data are presented in Appendix A. 

PHASE B 

(C) Phase B was conducted to determine the effect of release dis ­
tance end intervening hosts upon the biting activity of the test vector. 
In eeoh trial, six ·circles were used: three individual circles with 
100 - , 150- , and 250.-f'oot radii and three ccncentric circles with 100 - , 
150 - , and 250-foot radii. The three individual circles and the con, · 
centric configuration were each locat.ed 0. 5 mile apart on a line perpen­
dicular to the expected mean wind direction (see Fig. 4). 

(C) Three trials were conducted under this phese , with 100 hosts 
being used in each trie'l. Ten hosts were positioned equidistantly 
around the circumference of each of' the 100-foot circles , 15 hosts 
around each of the 150 -foot circles, and 25 hosts around each of the 
250-foot circles. Simultaneously, 1000 vectors were .released in the 
center of each of the separate circles, and 3000 vectors were 'released 
in the center of the concentric configuration. Bites were then recorded 
by each of the hosts for six consecutive 5-minute time periods so thet 
there was a total of 600 host-time units. Ther efore, the total number 
of bites recorded in e trial divided by 600 was the mean number of bites 
per host .:time unit, the so -called average bite number. · 

(U) For every time-unit, each of the six circles produced 8 number 
signifying the proportion of hosts on thet circle whose repor ted bites 
exceeded the average bite number. Thus, if' the average bite number was 
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TABLlil 1: S~.~~~~mry o! the General Test .DI!t" end the Aven~ge lleteorologioe1 Conditions h1.st1ng 1n the TMaliO o! IIKLUI1:'l:l!li-n, Bio 531 (CONI'IIBI'I'l'I) 

DATE(S) 
PHASE AND OF FUNCTION 

TRIAL TRIAL TillE 
N'tM!li:R (1960) (liST) 

Phase B 

B-1 6 Sep 1405,14.1.0. 
14.28 

B-2 23 Sep 1132 
B-3 19 Oct 1457 

Phase C 

C-1 19 Sap 1140 
C-2 22 Sep 1458 
C-3 29 Sep 1045 
C-4. 5 Cot 1353 
C-5 17 Oct 1350 
C-6 20 Oct 1514 

Phase 0 

D-1 15 Sep 1105 
D-.2 28 Sep 1005 
D-3 19 Oat 1248 

Phase Bl 

il-l H Sep 1711 
1!:-2 30ct . 1725 

second period 

E-3 H Oct 11700 
second period 

l'blsso F 

F-1 19-20 1600 
Sop 

F-2 27 Sep 1000 

. No data • 
"Inopentt1ve • 
.Jnot applloeble. 

-~--- -

AVEBAGm 
AVB:RAG!i: 

AVERAGE 2-liETER llDID A WRAGE 2-IIETER VIIND AVERA.Gm AVERAGE ULTRA- TO'l'AL TOTAL AVi:IUGB: 
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6 . .2 168 7.0 134 90.6 90.0 19.5 73,962 6000 490 0.082 

2.7 311 4.2 037 70,3 72.2 20 91,700 6000 8937 1.490 
3.4 22.2 2.7 156 70.0 ND" 23 24,347 1500 1059 0.706 

7.3 185 6. 9 183 86.1 103.5 13 96,231 4400 972 0 •. 221 
6 . .2 321 6.5 325 70.5 91.2 31.8 75,133 4400 ·712 0.162 
4.4. 272 3.4 276 53.7 68.0 28 34,475 4400 1626 0.370 
6.2 285 . Inop .. Inop .. 80.6 80.2 16 46,550 4400 3506 0.797 
4.2 300 Inop I.nop 64.7 ND 23 20,67.2 4400 1606 0.3615 
.2.6 328 3.2 318 66.5 64.8 35 10,675 4400 1920 0.436 

6.7 .255 5.8 240 75.3 91.9 30 62,300 900 238 0.264 
4 . .2 313 3.1 279 77.6 73.9 15 52,308 900 616 0.684 
4.7 297 3.2 289 65.9 59.8 37 60,392 900 284 0.316 

2.8 089 5.0 127 82.6 96.9 ll 245 !1000 
3.3 214 2.5 145 68.4 .ND 15 ND !1000 1564 0.313 
2.3 172 2.4 137 60.0 53.9 28. ND 

2.7 172 2.3 126 61.2 Hil 30 Hil 5000 6 0.001 
ND ND 2.8 256 59.5 53.7 35 38,098 
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(UNOLASSUDD) 

1/• mile to oenter line ! 1/• milt to center lint 

__r- 1/8 .. u. 
l/8 mill 

c:J l---
A 

B 

LlllGBND 0 D 

8Meteorologioal etat1on 
Circle A, 100-foot radius 
Circle B, 150-foot radius . 
Circle C, 250-fcot radius 
Circle D, 100-, 150-, 250-foot radii 

Fig. 4 . - Grid array for Phase B, BELLWETHER-II. 

14.9 and 10 of 25 hosts in a circle reported 15 bites or more during a 
given time interval, the appropriate proportion for that time-oirole 
unit was 0.40. In this way, each trial produced 36 proportions (6 time­
units x 6 circles). 

(U) An analysis of variance, based on the three-way cross classi­
fication of time, radius, and type of oirole (individual versus con­
centric), was performed on the proportions obtained in each trial, 
weighting each proportion according to the number of hosts involved. 
The test of significance for each component was made in the analysis by 
means of the chi square (/(2) distribution, where the sum of squares 
for each cqmponent had first been converted to a chi square value by 
the formula : 

sum of squares ~ -y 2 
tfq ('-

where 600 p equals the total number of host-time units over the entire 
trial with reported bites not less than the average bite number, and 
~equals 1 - p.1 The results of these analyses are presented in Table 2. 
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l(u) From an examination of the raw data, it was evident that the 
assumptions required for the standard methods of analysis were not satis- t_ 
fied. Further, the appropriate transformation of the data could not be 
made since the form of the distribution of bites was Unknown. Therefore, 
the above-described distribution-free analysis was used instead. Standard 
analytical data such as bite means, their standard deviations, etc., tabu-
lated for unit time intervals, are presented in Appendix B . 
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TABLE 2: Results of the Chi Squaret Analysis, Trials .B-1 through B-3, 
BELLWimllilR-II, Bio 531 ( CONFIDENriAL) . 

SOURCE OF DEGRBZS OF CHI. SQUARE VALUES FOR INDICATED TRIAL 
VARIATION ~DOI.I Trial B-1 Trial B-2 Trial B-3 

·. 

Radius, R 2 151.2• 158.4• 37.5• 
Circle Type, c l 8.3• 1.1 5. 5• 
R x C 2 33 .• 8• 30:5• 10.4~ 

Time, T 5 17.0• 4.8 41.2-
R x T 10 17.2 2.4 9.9 . 
C X T 5 9.8 1.4 2.6 
R X c X T 10 8.9 1.9 13.7 

. 
•statist~cally significant at the 5.0 per cent level. 

{U) As shown in Table 2, there was a tendency for every main effect 
and the two-factor interaction R x C to be statistically significant. 
The effects of these components are, therefore, discussed below. 

Effect of Radius and Typ~ of Circle 

{U) It proved difficult in these trials to compare biting activity 
on individual oiroles with that on concentric circles, because. in the 
former, 1000 vectors were released in the center of each of three circles, 
while in the latter, 3000 vectors were released in the oenter of a single 
set of three circles. An alternate method, releasing 1000 vectors in all 
oases, might have been used. However, using that method, the vector/host 
ratio in the separate circles would be three times the ra.tio in the con­
centric circles, and this would not permit meaningful comparisons. The 
present trials are well suited to comparing the relative effects of the 
different radii of circles and the different time periods, as well as the 
interactions of these factors with the "circle-type" factor. 

{C) Interpretation of the R x C interaction was complicated by the 
fact that there were three (i.e .. more than two) dif!erent radii. Ignor- · 
ing the 150-foot circles, 'the effe'ot of "radius" was considered by simply 
comparing the results from the 100-foot oiroles with the results from the 
250-foot circles (see Table 3). In every trial, significantly higher 
biting activity per host was found at the 100-foot circle than at the 250-
foot circle. Further, there was a general tendency in all trials for the 
values from the 150-foot ciroles to fall below the values from the 100...: 
foot circles. This suggests that optimum biting activity in the initial 
primary time period (30 minutes) occurred at less than 150 feet, but 
this distance was doubtlessly affected by the wind speed. In addition, 
the "ra~iial effect" (100-foot aotivity)-(250-foot activity) for the oon­
oentric ·circles was compared with the same effect for the separate · 
circles. No significant difference was detected in Trials B-1 and B-2, 
but the difference in Trial B-3 was significantly larger in the concen­
tric circles than in the separate circles. This may have resulted be­
cause of the peculiarly low biting activity observed on the 100-foot 
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TABLE 3 : Proportion of Hosts Exceeding the Average Bite Number, 
Summarized Over the Time Units and Segregated With 
Respect to Radius and Type of Circle, Trials B-1 through 
B-3, BELLWETHER-II, Bio 531 (CONFIDENTIAL) 

.. ~ · 

~ADIU$ 

(Feet) 

100 
150 
250 

Average proper-
tion per circle 
per trial 

100 
150 
250 

Average propor-
tion per circle 
par trial 

100 
150 
250 

Average proper-
tion per circle 
per trial 

PROPORTION OF HOSTS EXCEEDING THE AVERAGE BITE 
NUMBER IN THE INDICATED TRIAL 
Type of Circle 

individual concentric 

Trial B-1 

0.60 0.58 
0.68 0.24 
0.04 0.09 

0.34 0.24 

Trial B-2 

0.95 0.68 
0.17 0 . 44 
0.25 0 .11 

0.36 0.32 

Trial B-3 

0.45 0.68 
0.18 0.38 
0.2'9 0.25 

0.29 0 .38 

Average per .Radius 

·. 

p_er Trial 

o. 59 
0 . 48 
0.07 

0.29 

0.82 
0.31 
0.18 

t0.34 

o : 57 
0 ~ 28 
0.27 

0.33 

. i ' • • : -:~-~ •: !' •. 
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separatG circle (0.45), and, since it was not demonstrated in Trials B ~l 
and B-2, the interpretation for this phase might be that, under the con­
ditions enoountered, the 150-foot circle of hosts did not .signifioantl:r 
interfere with the passage of vectors from the 100-foot to the. 250-foot 
circle. 

Effect of Time 

(C) As indioeted by the results of the .ohi square analysis in 
Table 2, there were signifioent differences in the proportions determined 
for the· six time intervals in both Trials B-1 and B-3. , The composite · 
data presented in Table 4 show that in both of these trials the propor­
tional value reached a ma'ximum in the · se ootid time period { 5-10 minutes) 
and declined thereafter. In contrast, no signifioent difference oould 
be detected in the proportions obtained for the six time intervals· of 
Trial B-2. Thus, biting activity in this trial did not decrease with an 
increase of time, and, presumably, if the trial had bee.n extended beyond 
the 30-minute time period, a considerable number of additional bites woUld 
have been obtaine'd . However, even within the 30-minute sampling period, 
the average number of bites par vector {1.49) was greater than that ob­
tained 'in any other entomological field trial conducted at DPG. The 
precise reason or veasons for the greatly enhanced results of this trial 
over all others conducted at DPG, however, could p.ot be ascertained. 

PHASE C 

{C) Phase C was conducted to examine three host-vector relation­
ships, viz.: the host distance (the distance of the hosts from the 
vector release), the host concentration (the number of hosts per unit 
area), and the vector/host ratio (the number of vectors per host). 
Each of these relationships was evaluated at two levels--an arbitrary 
high and a low. A total of 80 hosts were used in eaoh trial; and they 
were arrayed along a crosswind line in eight 20-foot squares, each 0.5 
mile distant from the adjao~nt squares, as shown in Figure 5. The hosts 
were divided.into four groups (A, B, C, and D), with eaoli group compris• 
ing two of the 20-foot squares. In eac,h group, one of the .squares con·.,. 
tained 4 men with l man at each corner, and the other square contained 
16 men spaoed 5 feet apart. These arrays represented the variation iri 
host concentration at the arbitrary low and high levels, respectively. 

{U) In four of the eight squares, the vector release points were 
located 20 feet upwind of the hosts; at the other four, 100 feat upwind. 
As such, they represented the arbitrary low and high level, respectively, 
of host distance. The . thix:d variable studied, vector/host ratio, was 
varied by using either ·a 10/l or a 100/l ratio release upwind of eaoh 
20-foot square. The test fixtures were functioned simultaneously upon 
a signal from the Test Officer, and sampling was continued for 30 minutes. 

(U) A total of six trials was conducted in this phase {a nondetailed 
mixup of test fixtures in Trial C-4 resulted in that trial being olassi­
fied as an abort) . Since 80 human samplers were used in each trial and 

\ 
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TABLE 4: Proportion of Hosts E~oeeding th~ Average Blte Number 
Summerized Over the Types of Circles and Segregated With 
Respect to Radius atld Time, Trials B-l through B-3, 
BELLWETHElR-II, Bio 531 (CONFIDENriAL) 

!PROPORTION OF HOSTS EXCEEDING TH!ll AVERAGE BITE NUMBER 
TM INTERVAL IN THI!l INDICATED TRIAL AT THE SPECIFIED CIRCLE 

(Minutes) Radius of Circl-e (Feqt) I Average 100 150 I I 250 

. Trial B-1 

o .. 5 0.65 0.50 0.04 0.30 
5-10 0.90 0.64 0 .08 0.41 

10-15 0.70 9.50 0.12 0 . 35 
lp-20 0.55 0.50 0.04 0.28 
20:...25 0.35 0 .40 o.o6 · 0.22 
25-30 0.45 0.24 0.06 0.18 

• 0 

Average 0.59 0.48 0;07 0.29 

Trial B-2 

0- 5 0.80 0.20 0.08 0.26 
5-10 0.75 0.33 0.20 0.35 

10-15 0.80 0.37 0.24 0.39 
15-20 0.85 0.33 0.16 0.35 
20-25 0.85 0.30 0.14 0.33 
25-30 0.85 0.30 0.24 0.38 

Average 0.82 0.31 0,.18 0.34 

Trial B-3 

0- 5 0.65 .0.30 0.14 0.29 
5-10 0.80 0.53 0.44 0.58 

10-15 0.70 0.33 0.36 0.42 
15-20 0.60 0~27 0.26 0.33 
20-25 0.35 0,17 0.14 0 .. 26 
25-30 0.30 0.07 0.07 0.15 

' ; 
Average 0.57 0.28 

i 
0.27 0.33 
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each host recorded bites for six consecutive 5-minute time intervals, 
there was a total of 480 host-time units in each trial. The number of 
bites obtained in each of these 480 units was recorded,and the median 
of these numbers was the so-called median bite riumber. -For every -time 
unit, each of the eight squares produced a va1ue---m!mely, the proportion 
of hosts in that square with reported bites exceeding the median bite 
number. Thus, each trial produced 48 proportions. 

(U) For eaoh trial, an analysis of variance based on the ~our-way 
oross classification of time, host distance, host Oonoentratiori, and 
vector/host ratio was performed on the proportions, weighting each pr6-
portion according to the number of hosts involved. In every analysis, 
the test of signifioenoe for eeoh domponent was made by means oi the 
chi square distribution, the chi square value for eeoh component being 
obtained in a manner similar to that used in Phase B. The results of 
these analyses ere summarized in Table 5. 

(C) As shown in Table 5, the results of the ohi square analyses 
indioeted that the difference between the ·effeots of the high and the · 
low vector/host ratios was highly significant in all trials. Further, 
host concentration was usually significant, and host distance was sig­
nificant only in Trial C-3. None of the two- or three~way interaction 
terms, however, showed a tendency for statistical significance. The 
individual effects of the three host-vector relationships are discussed 
below. 

Effect of Vector/Host Ratio 

(U) Table 6 gives the proportions of host~time units whioh ex­
ceeded the median bite number in each trial summarized over the two 
distances end six time units and segregeted with respect to vector/host 
ratio end the host concentration . 

(C) As shown in Te.ble 6, the proportion of host-time units ex­
ceeding the median bite number was &l"eater,, in eaoh comparison, for that 
square associated with the higher vector/host ratio (100 :1). Further, 
as shown in Ts b1e 7, the data indicate, in · general, that when the number 
of vectors is increased by a factor of 101 . approximately 10 times as 
many bites are received. · 

(C) Table 7 also shows that the percentage · of hosts recieiving one 
or more bites ranged froiD. 40 to 72 per cent, with an average of 60 per 
cent, when 10 vectors per host ·were released, and' from 95 to 100 per cent 
with an average of 96 per oent, when 100 vectors per ~ost were released. 

Effect of Host Concentration 

(U) Since the higher host concentration squares presented greater 
bulk and contrast it might be expected that they would be subjected to 
greater biting activity than the lower host concentration squares. This 
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TABL& 5: Results of the Analysis of Ch!-Square, Trials G-1 through 0-6, 
BELU'iETHmR-U, Bio 531 (OONFIDENriAL) 

SOURCE OF Dll'.GREES OF 'Y ~ VALUES FOR INDICATED TRIAL. 
VARIATION FREEDOM Trial 1 Trial 2 · Trial 3 Trial 5 Trial 6 

Vector/Host 
Ratio, V, 1 (1)• l73.490ct 87.71°0 128.28°0 122.11•• 168.1400 

Host Distance, 
D l (0) _.3 1.23 38.58°0 0.41 0.03 

Host 
Concentration, 

8.03•4 6.78•4 9.36•4 4.4lo5 H l (l) 2.32 

Time, T !i (5) 18.47•4 4.79 6.78 13.45•5 9.47 

v X D l (0) 3.43 2.14 29.44 .. 0.53 

VxH l (1) 0.40 5.37•5 0.92 1.75 1.01 

H X T 5 (5) 1.20 10.07 3.87 2.73 5.49 

H X D 1 (0) 1.68 2.27 15.78°0 4.80 

v X T 5 (5) 4.4 2.54 18.7904 1.84 5.57 

D x T 5 (0) 2.32 8.38 7.05 2.77 

D X T X H 5 (0) 2.73 1.52 0.72 0.90 

H X T X v 5 (5) 1.60 7.65 3.67 2.58 2.64 

D x V X H 1. (0) 0.00 0.92 0.84 10.81°4 

V X D X T 5 (0) 1.86 2.37 4.04 2.67 

VxDxHxT 5 5.25 8.24 1.89 10.24 

Error (M) 39 . 36•5 

. 0 Values ~ parentheses indicate the number of degrees of freedom for 
Trial C-1. · 

••statistically significant at the 0.1 per oant level. 
0 3rhe effects of distances were not determined L~ Trial C-1 because all 

of the test fixtures were inadvertGntJ.y placed 20 feet upwind of each sampling 
array. The analysis actually made was a three-way analysis of variance wit h 
two observations per cell. In Trial C-3, the distances were doubled (see 
text); in Trial 0-4, the test design was followed improperly, and , as a restut , 
the data could not be analyzed. 

• 4statistioally significant at the 1.0 per cent level. 
o5statistioally . significant at the 5. 0 per oen·~ :Level. 
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TABLE 6: Proportions of Hosts E::toeedU1g the lledien Bite ~umber 
S1.1DIIIl8rized Over Time and Host Distance and Segregated 
With Respect to Vector/Host Ratio ~nd Host ·aonoentre~ 
tion for Trials C-1 through 0-6, BELLWETHER-II, Bio 531 
( CONFIDENl'IAL) 

PROPORTION Of HOSTS EXCEEDING THE ~DIAN BITE 

VECTOR/HOST RATIO 
NUMBER WITH RESPECT TO THE . mDICATED VARIATIONS 

· Host Concentration 
H1 = 4 H2 = 16· Average 

Trial C-1 

v1 = 10:1 0.33 0.13 0.18 
V2 = 100:1 0.~8 0.75 0.78 
Average 0.60 0.44 0.48 

Trial ·C-2 

v1 = lO:l 0.21 0.21 0.21 
v2 = lOO:l 0.83 0.57 ' 0.62 
Averag~ 0.52 0.39 0.42 

Trial C-3 

v1 = lO:l 0.33 Q.24 0.25 
V2 = 100:1 0.94 0.73 0.78 
Average 0.64 0.48 0.52 

Trial C-5 

v1 = 10:1 0.08 0.31 0.26 
v2 = 100:1 . 0.69 0.78 0.76 
Average 0.37 0.55 0.51 

Trial C-6 

v1 = 10:1 0.27 0.33 o~32 

v2 = 10o:1 0.77 0.95 0.91 
Average 0.52 0.64 0.61 

I ! 
fi , . 
..... 

• Z5 

~~ 



Page 24 

TABLE 7: Summary of Total Number ot Bites Received Segregated With Respect 
to Vector/Host Ratio, Phase C, Trials 1 through 6, BELLWETHER-II, 
Bio 531 (CONFIDENTIAL) 

TCY.I'AL NUMBER OF BITES RATIO OF . TOTAL NUMBER PERCENTAGE OF HOSTS 
RECEIVED OF BITES RECEIVED RECEIVmG ONE OR 

TRIAL MORE BITES (~} 
NUMBER 10:1 Vector/ 100:1 Vector/ (10:1 vector/Host Ratio: lOll 10071 

Host Ratio Host Ratio 100:1 Vector/Host Ratio) Vector/ Vector/ 
Host Ratio Host Ratio 

C-l 85 887 1:10.4 40 98 
C-2 66 646 1: 9.8 60 95 
C-3 110 1516 1:13.8 68 98 
C-5 108 1498 1:13.9 62 90 
C-6 185 1735 l: 9.4 72 100 

was not generally the case in the five trials. In Trials C-1, C-2, and 
C-:i, the lower host concentration squares exhibited greater biting activity, 
significantly so in Trials C-1 and C-3. In Trials C-5 and C-6, the squares 
con~tning the larger number of hosts exhibited significantly groater biting 
activity. As a result of these contradictory findings, a decision at this 
time concerning the effects of host concentration on biting activity must 
be deemed premature. 

Effect of Host Distance 

(C) As indicated by the results of the chi-square analyses given in 
Table 5, only in Trial C-3 were the effects of host· distance upon biting 
activity significantly different. In this trial, however, the actual host 
distances were doubled--the low level from 20 to 40 feet and the high level 
from 100 to 200 feet. (This change was made as a result of the n\llllilrous 
complaints from the host samplers concerning the high biting activity in the 
two previously conducted field trials--Trials, B.:.2 ~nd D-2). Thus, the re­
sults of these five trials suggest that under the specific conditions en­
countered there is little difference in the biting activity at distances 
up to 100 feet from ·the release point, but that optimum biting aotivity 
occurs at distances iess than 200 feet. This finding is similar to the 
finding of Phase B. · · 

PHASE D 

(C) Indoor biting rate studies at Fort Detrick, Frederick, Maryland, 
(4) involving simulated sleeping (sitting), standing, and walking hosts 
demonstrated that more bites were received indoors a·s the level of human 
activity decreased. In BELLWETHER-I, the outdoor biting assessments had 
all been made with the men seated and relatively motionless. Phase D of 
BELLWETHER-II was designed to ascertain the effeot of overt movement of 
the hosts upon the outdoor biting activity of this vector. 
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(U) In each trial, three groups of three 16-foot radius circles~ 
0.5 mile apart on parallel crosswind lines, were loeated .and scribed, 
and 10 hosts were positioned equidistantly along eaoh circumference. 
Concurrent releases of 100 vectors were made · i.If the f center of each of 
the circles, and the resultant biting activity was assessed. ·rn eaoh 
line group, the circles were designated A, B, and C (see Fig. 6). Iri 
the A circles, the men were seated on the ground· and re~ined . relatively 
motionless. In the B circles, the hosts walked around their positions, 
talked, and othez-wise occupied themselves in motion-associated activity; 
In the C circles, the hosts were seated for the first 5 minutes, walked, 
talked, and moved around for the second 5 minutes, were seated .for the 
next 5 minutes, and so on until the end of the 30-minute sampling. 

Mean Wind 
Direction 

~ 

!-l/2 mile---! (UNCLASSIFIED) ~/ 
A B C ~115' cD 0 

Meteorological 
CP 

l/2 mile® l/4 mile 

0-J 0 0 
c A B 

0 0 0 
B c A 

@ 2-meter wind speed and direction head. 

Fig. 6. - Grid array for Phase D, BELLWETHER-II. 

(U) The number of bites received in each consecutive 5-minute 
period was recorded by each of the 90 hosts, so that there was a total 
of 540 host-time units~ The niimb.er of bites obtained in each of these 
540 units was recorded, and the median of these numbers is the so called 
median bite number. 

(U) For every time unit, each of the nine circles produced a number-­
namely, the proportion of hosts on that circle whose recorded bites ex­
ceeded the median bite number. An analysis of variance based on the two-
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way cross classification of .time and host activity was then performed on ; 
the proportions obtained in each trial, and the test of significance for / ... 
each component was made by means of the F distribution. The results of 
these analyses are given in TB.ble 8. 
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TABLE 8: Analysis of Variance of Proportions Exceeding ·Median Bite 
Number, Trials D-1 .through D-3, BELLWETHER-II, Bio 531 
(CONFIDENTIAL) 

RESULTS OF THE ANALYSIS OF VARIANCE FOR THE 
INDICATED TRIALS 

SOURCE OF VARIATION Trial D-1• Trial D-2 Trial D-3 
r--: ·~ 

F F mean F 
df•t 

mean mean 
df square value df square value square value 

Host Activity, H 2 5.15 (1 2 39. 4E 2.17 2 45.35 3.02 

Inter-circle Error 2 22.42 6 18.2C 6 . 15.04 

18.53•3 26.2C 
.. 

10.97•3 Time, T 5 24.46 5 9.13•' 5 23.80 

H x T 10 1.57 1.19 10 2 . 48 (1 10 3.37 1.55 

Intra-circle Error 10 1.32 30 2.87 30 2.17 

•In Tr~al D-1, two of the test fixtures contained 40 vectors, and two, 
160 vectors; consequently, the data obtained at these circles were not used 
in the analysis. 

••Degrees of freedom. 
• 3statistically significant at the i .o per cent level. 

(U) As shown in Table 8, host activity (H) and its interaction witp 
time (H x T) were non-significant in all three trials, but time, by itself, 
was highiy signifi~ant . For all three trials, vector biting activity was 
at a maximum in the first time period and steadily declined thereafter. 
This trend--a decrease in biting activity with an increase in time--was 
gnerally true for all BELLWETHER-I and -II oirole-type trials. 

(C) As compared to the Fort Detrick {4) findings where increased host 
activity was associated with decreased biting activity, in every one of 
these three trials host activity, although not statistically significant, 
showed the C-ciroles (alternating activity-nonaotivity) with the highest 
and the B-c1tcles (continuous motion) with the lowest biting activity. 
That these results were ·not statistically significant is perhaps at least 
partly due to the paucity of circle replication and the high i•i.riter-cirole" 
variation. This latter varietion may have been induced by met.eorologioal 
differences from one site to another. (In each trial, the average wind 
speed difference between the two meteorological stations exceeded 1 mile 
per hour.) . 

PHASE E 

(U) The three trials of Phase E were conducted to investigate methods 
of placement of human samplers in a built-up area and to evaluate, in part, 
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vector persistency in a desert built-up area. For this phase, 47 stations2 
in Granite Peak Installation Number 2 (GPI-2) were ·used. At each station 
two positions were designated, one near a building, vehicle, or other struc­
ture (Group I) and the other position in an open area 30 feet away from that 
structure (Group II). A randomly selected host (from the 94 available) was 
placed at each.of the 94 positions so that the hosts were classified by 
station and group. 

(U) In order to compere biting activity in different sections of the 
test area, GPI-2 was somewhat arbitrarily divided into eight sub-areas, as 
shown in Figure 7. This was accomplished using seven groupings of build­
ings and an additional location for the parked troop vehicles (Area H). 

(U) In each trial, 5000 vectors were released off target at a distance 
of approximately 100 yards upwind of the nearest building. Release time 
was either in the early morning or late afternoon and when the temperature 
was at least 65°F. Bites received by each host were recorded for each 5-
minute interval, and sampling was conducted from the time of release to the 
time when biting appreciably slackened. In addition, the hosts returned 
to sample the area during the following one or two crepuscular periods. 

(U) Three Phase E trials were conducted; however, only one, Trial E-2,. 
generated sufficient data for analysis. In Trial E-1 a confusion in re­
gard to the beginning and length of sampling time produced unreliable data, 
while, in Trial E-3, anomalously behav·ing vectors (see DISCUSSION section) 
yielded very :few bites, and no meaningful analysis of the data was possible. 

(U) An analysis of variance, based on the four-way cross classification 
of time, area, group, and station {paired Group I and II positions), was 
perforfDed on the n\imber of bites obtained in Trial E-2, weighting the total 
number of bites obtaine·d in each area according to the number of hosts in­
volved. The results of this anaiysis are given in Table 9. 

Variability Among .Areas 

{C) As shown in Table 9, no significant difference in biting activity 
oould be detected among areas. The variance among stations within areas 
(Error A), however, was quite ·large, and, consequently, the tast of signi­
ficance, although appropriate, was not sensitive. 3 Therefore, biting · 
activity ainong the various areas was empirically .examined. Figure 8 shows 
the average number of bites per host-time ·unit· in Trial E-2 in each of the 

2(u) This total was later redl,lced to 40 after the completion of Trial 
E-1. This reduction resulted in remoying certain stations located nee~ the 
release point where too many bites ha.d. been received (Stations 4, 5, 6, end 
7), and at the north meteorological station where no bites hed been reported 
{Stations 1, 2, and 3), · 

3{U) It is not surprising that Error A is large, since the stations 
within areas were not chosen as random samples; on the contrary, hosts were 
position'ed at the expected extremes in order to gein information concerning 
the behavior of the test vectors. 
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TABLE 9: Analysis of Variance of the Numbers of Bites Reoe.ived, 
Trial E-2, BELLWETHBJR-"ri, Bio 531 (CONFIDENTIAL) 

DEGREES OF 
SOURCE OF VARIATION FREEDOM 

MEAN 
SQUARE F-VALUE 

Areas, A 7 . 205.289 1.94 
S.(Sta.tions)/~ (Error A) 32 106.070 
Groups (Group I versus 

Group II), G l 230. 4l4 15.10* 
G x A 7 57.078 3.74• 
G x S/A (Error B) 32 15.260 
Time, T 13 39.766 8.20• 
T x A 91 12.383 2.55• 
T X G 13 4.859 1.00 
T X S/A (Error C) 416 4.847 
T X GxA 91 9.793 4.01• 
T X G x S/A (Error D) 416 2.440 

Total 1119 

•statistically significant at the 1.0 per cent level. 

eight areas together with the release point and general wind direction 
prevailing during the 70 minutes of initial sampling {see also Figs. 9 
through 12).4 It may be seen that biting activity was greatest in those 

4(U) The direction of wind flow in the GPI-2 area during Trial E-2 
perhaps needs further elucidation. GPI-2 lies in the mouth of the canyon 
which contained the southernmost of the two meteorological stations. This 
station was located near the water tank (see Figs. 9-12). At this station 
the winds reported were generally southwest. The other station was situ­
ated on the flattening slope in the open 0.5 mile to the .north of the area, 
and there 'he winds were generally southeast. An assumed southeast wind 
flow for the built-up area in the canyon mouth was made for several rea­
sons. The presence of two side canyons, with the larger one oriented south­
west-to-northeast {see Figs. 9 and 12), could account for the southwest 
winds reported at the south meteorological station. The fact that the 
south-to-north extending upper canyon with its sharply rising walls would 
be in shadow earlier than the mouth would most probably ·result in a down­
flowing of relatively cool, dense air. This underiding, downflowirig dense 
air would be subjected to a westward deflection both by the curving ridge 
of rock at the canyon mouth (see Figs. 9, 10, and 11) arid by the general 
southeast windflow. Finally, this detJBcted air · would be given a northerly 
impetus when it reached the western canyon wall~ bringing it past Sta.tion 
24. The observed pattern of mosquito movement would further support this 
belief that the actual wind flow pattern in the built-up area was south­
east to northwest. The known need for olose-in meteorological support in 
entomological field testing was clearly evidenced in this phase. 
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areas (A, B, and D) directly do~nwind from .the release point and decreased 
with an increase in crosswind distance. Since this was generally true for 
the later as well as the initial sampling periods, it indicated that the · 
vectors did not distribute themselves evenly throughout the built-up area. 

(C) It should be noted that the southeast windflow moved the mosqui­
toes from the release point successively through Areas D, B, and A, and 
that the biting activity {average number of bites per host-time unit) in­
creased with an increase in downwind distance. These two facts lend 
strong support to the conclusion reached in Phase B that intervening hosts 
do not ~ere with the vector's downwind spread. 

Variability Among Stations Within Areas 

(U) Figure 13 illustrates the variability in the total biting 
activity reported among stations (Group I + Group II) within Area B in 
the initial sampling period. Although other areas showed similar veri­
ability, Area B was chosen since it contained more stations end had more 
reported bites. In addition, the distribution of bites in Area B, con­
trary to that observed in other areas, was unexpectedly systematic, 
and it was felt that these date should be particularly noted. · 

(C) It may be seen in Figure 13 that the total number of bites ob­
tained at stations in Area B.veried considerably, ranging from 0 at 
Station 15 to 254 at Station 20. Further, the total number of bites ob­
tained at each of the statioii' in the southern section of Area B (Stations 
8 through 11 and 19 through 23) was ·relatively high; while, ~ comparison, 
very few bites were recorded at stations to the north (Stations 12 
through 17). The assumed general wind flow (see Footnote 4, above) proba­
bly directed a majority of the vectors to the southern pert of Area B. 
The presence of the rows of generators on the southern loop road (see 
Fig. 14) would also contribute to this. When the .vectors reached Area B, 
the orientation of the buildings may have hindered the spread of the .. 
vectors to the northern stations. However, other~ctors, such as flight 
in the crosswind direction, terrain slope, host density, or a combination 
of these or other factors might equally explain the results. Therefore, 
at present, the exact reason for the observed lack of uniformity in the 
distribution of bites throughout the area is not known. 

Effect of Position (Group I versus Group II) 

(C) The results of the analysis of varianoe . (Table 9) indicated that 
there was a significant" difference between- the number -of bites "obtained" 
at positions located near structures (Group I) and those located in open 
areas (Group II). Table 10 shows that the average number of bites per 
host-time unit was approximately twice as large for the Group I as for the 
Group II positions (Columns 17 end 18); however, the magnitude of the dif­
ference changed significantly with area. If the areas where higher biting 
occurred are examined (Areas A, B, end D), it may be seen that in Area A 
approximately three t~mes as many bites were obtained at Group I positions 
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TABlE 10: Vector Biting Act ivity Segregated With Respect to Aree, Group, and Time, Trie1 E-2, BELLilETHJ!lR-ll , Bio 531 (CONFIDENTIAL) 

TIM& 
(Uinutes) Area A 

I II 

0- 5 0 . 00 0.00 

5-10 0.00 0 . 00 

10-15 9.00 1.00 

15-20 12.00 1.00 

20-25 33.00 1.00 

25-30 11 .00 1. 00 

30-35 7.00 4.00 

35-40 10 .00 3 . 00 

40-45 3.00 5 . 00 

45-50 0.00 2 .00 

50-55 0 .00 1.00 

55-60 0.00 3.00 

60-55 0.00 2.00 

65-70 0.00 4.00 

Average 
Number of 
Bites Per 6.07 2.00 
Host-Time 

Unit 
Average 4 .04 Per Aree 
Co1Ulllll 

1 2 Number 

·:-:--;· 
i 

AVERAGE: NUMBER OF !llT3:S P3:R HOST IN INDICATE:D GROUP OF INDICATED SOB-AREA 
A VERAGlll NUKBER 

AVERAGE: NWBER OF OF BITES PER 
Area B Aree C Are11 D Aree 3: Arell F Are11 G Area H BITES PER HOST TillE PERIOD/ 
I II I II I II I II I II I II I II Group I Group II TRIAL 

1.55 2.19 0.00 0.00 1. 50 0.00 0.00 0.00 0.00 0.00 0.85 0.29 0.00 0 . 00 0 . 65 0.92 0 . 89 

2.75 2.43 0.00 0.00 5.00 1.00 0.00 0.00 0.00 0.00 1.85 0.00 0.00 0 . 00 1.56 1.02 1.35 

3.66 2.43 0 .00 0 . 00 3.50 1.00 0.00 0 . 00 0.12 0.00 2.57 0 .00 0.00 0.00 2.4.2 1 . 05 1.76 

4 .94 3.44 o. 50 o. 50 4.00 6.00 0.50 0 . 00 0. 25 0.00 l. 57 0 .71 0.50 0.00 2 . 90 1.65 2.38 

4.19 3 . 36 3.00 0.00 6. 00 2.00 0.00 0.00 0 .00 0 . 00 3 .29 0 .29 0.00 0 .00 3.50 1.52 2.51 

4. 75 3.12 4. 00 0 . 50 4.50 6.50 0 . 50 0.00 0.12 o.oo 3.00 0 .43 0.00 0.50 3.18 1.72 2.45 

3.62 2.06 2.00 0 . 00 4.00 4.00 0.50 0 . 00 0.12 0.12 0.71 0 . 43 0.00 0.50 2 .10 1 . 25 1.68 

3.31 2. 19 3.00 0.00 2 . 50 1. 50 0.00 0.00 0.25 0 . 00 1.00 1.00 0.00 1.00 2.08 1.25 1. 66 

2.44 1.88 1.50 0 .00 2.50 2.50 0 .00 0.00 0.50 0.00 2.00 0.57 0 . 00 0.00 1.07 1.10 1.40 

1.94 0.75 1.00 0.00 2.50 0 .50 0 .00 0.00 0 . 00 0.00 1.29 0.29 0.00 0 . 00 1.18 0 .42 o.8o 

2 . 38 0.81 1. 50 0 .00 0.50 0.00 0 .00 0.00 o.oo 0.00 2.71 0.00 1.00 0 . 00 1 . 58 0.35 0.96 

2.06 0.69 0.00 0 . 00 2.00 0.50 0.00 0 .00 o .oo 0.00 1.57 0.14 0 . 00 0.00 l.20 0.40 0.75 

0 .88 0 .12 o.oo o .oo 0.00 0.00 0 . 00 0.00 ·o.oo 0.00 3.00 0.14 0 .00 0.00 0 .88 0.12 0.50 

1.25 0.12 0.00 0.00 0.00 0.00 0.00 o .oo o.oo 0.00 1.00 0 .29 0.00 0.00 0 . 68 0.20 0.44 

2.85 1.83 1.18 0.07 2.75 1.82 0.11 0 .00 0 .10 0 .01 1.89 0.33 0.11 O.H 1.65 0.94 1.40 

2.34 0 .62 2.28 0.05 0.05 1.11 0 .12 

3 4 5 6 7 8 9 10 11 12 13 l4 15 16 17 16 19 
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TABlE 11: SWIIDSry o! Biting Dllte Obtained 1n Trial 11:-2, BELIMl'l'BER-II, Bio 53! (CONFIIENTIAL) 

AREA A B B B B B B B 
STATION 24 8 9 10 11 12 13 14 
GROUP I II I II I II I II I II I II I II I II 

Time (minutes) 

0- 5 0 0 0 0 i 0 0 0 0 5 0 0 0 0 0 0 
5-10 0 0 0 0 3 0 5 0 4 3 0 0 0 0 0 0 

10-15 9 1 2 0 7 0 12 0 11 5 0 1 0 0 0 0 
15-20 12 1 4 0 6 1 20 0 18 5 2 0 0 1 0 0 
20-25 33 1 3 1 6 0 20 16 10 2 1 1 0 0 1 0 
25-30 11 1 5 1 8 0 17 17 l4 4 2 0 0 0 l 0 
30-35 7 4 4 0 8 0 14 8 7 3 1 0 0 0 0 0 
35-40 10 3 2 l 9 0 12 u 6 2 2 0 0 0 0 0 
40-45 3 5 3 2 6 0 5 18 6 0 1 0 0 0 0 0 
45-50 0 2 3 0 3 0 6 7 7 1 1 0 0 0 0 0 
50-55 0 l 2 0 4 0 5 5 10 2 1 0 0 0 l 0 
55-60 0 3 1 0 5 0 5 7 6 1 2 0 0 0 2 0 
60-65 0 2 1 0 2 0 2 0 4 0 0 0 0 0 0 0 
65-70 0 4 0 1 3 0 3 0 4 0 0 0 0 0 0 0 

Group_ Totals 85 28 30 6 71 1 ' 126 92 107 33 13 2 0 1 5 0 
Station Total 113 36 72 218 140 15 1 5 

~ABlE 11: (Continued) 

AREA B B B B B B B c 
STATION 17 18 19 20 21 22 23 25 
GROUP I II I II I II I II I II I II I II I II 

Time (minutes) 

0- 5 0 0 0 0 0 0 20 16 3 11 1 3 0 0 0 0 
5-10 0 1 1 0 0 0 17 15 2 14 10 3 1 3 0 0 

10-15 0 0 2 2 0 2 17 12 0 8 7 8 4 1 0 0 
15-20 0 1 0 3 0 19 15 8 0 10 8 5 6 2 1 1 
20-25 0 0 0 0 3 2 13 10 0 13 6 9 2 0 6 0 
25-30 0 0 2 0 l 0 15 12 2 7 5 6 3 3 6 1 
30-35 0 0 1 0 0 0 12 6 0 7 7 4 2 3 4 0 
35-40 0 0 0 0 0 0 13 6 2 5 4 3 2 0 6 0 
40-45 0 0 2 0 0 0 10 6 0 2 3 2 2 0 3 0 
45-50 0 0 0 0 0 0 9 4 1 0 0 0 1 0 2 0 
50-55 0 0 0 5 0 0 7 0 3 0 1 1 2 0 3 0 
55-60 0 0 1 0 0 0 3 3 0 0 4 0 3 0 0 0 
60-65 0 0 0 0 0 0 0 0 0 2 4 0 1 0 0 0 
65-70 0 0 2 0 0 0 l 0 0 0 5 1 2 0 0 0 

Groliil Totals 0 2 11 10 4 23 1~ 102 13 79 67 45 31 12 33 2 
Sta~onTo~1 :1 !'r ]l54 92 112 43 5 

-· .. · .. ,· - .... RE<lRAOEO UNCLASSFIIO-- JOD ... . , . 
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0 0 
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TABLE 11 : Sumary of Bi ti.ng Date Obtained in Trial E-2, BEW'iETHER-II, Bio 531 (Continuad) 

AREA F F F F F F F D D 
STATION 28 29 30 31 32 33 34 35 36 
GROUP I I I I II I II I II I II I II I II I II I II 

Time (minutes ) 

0- 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 
5-10 0 0 0 0 6 0 0 0 0 0 0 0 0 0 6 1 4 1 

10-15 0 0 0 0 0 0 1 0 0 0 0 0 0 0 4 2 3 0 
15-20 0 0 1 0 0 0 0 0 0 0 0 0 0 0 5 6 3 4 
20-25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 2 4 2 
25-30 0 0 0 0 0 0 0 0 1 0 0 0 0 0 7 12 2 1 
30-35 0 0 0 0 0 0 1 0 0 1 0 0 0 0 6 7 2 1 
35-40 2 0 0 0 0 0 0 0 0 0 0 0 0 0 4 3 1 0 
40-45 0 0 0 0 0 0 1 0 3 0 0 0 0 0 4 · 5 1 0 
45 -50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 2 1 
50-55 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
55-60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 3 0 
60 - 55 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
55-70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Group Totals 2 0 1 0 0 0 3 0 4 1 0 0 0 0 51 41 26 10 
Station Total 2 1 0 3 5 0 0 92 36 

TABLE ll: (Concluded) 

AREA G G G G G E E H H 
STATION 39 40 41 42 43 47 48 49 50 
GROUP I II I II I II I II I II I II I II I II I II 

Time (minutes) 

0- 5 0 0 0 0 0 0 0 0 3 1 0 0 0 0 0 0 0 0 
5-10 0 0 2 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 

10-15 0 0 1 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 
15-20 0 0 3 1 0 0 0 2 1 1 1 0 0 0 1 0 0 0 
20-25 2 0 4 0 l 0 10 1 l 0 0 0 0 0 0 0 0 0 
25-30 7 0 1 2 2 0 8 0 0 0 1 0 0 0 0 1 0 0 
30-35 2 0 0 1 0 0 0 l 0 0 1 0 0 0 0 1 0 0 
35-40 0 4 0 2 1 0 0 0 0 0 0 0 0 0 0 2 0 0 
40-45 5 3 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
45-50 2 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
50-55 4 0 4 0 1 0 0 0 0 0 0 0 0 0 2 0 0 0 
55-60 0 0 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
60-65 1 0 4 0 1 0 10 0 0 0 0 0 0 0 0 0 0 0 
65-70 1 0 l 0 2 0 0 l 0 0 0 0 0 0 0 0 0 0 

Group Tote1s 24 9 25 8 6 0 28 5 14 2 3 0 0 0 3 4 0 0 
Station Total )1) 113 8 33 16 3 0 7 0 
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Variability Among Stations 

(U) From an empirical examination of the various stations, it · 
was evident that there existed considerable differences among them, 
end, moreover, it was not reasonable to expect similar biting activity . 
Two imp9rtant differences in stations were: 

1. The station location in relation to the release point and 
the general wind flow, and 

2. The amount of protection from the wind that the building 
offered to the mosquitoes. 

These differences are depicted, in part, by the selected stations 
shown in Figures 15 through 19. 

(C) Station 20 (Fig. 15) was located near and downwind from the 
release point, while Stations 33 and 34 (Fig. 16) and Stations 47 and 
48 (Fig. 17) were located at both greater distances and crosswind from 
the release point. A total of 254 bites was reoorded at Station 20 as 
compared to 0, 0, 3, and 0 bites at Stations 33, 34, 47, and 48, re- -
speotivaly. This illustrates a general observation of Trial E-2-­
namaly, that high vector biting activity was usually found only near 
and/or downwind from the release point. 

(C) Station 24 (Fig. 18) was located downwind and at a distance 
approximately twioe as far from the release point as were Stations 33 
and 34 (Fig. 16). A total of 113 bites was obtained at Station 24. 
Comparing this result with the results obtained at Stations 33 and 34 
illustrates the general finding that, under the oondi tions of this 
trial, vector biting activity had a higher correlation with downwind 
location than with distance from the release point. It should also 
be noted that Station 24 was approximately 1400 feet from the release 
point, an effective distance considerably greater than one would ex­
pect from examining the ·Phase Band C data. 

(C) A total of 79 bites was obtained at Station 37, 75 o~ which 
were received at the position near the building. This comparison in­
dicates that alcoves (see Fig. 19) offering shelter from the wind -are 
highly attractive to the vectors. In support of this view, "it may also 
be pointed out that at the remaining six stations of Area G, possessing 
no alcoves, an average of only 23 bites per station was obtained. 

Results of the Second Crepuscular Period of Trial E-2 

(U) In the morning (4 October 1960) following the evening vector 
release of Trial E-2, the troops returned to their assigned positions 
in the GPI-2 area. Bites received by eaoh host were recorded for esoh 
5-minute interval, and sampling was conducted from 0630 to 0830 MST end 
from 0920 to 1000 MST. 
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(C) Only one bite was obta~ed thtoughout the test area from 0630 
to 0800 MST; however, during this time, the air temperatures recorded 
at 0.5 meter averaged only 53.2°F . · From 0800 to 0830 MST, the tempera­
ture increased to an average of 59.2°F, and in this interval a total of 
25 bites was recorded. 

(C) From 0920 to 1000 MST, with an average temperature of 72.6°F, 
a total ot· l28 bites was obtained. These results, ·segregated with re­
spect to time and group, are presented in Table 12. 

TABLE 12: Biting Results Obtained· from 0920 to 1000 MST Segresated With 
Respect to Time and Group, Trial E-2, BELLWETHER-II, Bio 531 
(CONFIDENTIAL) 

TIME INTERVAL 
TOTAL · NUMBER OF BrrES PER 

INDICATED GROUP TOTAL NUMBER OF BITES .. 
(:UST) Group I Group II 

0929-992~ 13 4 17 
0925-0930 4 7 ll 
0930-0935 13 12 25 
0935-0940 15 4 19 
0940-0945 ll 4 15 
0945-0950 7 0 7 
0950-0955 20 3 23 
0955-1000 8 3 ll 

TOTAL 91 37 128 

(U) As a result of comparing this low vector biting activity with 
that obtained during the previous crepuscular period, sampling was termi­
nated at 1000 :UST end was not reinstituted that evening. 

PHASE F 

(C) The purpose of the Phase F. trials was to determine the average 
longevity of the !· aegypti mosqu~to when exposed to ambient desert con~ 
ditions. To answer thil;l objective, four 100-veotor exposure oaga cones, · 
two con~aining guinea-pig-fed mosquitoes and two with starved mosquitoes, 
were exposed to ambient desert conditions at ground level. One cage of 
guinea-pig-fed and one of starved vectors were placed in relatively dense, 
indigenous vegetation; the other two cages were positioned in the open · 
nearby. Observations were to be made as to the total number of survivors 
at the end of each hour for a period of 24 hours or until at least 50 per 
cent of the vectors had died. Four trials were originally scheduled. 
These trials were conducted neer Baker laboratory under the direction of 
the Test Officer. 
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(U) Two Phase F trials were completed, both o£ which were subse­
quently classified as aborts. This resulted primarily because 100 
vectors proved to be too large a number in one cage for edequately .. 
classifying them as to either .dead or alive without removing the dead 
from the cage. In attempting to remove the dead mosquitoes from the 
oage, the procedure followed was to invert the cone, thereby shaking 
the dead into the oap and (hopefully) inducing the live ones to fly to 
the upper parts of the cone. However, a number of live vectors re­
mained in the cap area and escaped when it was removed. As a result, 
it was impossible to determine the percentage of vectors surviving. 

DISCUSSION 

(C) BELLWETHER-II was conduoted primarily to develop a field test 
technology that would be useful for the testing of various arthropod 
vector systems. Approximately 100 military personnel from the 45th and 
46th Chemical Companies of the 2nd Chemical Battalion (Smoke Generator) 
were assigned to be samplers in these trials. The lack of security 
clearance for the military personnel posed a difficult situation. The 
men could not be expected to perform their tasks to the best of their 
ability when the test design did not meke sense to them; yet the purposes 
of these procedures could not safely be made meaningful to uncleared 
personnel. 

(U) other field test technology problems that developed in BELLWETHER­
II included meteorological instrumentation and laboratory procedures. 

(U) The meteorologioal stations were both too few and too far away · 
from the points of primery interest--the centers of the circles, squares, 
and areas. The meteonUogical stations had been moved away from the test­
ing network to prevent their bulk and personnel from distorting ·the test 
results. During periods of large-scale weather phenomena--i.e., ,pre- and 
post-frontal passages, strong low pressure systems located close by, eto.-­
the wind movements are relatively steady and close-in meteorological sup­
port is not critical. However, the requirements for low wind speeds in 
!ield testing mosquitoes wouJ.d usuolly ruJ.o out generol; steady wind 
flows; therefore, light winds, variable in both speed and direction, are 
the rule. Since ·mosquitoes have been found to be so extremely sensitive 
to winds (see 2), only data releoting the varieble wind movements to 
which the vectors are actually exposed will yield information resolving · 
much of the variability occurring between trials. Be.oause of the impera­
tive need for reducing the excessive triel:.to-trial veriability, it is 
necessary that close-in meteorologioel support be furnished for future 
field trials. 

(U) The second problem was laboratory control. The general pro­
cedures followed for rearing the test vectors used in the DPG tests have 
been for Baker laboratory to grow the mosquitoes from egg p~pers furnished 
by BioLebs. When a batch of larvae reached the pupal stege, the sexes 
were separated and female pupae were counted out into ioe cream cartons of 

f1 

. ., 
8. 

,( 

I 
1
0 
w u: 
I 
:5 
0 z :::::. 
:Q 
w 
Q 

.~ 
•(!J 
w 
a: 

j ~~· --



Page 44 

a size dependent upon the particular trial for which they were scheduled. 
Here they were held, fed when necessary, and then used in the various 
trials. The vectors were required to be 6 to 10 days of age (as adults) 
and starved for 12 to 24 hours prior to use. 

{U) Under the belief that these general laboratory procedures would 
yield a standard product, no specific laboratory controls were made. 
However, certain anomalous veotor behavior situations ·were observed during 
the course of BELLWmrHmR-II. In Trial B-3, those mosquitoes released .at 
the center of the single 250-foot oircle failed to reach the periphery. 
Although this probably could have been resolved by having the men~ at the 
end of the trial, move in toward the center noting where the mosquitoes 
were, it was not done. In ·.rrial E-3, the vectors stayed in a ball on the 
ground at the release point; they were alive but failed to ·move out. (A 
footnote to Table XX of Teohnioal Study 7B (4) states that, on a 40-
mosquito release, "12 mosquitoes did not leave the floor." This could be 
the same phenomenon.) The reasons for this anomalous behavior could prob­
ably have been ascertained had laboratory control batches of the same lots 
of vectors been maintained and observed in the insectary. Since these 
behavioral anomalies could have developed anywhere from variations in egg 
papers to the environment imediately before the trial, tighter l~boratory 
controls are an obvious necessity and will be implemented in future test­
ing. In addition, sample batches will also be transported to the field, · 
and, although they will not be released, they will be exposed to the same 
ambient conditions as the test lots. After the completion of the trial, 
these will be returned to the insectary end observed. Complete records 
will be kept on all batches and lots. It has proved impossible to .find 
any logical reason for the greatly enhanced biting incurred in Trial B-2 
(see Table l)~ and mora comprehensive laboratory control work might pos­
sibly have shown the reason(s). 

(c) The mosquitoes used in BELLWETHER-I and -II were reared in en 
insectary having en 82°F temperature and a relative humidity of BO per 
cent. While these conditions ere ideal for e tropical mosquito scheduled 
for release under tropical conditions, the sudden change to ' ambient 
desert conditions of often widely differing temperatures and much lower 
humidities might constitute a shock to the mosquito's physiological 
system. Therefore, pre-trial temperature . conditioning will be investi­
gated prior to and in future testing. 

(U) Parker (5), commenting on the observed differenoes in the mos-
quito responses to dry and moist surfaces at different temperatures as 
contrastingly reported both by him and by Christophers (o), suggests that 
the subsequent mosquito behavioral patterns were mora dependent ori the 
temperature-humidity conditions during rearing and holding than ware 
generally realized. In both investigations the insects had been exposed 
from, or vary nearly from, the time of emergence to the temperatures and 
humidities at .which the experiments were later performed: Parker's at 
82.4°F (28°0) and 50 to 70 per cent relative humidity and Ohristophers' 
at 77.0°F (25°0) and 80 to 90 per cent relative humidity. Parker further 
suggests that a temperature-humidity difference .operating before an experiment 
can so condition the females as to produce the same type of difference in re­
sponse es can a similar temperature and humidity difference operating during the 

I' a 

.~ 

I 
\i 

! z 
.:::> 
0 
w 

·~· 

m 
a: 



Page 45 

experiment. These thoughts str.ongly indicate e. further need for addi ­
tional laboratory work to ascertain the optimum rearing-holding condi­
tions for different environmental releases. 

CONCLUSIONS 

(S) From the data generated in BELLWETHER-II, and under the 
specific conditions encountered, it is concluded that: 

1. In a 30-minute sampling period, there was no significant 
difference in vector biting activity at distances up to 100 feet from 
the release point, but maximum biting activity oocurred at distances 
less than 200 feet. 

2. Intervening hosts did not interfere with either the 
vector's outward spread or biting activity. 

3. No conclusive findings were generated as to the effect of 
host concentration. 

4. When the number of vectors was increased by a :factor of 
10, approximately 10 times as many bites were received and the propor­
tion of hosts bitten was increased an average of 36 per cent. 

5. Vector biting activity showed a tendency to be highest 
when the hosts were alternately in motion and then motionless for recur­
ring 5-minute periods, and to be lowest when the hosts moved con­
tinuously. 

6. Hosts located near buildings were subjected to signifi­
cantly ~ter vector biting activity than were hosts located in open 
areas. 

7. Vectors did not tend to distribute themselves evenly 
throughout an isolated built-up area and, further, they did not tend to 
redistribute themselves evenly during the Interims between host occu­
pations. 

8. No conclusive findings were generated as to the optimum 
sampling duration. 

9. No evidence of crepuscular-period biting preference was 
obtained in these trials. 

10. No conclusive findings were generated concerning the aver­
age longevity of this species when exposed to ambient desert conditions. 
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TABLB 1: Wind Direction and Speed Data for Trial B-1, Bio 531 (UNCLASSIFIED) 

EAST POSITION, 2.0 METERS WEST POSITION. 2.0 METERS 
TIME Direction Speed Direction Speed 

INTERVAL (0) (mph) (0) (mph) 
(Minutes) 

avg range avg range avg range avg range 

Z-5 to Z 198 164-226 5.8 2.4 - 9.1 097 063-138 6.7 2.7 - 12.4 
z to Z+5 201 088-315 4.6 1.2 - 13.6 122 072-176 6.9 1.3 - 14.2 
Z+5 to Z+10 156 072-252 4.4 1.4 - 13.2 074 000-203 5.3 .<:. 0.5 - 10.0 
Z+10 to Z+15 121 041-204 6.2 l.O - 13.5 095 355-173 4,8 1.2 - 9.4 
Z+15 to Z+20 158 007-324 3.3 < 0.5 - 7.0 177 123-237 8.4 4.6 - 13.1 
Z+20 to Z+25 147 093-192 6.2 2.5 - 10.6 154 108-214 6.2 2,3 - 12.0 
Z+25 to Z+30 194 156-264 6.2 2.5 - 10.3 147 099-192 7.6 3.0 - 12.6 
Z+30 to Z+35 169 135-264 6.7 2.5 - 13.6 138 077-176 8.8 3.5 -.>15 .o 
Z+35 to Z+40 182 106-221 6.7 4.3 - 13.1 144 081-196 5.7 2.4 - 10.8 
Z+40 to Z+45 178 129-217 5.7 3.1 - 10.4 147 084-198 6.2 2.1 - 11.1 
Z+45 to Z+50 183 126-259 6.5 1.5 - 12.1 158 114-182 7.1 3.9 - 12.8 
Z+50 to Z+55 180 086-239 9.3 4.0 - 13.9 146 081-204 8.2 2.3 - 13.6 
Z+55 to Z+60 117 086-150 8.8 5.4 - 12.5 147 090-182 9.6 4.1 - 14.8 

Average 168 6.2 134 7.0 

This information was taken on 6 September 1960 at the indicated positions. Function times 
were 1405, 1410, and 1428 MST. Z denotes 1410 MST function time. 
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TABLE 2: Cloud Cover, Temperature, and Relative Humidity Data for Trial 
B-1, Bio 531 (UNCLASSIFIED) 

CLOUD COVER TEMPERATURE RELATIVE HUUIDITY 
Tll!Hl (lOths of sky (oF) (~) 

covered) GroWld 0 . 5 Meter 
z +10 4 89.9 90.3 23 
z +5 4 89 .8 85.7 23 
z +20 5 90.0 92.0 20 
z +35 5 90.1 90.8 21 
z +50 4 90.0 92.0 20 
Z -HiO 4 90.1 92.6 19 

Average 90.0 90 . 6 21.0 
These data were taken at the East Position. 

TABLE 3: Ultraviolet Radiation Data, Trial B-1, Bio 531 (UNCLASSIFIED) 

TIME T<JrAL ULTRA VIOLET ENERGY FROM 2000 to 3675 ){ 
INTERVAL (L!iorowatts per second per om2) 

(llST) 

1401 to 1406 33075 
1406 to 1411 44100 
1411 to 1417 42875 
1417 to 1422 80850 
1422 to 1425 49000 
1425 to 1430 78400 
1430 to 1435 74725 
1435 to 1440 75950 
1440 to 1445 .75950 
1445 to 1451 84525 
1451 to 1455 52675 
1455 to 1500 72275 
1500 to 1505 63700 
1505 to 1510 . 67375 

Average 73 962 
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TABlE 4: Wind Direction and Speed Data for Trial B-2, Bio 531 (UNCLASSIFIED) 

EAST POSITION, 2 . 0 UETERS WEST POSITION 2.0 METERS 
TIME: Direction Speed Direction Speed 

nrrERVAL (0) (mph) (0) (mph) 
(Minutes) 

~vg range avg range avg range avg range 
Z-5 to Z 355 180 - 171 2.8 c:::0.5- 7.2 348 309 - 039 5.6 1.0 - 10.2 
z to Z+5 345 295 - 064 2.6 <:::.0.5 - 5.4 216 324 - 243 1.6 0.5 - 6 .. 2 
Z+5 to Z+10 03~ 342 - 079 2.2 C:::..0.5- 4.2 337 196 - 020 3.6 0 . 5 - 6.8 
Z+lO to Z+l5 068 347 - 126 2.4 0.5 - 4.8 330 240 - 015 . 5.0 1.1 - 11.0 
Z+15 to Z+20 312 232 - 036 3.4 c.o. 5 - 7. 7 354 262 - 132 4. 6 0.5 - 9.1 
Z+20 to Z+25 005 266 - 060 2.8 1.0 - 8.8 280 201 - 0_19 4.6 1.2- 7.4 

Average 037 2.7 311 4 . 2 

This information was taken on 23 September 1960 at the indicated positions. Function time (Z) 
was 1132 lAST • 
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TABLE 5: Cloud Cover, Temperature, and Relative Humidity Data for Trial 
B-2, Bio 531 (UNCLASSIFIED) 

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY 
TIME (10ths of sky (oF) (io) 

covered) Ground 0.5 Mater 

East 
Position 

z -32 -* - 68.9 17 
z - - 70.8 19 
z +10 - - 71.7 15 
z +20 - - 73.8 14 
z +30 - - 73.0 15 

Average 71.6 l6 

West 
Po'sition 

z -32 2 74.5 68.4 25 
z 1 74.5 71.6 20 
z +10 1 72.4 69.2 19 
z +20 1 70.3 70.7 17 
z +30 l 69.5 71.6 18 

Average 72.2 70.3 20 

I 
I~ 
!!:: 

.~ 
*No data. :5 

0 z 
TABLE 6: Ultraviolet Radiation Data, Trial B-2, Bio 531 (UNCLASSIFIED) .:> 

TIME 
INTERVAL 

(MST) 

1125 to 1130 
1130 to 1135 
1135 to 1140 
1140 to 1145 
1145 to 1150 
1150 to 1155 
1155 to 1200 

Average 

TOTAL ULTRAVIOlET ENERGY FROM 2000 to 3675 K 
(Microwatts per second per cm2) 

102,900 
90,650 
74,725 

117,600 
88,200 
84,525 
83,300 

91 700 
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TABLE 7: Wind Direction and Speed Data for Trial B-3, Bio 531 (UNCLASSIFIED) 

NORTH POSITION, 2.0 METERS SOUTH POSITION 2.0 METERS 
TIME Direction Speed Direction 

INI'ERVAL (0) (mph) (0) 
(Minutes) · 

avg range avg range avg range 

Z-5 to Z 211 139 - 273 4.7 1.7 - 8.0 178 116 - 265 
z . to Z+5 192 114 - 216 1.9 ~0.5 - 4.0 151 099 - 183 
Z+5 to Z+lO 237 100 - 285 3.8 1.0 - 6.1 207 124 - 313 
Z+lO to Z+l5 250 . 194 - 300 2.1 f'.0.5 - 3.9 272 251 - 324 
Z+15 to Z+20 011 185 - 051 3.8 1.5- 7.7 209 099 - 274 
Z+20 to Z+25 048 031 - 185 1.0 ~0.5 - 2.3 259 136 - 270 

Average 1.56 2.7 222 

was 
This information ·was taken on 19 October 1960 at the indicated positions. 

1457. MST. 

4f:-·· JOe, ·1)11!1· 

Speed 
(mph) 

avg range 

2.8 0.7 - 5.9 
2.5 0.8 - 4.6 
3.1 0.7 - 6~7 
4.6 2.4 - 7.1 
1.9 0.6 - 5.1 
5.0 2.5 .- 6.7 

3.4 

Function time (Z) 
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TABLE 8: Cloud Cover, Temperature, and Relative Humidity Data for Trial 
B-3, Bio 531 (UNCLASSIFIED) 

CI..DUD COVER TEMPERATURE RELATIVE HUMIDITY 
TIME (lOths of sky (oF) ("/.) 

covered) · Ground 0.5 Meter 

North 
Position 

z -10 l -· 69.4 25 
z l - 69.6 24 
z +10 l - 70.4 17 
z +20 2 - 70.3 24 
z +30 2 - 70.1 23 

Average 70.0 23 

South 
Position 

z -10 1 - 71.0 28 
z l - 70.0 28 
z +10 l - - -
z +20 1 - 69.8 -
z +30 2 - 69.9 -

Average 70.2 28 

*No data. 

TABLE 9: Ultraviolet Radiation Data, Trial B-3, Bio 531 (UNCLASSIFIED) 

TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 l 
INTERVAL (Microwatts per second per cm2) 

(MST) 

1450 to 1455 31,850 
1455 to 1500 30,625 
1500 to 1505 28,175 
1505 to 1510 25,725 
1510 to 1515 23,275 
1515 to 1520 20,825 
1520 to 1525 15,925 
1525 to 1530 18,375 

Average 24.347 
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TABlE 10: Wind Dire.ction and Speed Data for Trial C-1, Bio 531 (UNCLASSIFIED) 

EAST POSITION, 2.0 METERS WEST POSITION 2.0 METERS 
TIME Direction · Speed Direction Speed 

INTERVAL (0) (mph) ( 0) (mph) 
(Minutes) 

avg range avg range avg range avg range 

Z-5 to Z 172 138-197 8.0 1.0 - 13.0 174 094-228 5.2 1.1 - 9.0 
z to Z+5 198 155-283 6.6 1.2 - 10.0 192 174-206 7.9 4.6 - 11.6 
Z+5 to Z+lO 158 112-213 6.8 3.1 - 13.1 199 162-225 6.5 4.3 - 10.0 
Z+10 to Z+15 180 136-212 7.4 4.4 - 11.9 190 155-213 7.0 2.6 - 12.2 
Z+15 to Z+20 185 139-219 8.3 5.0 - 11.4 181 156-204 7.1 0.8 - 11.4 
Z+20 to Z+25 180 152-220 8.0 5.5 - 12.8 189 159-209 7.6 1.9 - 13.7 
Z+25 to Z+30 198 143-278 5.8 1.0 - 11.2 175 151-206 6.8 4.0 - 12.4 
Z+30 to Z+35 208 169-242 7.4 3.8 - 12.5 162 135-190 6.8 1.8 - 10.6 

Average 185 7.3 183 6.9 

This information was taken on 19 September 1960 at the indicated positions. Function time (Z) 
was 1140 MST • 
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TABLE 11: Cloud Cover, Temperature, and Relative Humidity Data for Trial 
C-1, Bio 531 (UNCLASSIFIED) 

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY 
TIME (10ths of sky (of) (1,) 

covered) Ground 0.5 'Meter 

East 
Position 

z -10 -· 102.8 84.4 14 
z - 103.1 84.7 15 
z +10 - 103.7 87.0 11 
z +20 - i 103.9 87.0 13 
z +30 - 104.1 87 .• 2 13 

Average 103.5 86.1 13 

Wast 
Position 

z + 5 - 103.4 85.0 14 
z +15 - 103.6 84.6 13 
z +25 - .103.8 83.8 8 
z +35 - 104.0 84.9 15 

Average 103.7 84.6 

*No data. 

TABLE 12: Ultraviolet Radiation Data, Trial C-1, Bio 531 (UNCLASSIFIED) 

TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 X 
INTERVAL (Microwatts per second per cm2) 

_(MST) 

1130 to 1135 94,325 
1135 to 1141 113,925 
1141 to 1145 74,725 
1145 to 1150 93,100 
1150 to 1155 98,000 
1155 to 1200 96,775 
1200 to 1205 98,000 
1205 to 1210 98,000 
1210 to 1215 99,225 

Average 96,231 

·l /. 

.. 
0 

: ~ 

I 
'0 
~~ ·u. 
C/) 
(f) 

~ 
0 z 
.::l 

.o 
UJ 
0 

~ 
(!) 
w 
a: 



I 

TABLE 13: Wind Direction and Speed Data for Trial C-2, Bio 531 (UNCLASSIFIED) 

NORTH POSITION, 2.0 METERS SOUTH POSITION, 2.0 METERS 
TIME Direction Speed Direction Speed 

INTERVAL ( 0) (mph) . ( <>) (mph) 
(Minutes) 

avg range avg range av:g range avg range 

Z-5 to Z INOPEJTIVE 9.5 5.0 -')15.0 315 294-339 9.5 4.2 - 14.8 
z to Z+5 319 272-360 5.7 1.6- 9.8 318 285-351 6.7 3.2 - 10.6 
Z+5 to Z+10 321 240-063 6.4 1.9 - 14.5 329 286-007 9.5 5.8 - 13.3 
Z+10 to Z+15 328 240-039 6.7 3.1 - 13.5 336 302-011 7.6 1.8 - 11.1 
Z+l5 to Z+20 321 293-348 7.6 3.4 - 11.7 313 279-344 8.4 5.3 - 12.7 
Z+20 to Z+25 326 273-352 4.5 1.3 - 7.7 315 278-330 8.7 4.3 - 13.1 
Z+25 to Z+30 311 268-111 3.1 1.2 - 13.9 347 312-014 8.9 6.6 - 11.4 

Average 321 6.2 325 8.5 

This information was taken on 22 September 1960 at the indicated positions. Function time (Z) 
was 1458 MST • 
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TABLE 14: Cloud Cover, Temperature, and Relative Humidity Data for Trial 
C-2, Bio 531 (UNCLASSIFIED) 

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY 
TIME (10ths of sky _(oF) (1.) 

covered) Ground 0.5 Meter 

North 
Position 

z -48 -· 87.0 70.0 29 
z - 90.1 70.0 35 
z +10 - 93.0 70 . 1 36 
z +20 - 92.9 70.3 30 
z +30 - 92.9 72.1 29 

Average 91.2 70.5 -- - --· - - · ·~ -· 31.8 

South 
Position 

z -28 3 73.7 70.8 30 
z +2 2 71.5 69.6 30 
z +12 2 71.6 70.1 31 
z +22 2 71.1 70.4 29 
z +32 2 70.9 70.6 30 

Average 71.8 70.3 30 

• No data • 

TABLE 15: .Ultraviolet Radiation Data, Trial C-2, Bio 531 (UNCLASSIFIED) 

TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 A 
INTERVAL (Microwatts per second per cm2) 

(MST) 

1430 to 1445 207,025 
1445 to 1450 63,700 
1450 to 1500 117,600 
1500 to 1505 56,350 
1505 to 1510 52,675 
1510 to 1515 49,000 
1515 to 1520 45,325 
1520 to 1525 44,100 
1525 to 1530 40,425 

Average 75,133 
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TABLE 16: Wind Direction and Speed Data for Trial C-3, Bio 531 (UNCLASSIFIED) 

EAST POSITION, 2.0 METERS WEST POSITION, 2.0 METERS 
TIME Direction Speed Direction· Speed 

INI'ERVAL (0) (mph) (0) (mph) 
(Minutes) 

av:g range av_g range avg range av_g rang_e 

Z-5 to Z 261 198-319 4.0 0.9 - 7.0 275 191-012 2.4 <:0.5 - 5.1 
z to Z+5 279 230-332 5.0 2.2 - 8.7 268 231-332 4.3 0.7 - . 6.5 
Z+5 to Z+lO 270 215-~14 5.1 2.5 - 7.7 268 216-324 3.1 <0.5 - 5.6 
Z+lO to Z+15 282 189-327 2.6 <.0.5 - 4.9 293 212-331 2.9 0.5 - 7.9 
Z+15 to Z+20 279 200-324 4.2 1.4- 7.2 269 230-334 .3.6 <:0.5 - 7.2 
Z+20 to Z+25 281 204-313 5.2 2.3 - 8.1 282 235-306 2~5 0.6 - 5.6 
Z+25 to Z+30 245 191-297 4.1 2.3 - 7.7 289 250-324 3.5 1.1 - 5.9 
Z+30 to Z+35 282 252-314 4.9 1.8- 7.7 269 226-340 4.6 <0.5 - 6.4 

Average 272 4.4 276 3.4 
- -- - -- - ----

This information was taken on 29 September 1960 at the indicated positions. Function ·time (Z) 
was 1045 MST •. 
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TABLE 17: Cloud Cover, Temperature, and Relative Humidity Data for Trial 
C-3, Bio 531 (UNCLASSIFIED) 

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY 
TIME (lOths of sky toF) (~) 

covered) Ground ' 0.5 Meter 

East 
Position 

z -5 - * 67 . 7 53.5 30 
z +5 - 68.5 53.5 30 
z +15 - 68.0 54.1 26 
z +25 - , 67.8 53.5 26 
z +35 - 68.0 53.8 27 

Average 68.0 53.7 28 

West 
Position 

z -5 2 - 71.8 28 
z +5 2 - 72.2 28 
z +15 2 - 72.6 28 
z +25 1 - 73.1 28 
z +35 1 - 74.2 26 

Average 72.8 28 

*No data. 

TABLE 18: Ultraviolet Radiation Data, Trial C-3, Bio 531 (UNCLASSIFIED) 

TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 ~a 
INI'ERVAL (Microwatts per second. per cm2) 

(MST) 

1040 to 1050 73,500 
1050 to 1055 26,950 
1055 to 1100 34,300 
1100 to 1105 34,300 
1105 to 1110 20,825 
1110 to 1115 26,950 
1115 to 1120 24,500 

Average 34 475 
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TABlE 19: Wind Direction and Speed Data for Trial C-5, Bio 531 (UNCLASSIFIED) 

EAST POSITION, 2.0 METERS WEST POSITION t 2. 0 MEJTERS 
TIME Direct i on Speed Direction Speed 

INTERVAL (0) (mph} (0} (mph) 
(Minutes} 

avg range a.vg range avg range a.vg range 

Z-5 to Z 327 295-012 5.6 3.0 - 8.7 INOPE~TIVE* INOPE~TIVE 
z to Z+5 325 277-012 3.9 1.0- 7.0 INOPERATIVE INOPERATIVE 
Z+5 to Z+10 301 277-352 4.6 1.3 - 8.4 INOPERATIVE INOPERATIVE 
Z+10 to Z+15 307 261-354 4.2 0.7 - 7.3 INOPERATIVE INOPERATIVE 
Z+15 to Z+20 288 255-319 5 . 2 2.1 - 7.9 INOPERATIVE INOPERATIVE 
Z+20 to Z+25 297 275-341 4.5 1.8- 7.2 INOPERATIVE INOPERATIVE 
Z+25 to Z+30 274 216-317 3.1 0.5 - 5.7 INOPERATIVE INOPERATIVE 
Z+30 to Z+35 277 215-347 2.3 0.9 - 4.7 INOPERATIVE INOPERATIVE 

Average 300 4.2 
--- -- - -~ --

• west position inoperative in Trial C-5. · 

This information was taken on 17 October 1960 at the indicated position. Function time (Z) 
was 1350 MST. 
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TABLE 20: Cloud Cover, Temperature, and Relative Humidity Data for Trial 
C-5, Bio 531 (UNCLASSIFIED) 

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY 
TIME (lOths of sky (OF) (1.) 

covered) Ground 0.5 Meter 

East 
Position 

Z-10 9 - • 63.8 26 
z 9 - 64.3 24 
Z+lO 9 - 64.9 23 
Z+20 9 - 65.0 22 
Z+30 9 - 65.7 22 

Average 64.7 23 

*No data. 

TABLE 21: Ultraviolet Radiation Data, Trial C-5, Bio 531 (UNCLASSIFIED) 

TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 A 
INTERVAL (Microwatts per second per cm2) 

(MST) 

1345 to 1350 24,500 
1350 to 1355 23,275 
1355 to 1400 22,050 
1400 to 1405 22,050 
1405 to 1410 17,150 
1410 to 1415 18,375 
1415 to 1420 18,375 
1420 to 1425 19,600 

Average 20,672 
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TABLE 22: Wind Direc tion and Speed. Data for Trial C-6, Bio 531 (UNCLASSIFIED) 
' 

NORTH POSITION 2.0 METERS SOUTH POSITION, 2.0 METERS 
TIME Direction Speed Direction Speed 

INTERVAL (0) (mph) (0) (mph) 
(Minutes) 

avg range avg range avg . range avg range 

Z-5 to Z 315 263-014 3.6 1.5-6.5 291 263-317 3.8 1.3-6.5 
z to Z+5 340 310-013 3.7 0.7-6.9 289 267-333 2.4 {0.5-5.4 
Z+5 to Z+lO 315 263-006 4.0 1.5-8.0 346 253-036 1.1 .(0.5-2.4 
Z+lO to Z+l5 294 270-341 4.4 2.3-6.5 342 302-003 1.2 .(0.5-2.9 
Z+l5 to Z+20 311 264-342 3.9 1.4-6.1 349 309-018 3.3 0.7-4.9 
Z+20 to Z+25 322 290-068 3.0 <:0.5-6.1 351 342-360 3.4 2.1-5.3 
Z+25 to Z+30 357 270-065 1.7 (0.5-3.3 341 333-351 3.3 0.9-5.5 
Z+30 to Z+35 293 254-351 1.6 <:,:0.5-3.7 311 264-337 2.6 <0 .5-4.9 

Aver~ag~ _ ~ 318 3.2 328 2.6 

This information was taken on 20 October 1960 at the indicated positions. Function time (Z) 
was 1514 MST. · 
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TABlE 23 : Cloud Cover, Temperature, and Relative Humidity Data f or Trial 
C-6, Bio 531 (UNCLASSIFIED) 

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY 
TIME (lOths of sky (oF) (~) 

covered) Ground 0.5 Meter 

North 
Position 

z -4 1 65 . 3 68.2 34 
z +6 1 65.0 67.0 34 
z +16 1 66.0 65.1 39 
z +26 1 64.1 65.0 37 
z +36 1 63.8 67.0 31 

Average 64.8 66.5 35 

South 
Position 
z -4 0 76.1 73.5 19 
z +6 0 68.2 75.0 17 
z +16 0 67.5 76.5 17 
z +26 0 66.9 74.6 17 
z +46 0 66.0 72.1 19 

Average 68.9 74.3 18 

TABLE 24: Ultraviolet Radiation Data, Trial C-6, Bio 531 (UNCLASSIFIED) 

TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 11. 
INrERVAL (Microwatts per second per om2 ) 
(MST) 

1515 to 1520 14,700 
1520 to 1525 15,925 
1525 to 1530 11,025 
1530 to 1535 9,800 
1535 to 1540 8,575 
1540 to 1545 7,350 
1545 to 1550 7,350 

Avera_ge 10 675 
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TABLE 25: Wind Direction and Speed Data for Trial D-1, Bio 531 (UNCLASSIFIED) 

NORTH POSITION, 2.0 MEITERS SOUTH POSITION. 2.0 METERS 
TIME Direction Speed Direction Speed 

INTERVAL ( 0) (mph) (0) (mph) 
(Minutes) 

avg ral!ge avg range avg range avg range 

Z-5 to Z 246 243-248 4.8 0.7 - 9.8 229 130-279 5.6 <.0.5 - 8.5 
z to Z+5 244 194-261 4.7 1.4 - 8.7 229 188-269 6.4 2.3 - 9.0 
Z+5 to Z+10 221 198-262 7.5 2.0 -10.0 252 174-297 6.0 2.5 - 10.9 
Z+10 to Z+l5 221 183-256 5.2 2.2 - 9.2 268 224-351 6.2 1.8 - 10.6 
Z+15 to Z+20 239 214-265 6.9 1.8 - 8.9 252 203-309 5.6 2.6 - 10.0 
Z+20 to Z+25 246 219-270 5.4 0.6 - 7.3 254 225-318 6.2 3.9 - 10.0 
Z+25 to Z+30 239 189-295 5.3 L0.5 - 8.6 270 249-303 9.8 5.0 - 12.8 
Z+30 to Z+35 268 238-294 6.6 3.9 - 9.9 259 230-310 6.2 2.2 - 8.6 
Z+35 to Z+40 -· - - - 280 240-332 8.0 2.2 - 11.3 

Average 240 5.8 255 6.7 
*No data. 

This information was taken on 15 September 1960 at the indicated positions. Function time (Z) 
was 1105 MST. 
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TABLE 26! 

TIME 

South 
Position 

Z-5 
Z+5 
Z+l5 
Z+25 
Z+35 

Average 
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Cloud Cover, Temperature, and Relative Humidity Data for Trial 
D-1, Bio 531 (UNCLASSIFIED) 

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY 
(lOths of sky (oF) (1.) 

covered') Ground 0.5 Meter 

0 92.2 74.0 32 
0 90.9 74.8 30 
0 91.4 75.2 30 
0 91.3 75.5 31 
0 93.8 77.0 26 

91.9 75.3 30 

TABLE 27: Ultraviolet Radiation Data, Trial D-1, Bio 531 (UNCLASSIFIED) 

TIME TOTAL ULTRAVIOLET ENERGY FROM .2000 to 3675 A 
INTERVAL (Microwatts per second per cm2) 

(MST) 

1100 to 1105 67,375 
1105 to 1110 57,575 
1110 to 1115 50,225 
1115 to 1120 60,025 
1120 to 1125 67,375 
1125 to 1130 67,375 
1130 to 1135 66,150 

Average 62,300 
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TABLE 28: Wind Direction and Speed Data for Trial D-2, Bio 531 (UNCLASSIFIED) 

NORTH POSITION 2.0 MEl'ERS SOliTH POSITION __L 2. 0 METERS 
TIME Direction Speed Direction Speed 

INTERVAL (0) (mph) (0) (mph) 
(Minutes) 

avg range avg range avg range avg range 

Z-5 to Z 315 286-037 2.5 1.4 - 3.7 340 264-036 2.5 <0.5 - 5.5 
z to Z+5 295 288-351 1.8 <:.0.5 - 3.4 330 288-360 4.0 1.0 - 7.2 
Z+5 to Z+10 286 209-344 2.8 <0.5 - 5.3 284 250-340 4.8 1.8 - 7 . 4 
Z+10 to Z+l5 265 214-312 1.9 <0.5 - 4.9 303 250-352 3.7 <:.0.5 - 5.7 
Z+15 to Z+20 252 141-313 1.6 <0.5 - 3.4 337 306-040 3.6 1.0 - 5.8 
Z+20 to Z+25 249 219-288 1.8 .::0.5 - 3.6 294 246-342 3.9 1.1 - 5.1 
Z+25 to Z+30 248 189-063 3.4 1.2 - 5.4 328 283-009 4.8 2.1 - 10.4 
Z+30 to Z+35 285 063-023 6.0 3.8 - 8.0 349 245-030 6.1 3.3 - 10.2 
Z+35 to Z+40 312 275-360 5,9 3.3 - 8.9 252 216-282 INOPERATIVE 

Averasre 279 3.1 313 4.2 

This information was taken on 28 September 1960 at the indicated positions. Function time (Z) 
was 1005 MST. 
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TABLE 29: Cloud Cover, Temperature, and Relative Humidity Data for Trial 
D-2, Bio 531 (UNCLASSIFIED) 

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY 
TIME (lOths of sky (oF) (~) 

ooverted) Ground 0.5 Mater 

North 
Position 

Z-5 -· - 75.3 17 
Z+5 - - 75.2 16 
Z+15 - - 75.9 16 
Z+25 - - 77.6 15 

Average 76.0 16 

South 
Position 

Z-5 - 71.8 75.9 16 
Z+5 - 73.1 76.7 17 
Z+l5 - 74.1 76.5 17 
Z+25 - 74.5 78.6 17 
Z+35 - 76.0 80.1 10 

Average 73.9 77.6 15 

*No data. 

TABLE 30: Ultraviolet Radiation Data, Trial D-2, Bio 531 (UNCLASSIFIED) 

TIME TarAL ULTRAVIOlET ENERGY FROM 2000 to 3675 li 
INTERVAL (Microwatts per second per cm2) 

(MST) 

0954. to 0955 7,350 
0955 to 1000 42,875 
1000 to 1005 55,125 
1005 to 1010 30,625 
1010 to 1015 58,800 
1015 to 1020 61,250 
1020 to 1025 63,700 
1025 to 1030 63,700 
1030 to 1035 71,050 
1035 to 1040 68,600 

Average 52 308 

r. 
r i 

I 

··j , 

Ia 
w 

· ~ 

UJ 
(f) 

~ 
0 z 
,:J 

.o w 
0 

~ 
' (!} 
w 
a:. 



TABLE 3l: Wind Direction and Speed Data for Trial D-3, Bio 531 (UNCLASSIFIED) 

NORTH POSITION, 2.0 METERS SOUTH POSITION, 2.0 METERS 
TIME Direction Speed Direction Speed 

INTERVAL ( 0) (mph) ( 0) (mph) 
(Minutes) 

avg range avg range avg range avg range .. 

Z-5 to Z 256 246-270 4.9 2.3 - 7.4 243 148-324 3.5 ("0.5 - 4.8 
z to Z+5 310 236-360 1.2 (0.5 - 3.3 282 234-324 4.l <.o.5 - 7.5 
Z+5 to Z+lO 303 265-348 3.5 0.6 - 7.7 289 2l7-333 4.5 <0.5 - 6.2 
Z+lO to Z+l5 298 269-348 3.1 0.8 - 5.6 288 249-320 5.4 3.0 - 7.3 
Z+l5 to Z+20 316 271-349 3.1 0.9 - 5.0 300 273-325 5.5 3.2 - 7.8 
Z+20 to Z+25 259 252-271 4 . 0 2.4 - 5.9 325 301-35l 5.0 1.5 - 8.6 
Z+25 to Z+30 252 212-288 2.7 0.7 - 4.7 337 292-027 4.7 1.9- 7.0 
Z+30 to Z+3p 315 274-351 3.0 f:::0.5 - 6.5 314 270-012 5.2 2.2 - 7.3 

~verage 289 
~--- ----

3.2 297 4.7 
~-----~- --~---

This information was taken on 19 October 1960 at the indicated positions. Function time (Z) 
was 1248 MST. 
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TABLE 32 : Cloud Cover, Temperature, and Relative Humidity Da.ta for Trial 
D-3, Bio 531 (UNCLASSIFIED) 

CLOUD COVliJR TEMPERATURE RELATIVE HUMIDITY 
TIME (lOths of sky (oF) (~) 

cov~red) Ground 0.5 Meter 

North 
Position 

Z- 10 0 58.6 64.7 40 
z 0 60.0 65.0 40 
Z+lO 0 60.9 M* M 
Z+20 0 M 67.0 34 
Z+30 0 M 66.1 35 
Z+40 0 M 66.9 38 

Average 59.8 65 . 9 37 

South 
Position 

Z-10 0 0 65.0 32 
z 0 0 65.0 32 
Z+lO 0 0 65.2 31 
Z+20 0 0 64.8 31 
Z+30 0 0 65.4 31 
Z+40 1 0 66.5 29 

Average 65.3 31 
*Missing. 

TABLE 33: Ultraviolet Radiation Data, Trial D-3, Bio 531 (UNCLASSIFIED) 

TIMID TGrAL ULTRAVIOLET ENERGY FROM 2000 to 3675 ! 
INTERVAL (Microwatts per second per cm2) 

(MST) 

1240 to 1245 51,450 
1245 to 1250 60,025 
1250 to 1255 60,025 
1255 to 1300 63,700 
1300 to 1305 66,150 
1305 to 1310 62,475 
1310 to 1315 62,475 
1315 to 1320 64,925 
1320 to 1325 60,025 
1325 to 1330 52,675 

Average 60 ,392 
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TABLE 34: Wind Direction and Speed Data for Trial E-2, Bio 5:n (UNCLASSIFIED) 

..... ~ ... -

NORTH POSITION 2 0 Mm'T'li1RS SOUTH POSITION 2 METERS 
TIME: Direction Speed Direction Speed 

INTERVAL (0) (mph) (0) (mph) 
(Minutes) 

av~ ranp,:e .avg range avg range avg range 

Z-5 to Z INOPE~TIVE 3.5 <:,0.5 - 5.7 INOP~TIVE 3.9 1.7 - 7.6 
z to Z+5 194 150-268 4.0 1.5- 7.8 228 207-250 2.8 <0.5 - 4. 9 
Z+5 to Z+lO 190 108-275 2.3 <.0.5 - 6.6 221 184-284 1.9 ..::0.5 - 4.2 
Z+10 to Z+15 171 119-222 1.8 <0.5 - 4.1 252 216-300 1.2 <0.5 - 2.9 
Z+15 to Z+20 135 096-169 2.7 l.l - 4.1 225 147-288 2.6 1.5 - 3.7 
Z+20 to Z+25 125 090-164 1.8 "0.5 - 3.0 234 153-290 3.2 1.4 - 4.7 
Z+25 to Z+30 147 115-173 l.O <0.5 - 2.0 213 180-277 3,4 1.2 - 4 ~ 8 
Z+30 to Z+35 185 169-192 3.2 l.l - 4.2 210 183.:..224 4.6 3.5 - 5.3 
Z+35 to Z+40 126 092-175 2.1 .co.5 - 3.9 204 177-230 2.5 l.l - 3.7 
Z+40 to Z+45 146 048-190 1.7 <0.5 - 4.0 210 189-248 5.3 4,3 - 6,3 
Z+45 to Z+50 099 009-176 1.6 <0.5 - 3.3 219 198-237 3.7 2.2 - 5.2 
Z+50 to Z+55 105 070-128 1.9 ~0.5 - 4.0 214 203-235 3.7 1.2 - 5.1 
Z+55 to Z+60 138 061-177 2.7 1.7 - 3.7 201 174-225 3.4 1.8 - , 5,3 
Z+60 to Z+65 095 063-123 3.7 2.3 - 6.4 192 128-219 3.1 .::0.5 - 6.9 
Z+65 to Z+70 132 106-160 3.3 1.8 - 4.4 201 183-219 4.5 1.6 - 5.8 
Z+70 to Z+75 153 132-171 3.3 1.8 - 5.3 193 164-225 2 . 4 <.0.5 - 3.1 
Z+75 to Z+80 146 UNAVAILABlE 3.1 £0.5 - 5.2 202 162-218 4,0 1.3 - 5.5 
Z+80 to Z+85 183 133-240 1.2 <.0.5 - 2.8 216 207-235 3.7 2.7 - 4.8 . 

I 

Average 145 2.5 214 3.3 

This information was taken on 3 October 1960 at the indicated positions. Function time (Z) 
was 1725 MST. 
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TABlE 35: Wind Direction and Speed Data for Trial E-2, Bio 531, Second Sampling Period (UNCLASSIFIED) 

NORTH POSITION 2.0 METERS SOUTH POSITION 2.0 METERS 

TIME Dire'ctiori Speed Direction Speed 
INTERVAL (0) (mph) (0) (mph) 

(Minutes) 
avg range avp; range e.vg range avg range 

. 
Z+785 .. 790 120 102-198 2.7 <0.5 - 4.4 284 219-353 1.2 ~0.5 - 2.8 

790-795 177 129-203 ~.2 1.5 - 4.0 210 192-225 l.l c.0.5 - 4.2 

795-800 180 165-200 3.1 2.0 - 4.6 219 209-236 1.7 ko.5 - 4.0 

8Q0-805 186 171-204 3.2 ,0.5 - 5.3 213 191-240 3.5 1.2 - 5.0 

805-810 245 201-304 2.2 <0.5 - 2.7 182 109-255 4.1 1.3 - 6.5 

810-815 285 246-319 1.3 <.0.5 - 4.8 156 050-203 3.4 ~0.5 - 5.5 

815-820 131 039-278 INOPERATIVE 141 054-237 1.5 jc..0.5 - 3.6 

820-825 196 113-230 INOPERATIVE 255 177-096 2.3 lc::-0.5 - 5.1 

825-830 221 105-320 INOPERATIVE 333 243-092 1.9 c..0.5 - 3.9 

830-835 130 096-189 INOPERATIVE 324 261-lll 1.6 4).5 - 3.5 

835-840 186 179-192 IN,OPERATIVE 275 231-312 - l.O :.t'0.5 - 3.7 

840-845 219 192-243 INOPERATIVE 210 184-240 l.l ~.5 - 2.4 

845-850 157 044-252 INOPERATIVE 198 184-234 1.4 ~0.5 - 3.4 

850-855 079 038-119 INOPERATIVE 216 '211-234 3.6 1.9 - 5.3 

855-860 048 002-140 DfOPERATIVE 210 199-219 3.2 1.4 - 4.9 

860-865 342 255-126 INOPERATIVE . 270 199-349 3.9 2.7 - 5.5 

865-870 084 360-153 INOPERATIVE 263 096-308 3.9 2.9 - 5.4 

870-875 116 005-190 INOPERATIVE 292 250-340 1.4 <0.5 - 4.4 

875-880 148 085-200 3.2 1.5 - 4.1 INOPERATIVE 0.7 <0.5 - 2.0 

880-885 153 070-357 0.7 41.5 - 1.4 INOPERATIVE 0.8 <0.5 - 1.9 

885-890 036 324-090 1.5 <0.5 - 3.0 INOPERATIVE 1.4 <0.5 - 2.8 

890-895 060 000-127 1.0 <0.5 - 2.3 INOPERATIVE 1.9 <0.5 - 4.1 

895-900 062 022-09~ 1.4 <::0.5 - 3.2 INOPERATIVE 0.9 · . -.(0.5 - 2.9 

900-905 042 320-093 1.3 <.0.5 - 2.6 INOPERATIVE l.l <0.5 - 2.4 

905-910 103 004-171 1.4 <0.5 - 2.1 INOPE~TIVE 0.9 ,o.5 - 3.5 

(Continued) 
This information was taken on 4 October 1960 at the indicated positions. Function time (Z) 

was 1725 MST. 
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TABLE 35: Wi nd Direction and Speed Data for Trial E-2, Bio 531, Second Sampling Period (Concluded) 

NORTH POSITION 2.0 METERS SOUTH POSITION, 2.0 METERS 
TIMEl Direction Speed Direction Speed 

INTERVAL (0) (mph) (0) (mph) 
(Minutes) 

avg range avg range avg range avg range 

910-915 120 004-275 0.7 o(0.5 - l. 7 INOPEit TIVE 3.0 1.4 - 4.7 
915-920 113 036-198 1.5 <0.5 - 3.2 INOPERATIVE 2.9 2.0 - 4.4 
920-925 166 016-221 2.2 <0.5 - 4.2 076 020-107 2.0 ~0~5 - 4;3 
925-930 122 056-180 1.6 <.0.5 - 2.9 059 225-135 1.6 .<0.5- 3.8 
930-935 102 053-175 l.O ~0. 5 - 2. 9 133 072-173 l.O <0.5 - 2:1 
935-940 096 053-175 1.2 <0.5 - 2.2 048 025-068 1.3 <'0.5 - 3.2 
940-945 093 044-155 l.O c0.5 - 2.8 069 246-102 2.3 0.9 - 3.5 
945-950 099 057-145 2.0 r::o.5 - 4.3 045 244-105 3.7 1.6 - 5.1 
950-955 121 067-176 1.8 .( 0.5 - 3.6 068 UNAVAILABlE 2.8 <0.5 - 5.7 
955-960 131 079-171 3.2 0.6 - 5.5 054 228-117 2.4 0.8 - 4.0 
960-965 122 078-185 3.1 -< 0.5 - 4 . 6 063 291-090 1..4 .c::0.5 - 2.8 
965-970 081 020-160 3.3 1.2 - 5.6 070 026-104 2.4 0.6 - 3.7 
970-975 027 230-103 3.1 1.1 - 6.4 081 276-157 2.6 0.6 - 4.0 
975-980 045 216-135 4.6 2.3 - 6.8 135 UNAVAILABlE 1.4 ..C0.5 - 5.2 
980-985 030 000-081 4.3 1.6 - 6.8 171 120-250 2.2 <0.5 - 6.2 
985-990 306 UNAVAILABlE 4.8 2.3 - 7.5 180 125-254 4.6 1.0- 7.8 
990-995 324 UNAVAILABlE 3.8 1.6 - 5.7 176 138-214 7.2 2.0 -12.6 
995-1000 033 UNAVAILABLE 5.4 3.3 - 7.6 183 146-210 6.4 3.4 -12.3 

Average 137 2.4 172 2.3 

~ ........ 

REGRADED UNCL.ASfifFt&O-· JOO, OfiG _,.._,; .... ·:-
.. ·.: ._.·. 

I 

;;;' 
OQ 
<D 

-1 
t\) 



Page 73 

TABLE 36: Cloud Cover, Temperature, and Relative Humidity Data for Trial 
E-2, Bio 531 (UNCLASSIFIED) 

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY 
TIME (10ths of sky (oF) (1,) 

oovered.) Ground 0.5 Meter 

North 
Position 

Z-10 3 -4 73.4 9 
Z+5 3 - 72.7 10 
Z+15 3 - 70.2 12 
Z+25 3 - 69.9 14. 
Z+35 3 - 67.1 19 
Z+45 3 - 67.0 18 
Z+55 3 - 67.0 18 
Z+65 3 - 66.7 18 
Z+75 3 - 66.4. 17 
Z+85 3 - 66.2 18 
Z+95 3 - 66.1 17 

Average 68.4 15 

. 
South 

Position 

Z+5 1 - 75.6 13 
Z+l5 1 - 74.3 12 
Z+25 1 - 72.3 14 
Z+35 1 - 69.9 14 
Z+45 1 - 69.8 14 
Z+55 1 - 68.9 13 
Z+65 1 - 72.1 14 
Z+75 1 - 67.0 19 

Average 71.2 14 

·- -
• un8v~S:i.le.b1e 

This information was taken on 3 October 1960 at the indicated 
positions. Function time (Z) was 1725 MST. 
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TABLE 37: Cloud Cover, Temperature, and Relative Humidity Data for Trial 

E- 2, Bio 531, Second Sampling Period (UNCLASSIFIED) 

CWUD COVER TEMPERATURE RELATIVE HUMIDITY 
TIME (lOths of sky (OF) (1.) 

covered) Ground 0.5 Meter 
North 

Position 
Z+785 2 47.2 49.8 29 
Z+795 2 47.6 49,5 30 
Z+805 2 48.8 49.1 35 
Z-+<315 2 48.1 52.0 34 
Z~25 2 49.6 52.8 33 
Z-+835 2 51.2 53.5 32 
Z-+845 2 51.3 55.3 31 
Z-+855 2 50.5 58.0 30 
Z-+865 2 50.9 57.9 31 
Z+875 2 52.7 58.8 30 
Z~85 2 54.1 60.3 27 
Z~95 1 54.2 60.4 28 
Z-!905 1 54.7 60.8 28 
Z+955 1 59.5 71.6 23 
Z+965 1 59.6 72.0 20 
Z+975 1 59.7 71.8 20 
Z+985 0 63.5 72.1 20 
Z-t995 0 66.5 74.9 19 
Average 53.9 60.0 28 

South 
Position 

Z+785 1 !UNAVAILABLE 51.4 29 
Z+795 1 50.9 29 
Z+805 1 

~ 
52.0 28 

Z+815 1 53.0 27 
Z+825 1 57.2 25 
Z+835 1 54.9 25 
Z+845 1 54.1 26 
Z+855 + 52.8 25 
Z+865 l 53.2 27 
Z+875 1 54.3 30 
Z+885 1 56.7 31 
Z+895 1 60.0 29 
Z+905 1 62.2 26 
Z+915 1 62.5 25 
Z+955 ;L 69.9 20 
Z+965 1 

' 
71.0 21 

Z+975 1 71.9 20 
Z+985 1 72.3 20 
Z-t$95 1 UNAVAILABlE 72.0 20 
Average I 59.6 25 

This information was taken on 4 October 1960 at the indicated 
positions. Functibn time (Z) was 1725 MST, 3 October 1960. 
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TABLE 1: SG:.1plii:g Ro:sulta o! Trial B-1 . Bio 53 1 (COl1FID~NTIJ\L) 

I!U::!~R OF BIT>S •3R HOST hT STIPULAT3D TIIS IWT31\VlLS 
SA::?LI!IG TIL~ FOR IIIDICAnD POSrriON NUJ:BER• 

UIIIT Il:T€RVAL 
( !.:in~.:tos) l 2 3 4 5 ~ 7 e 9 1 ~ 11 12 13 H 15 16 

100-toot Red ius 
Individual Cit-clo 0- 5 2 0 a 2 2 2 4 1 1 2 

5-10 2 2 6 l 3 1 6 5 3 3 
10-15 2 0 1 3 0 1 0 2 4 0 
15-20 1 0 0 0 0 0 2 4 3 1 
20-25 0 0 0 0 3 0 0 1 1 0 
25-30 1 0 0 0 0 0 0 1 1 0 

Totals e 2 15 6 a 4 12 14 13 6 

150-Coot Radius 
Ind1.vit.Jual Ciroh 0- 5 0 4 3 1 4 6 0 3 3 6 9 2 0 3 0 

5-10 5 3 2 3 5 5 5 2 2 8 4 1 1 3 3 
10-15 3 0 4 l 4 3 1 2 0 0 0 0 4 1 2 
15 - 20 0 1 1 0 3 3 2 0 1 1 1 1 2 1 1 
20-25 3 2 2 1 2 1 0 0 0 3 0 0 0 1 0 
25-30 1 0 3 0 z 0 0 0 0 0 2 0 0 2 0 

Totals 12 10 15 6 20 18 8 7 6 le 16 4 7 11 6 

250-f'oot Radius 
Indivit.iuol Cirolo 0- 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5-10 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

10-15 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

15-2o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
20-25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

25-30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Totals 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 

100-!oot Rad1WI 
Concentric Circle 0- 5 2 0 0 0 0 0 0 6 2 4 

5 - 10 2 2 2 7 2 0 0 7 3 7 
10-15 2 0 1 0 2 2 2 9 3 8 
15-20 0 0 0 1 3 0 1 6 1 5 
20-25 0 0 0 2 0 0 0 6 2 3 

25 - 30 2 0 0 4 0 0 1 3 0 2 

Totals 8 2 3 l4 7 2 • 37 11 29 

150- Coot Red1us 
Concontr1c Circlo 0- 5 0 0 0 0 0 0 0 1 7 0 2 2 0 0 0 

5-10 0 0 0 0 0 0 0 ·a 12 2 3 5 0 0 0 

10-15 0 0 0 0 0 0 0 0 13 3 1 1 0 1 0 

15-20 0 0 0 0 0 0 0 0 6 0 1 3 0 0 0 

20- 25 0 0 0 0 0 0 0 0 • 4 0 5 1 0 0 

25-30 0 0 0 0 0 0 0 0 3 0 0 4 0 0 0 

Totals 0 0 0 0 0 0 0 1 45 9 7 20 1 1 0 

250-foot l'adius 
Concentric Circlo 0- 5 0 0 0 0 0 0 0 0 0 0 0 0 0 .o 0 3 

5-10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 

10-15 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 2 

15 - 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 

20-25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 

25-30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 l 

Totals 0 0 0 0 0 0 0 0 0 0 0 0 0 1 19 8 

. Po:Jltions art:! number:Jd oons oc utivolY in t he c1oc 1..""'11'i se diroCtion !li.th Position Nucu"lor 1 :,oin.g 

• •Hot eppli.ceble. 

17 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 

0 

18 1 9 20 21 

0 0 0 0 
0 3 0 1 
0 0 0 1 
0 0 0 0 
0 1 0 0 
0 0 0 0 

0 4 0 2 

0 1 0 0 
0 0 0 0 
0 1 0 0 
0 0 1 0 
0 0 0 0 
0 0 0 0 

0 2 l 0 

.... _ .. _ .... _. _____ ..... 

22 23 24 25 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 l 

0 0 0 l 

R>1ativo hlllllidity: 19.5t 
Temperature a 1. 2 co\ora: 90 . 6•1' 
Averaso oind speo-:1: 6.6 mph 

lVERAG~ Ntnma:R ST.UIDlRD MUIIBKR 
OF BrrES PSR HOST DEVIATIOII OF 
FOR INOICAT&D Tnlil or • VECTORS 

ntl'~AL (S•) REI.iU.Sii:D 

2.40 2.22 
3.20 1.87 
1.30 1.42 
1.10 1.45 
0.50 0.97 
0.30 0 . 48 

8.80 4 . 46 1000 

2.93 2.63 
3 . 47 1.88 
1.67 1 .59 
1.20 0.94 
1.00 1.13 
0 . 67 1.05 

10 . 93 3.30 1000 

o.oo 0 . 00 
0.20 0.64 
0 . 08 0 . 31 
o.oo o.oo 
0.04 0 . 20 
o.oo 0.00 

0.32 0.95 1000 

1.40 2 . 12 
3.20 2.78 
2.90 3.l.l 
1.70 2.21 
1.30 2 . 00 
1.20 1 . 48 

11 . 70 10 . 71 3000 

0 . 80 0.72 
1.47 3.27 
1.27 3 . 35 
0 . 67 1.68 
0 .93 1.79 
0.47 1.26 

5.60 12.21 II/A•• 

0.16 0 . 62 
0 . 24 1.20 
0.24 0 . 60 
0 . 32 1.41 
0.16 0.55 
0.16 0.47 

1.28 4..04 H/A 

_':·~ '~; ~- J~ . .. ":···· ·- .... ,.~.,.- .. ·-· ... -.. :~·-:,·.~ ; .... :· ···· ... . ~ 
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TABlE 2 : Sar.pling Rssult.a or Trial B-2 . Blo 531 (COHFID~rTIAls) 

IIUI!B!:R OF BIT&S Pl:R HOST AT STIPUI.AT!i:D TIIIK I:Nn:RVA~ 
SlllPLD«l TIB FOR INDICATED POSITION llllllB&R• 

UNIT INr3RVAL 
(lunu'\..,s) 1 2 3 4 5 6 7 8 9 10 ll 12 13 114 [ 15 II6 1 18 19 ) 20 J 21 

100 -toot Radius 
Individual Circle 0- 5 19 3 30 25 27 33 20 15 16 21 

5-10 68 7 26 35 46 51 35 22 l4 32 
10-15 35 36 39 68 59 75 30 36 55 25 
15-20 52 40 65 76 78 71 50 66 85 23 
20-25 • 5 46 62 97 90 93 65 97 67 21 
25-30 52 •• 95 8 7 61 38 44 .a 55 a3 

l'ot a lll 271 175 317 388 361 367 250 276 292 155 

150~toot Radi• 
ind1vid.UIIl Circle 0 - 5 0 0 7 13 • ~ 5 1 2 27 12 7 12 5 7 J 

5 -10 0 1 8 a 8 10 10 10 59 2J 6 20 ll 4 • 
10-15 0 5 • 15 5 12 1 15 .. 49 4 8 7 6 4 
15-20 0 3 2 12 3 8 2 9 47 61 10 17 6 4 J 
20-25 0 1 2 10 9 1 0 10 39 68 7 5 5 5 2 
25-30 0 0 1 9 1 6 6 8 64 42 10 9 9 3 1 

To\eU: 0 10 20 73 30 •a 24 &• 280 255 .. 7l • 3 29 17 

250 ~ toot Radiua 
Individ ual Clrol • 0- 5 20 10 5 5 10 30 12 11 • 8 12 0 0 2 J 0 12 0 0 0 5 

5-10 30 20 12 • 18 25 27 1 7 l4 6 8 3 0 10 18 2 3 1 11 0 10 

10-15 15 8 23 6 20 29 29 22 12 10 4 5 2 7 23 6 2 1 15 1 8 

1 5 - 20 25 12 10 10 18 36 21 18 l4 6 10 • ). 5 12 10 0 0 4 0 5 

20- 25 10 5 8 8 12 38 35 23 8 3 0 3 3 8 13 15 1 6 4 0 4 

25-30 20 7 9 15 14 34 25 20 4 0 0 2 3 6 18 17 0 0 16 0 4 

To tala 120 62 67 48 92 192 U9 111 56 33 34 17 9 38 87 50 18 8 50 1 36 

10o ~root Radius 
Conoontr1o Cirol• 0- 5 60 50 25 22 0 35 70 17 10 9 

5-10 40 50 30 18 0 24 90 31 5 8 
10 -15 20 50 22 10 0 22 40 46 10 11 

15-20 20 ~0 20 20 0 32 5 4 .a 10 14 
20- 25 20 40 20 21 0 43 30 36 10 12 

25-30 20 35 24 33 0 31 60 25 10 4 

Totela 180 275 141 124 0. 187 344 195 55 58 

150~foot Aad1ua 
Concentr ic Circle 0- 5 1 1 2 22 25 25 50 21 12 2 6 3 6 3 2 

5-10 2 6 3 16 20 21 41 25 10 1 21 26 5 12 6 

10 -15 2 9 5 18 33 8 30 23 ~8 1 18 29 5 9 ll 

15-20 2 24 9 12 20 4 2 4 19 17 1 13 20 4 24 u 
20-25 2 n 7 30 21 5 15 16 18 1 12 21 5 9 9 

25-30 2 25 4 22 27 3 20 20 20 0 9 17 5 12 5 

To tab 11 99 30 120 146 66 180 124 95 6 79 116 30 69 47 

250-too• Radlwo 0 0 0 
Concontrl o Ci rcle 0- 5 0 0 0 0 7 1 5 2 12 17 18 5 2 0 0 0 0 0 

5-10 2 0 2 6 10 15 10 9 20 13 22 ll 2 0 0 0 0 0 0 0 0 

10-15 1 1 5 8 23 9 9 10 22. 19 15 14 5 6 0 0 0 0 9 1 2 

15-20 1 0 3 5 8 1 8 6 8 26 16 7 1 3 10 1 1 0 0 13 2 0 

20-25 3 1 2 6 22 0 3 J 11 18 11 9 11 J 2 1 0 0 ll 2 0 

25-30 6 0 6 l4 39 3 8 1 6 10 8 7 18 J .. 0 0 9 9 3 1 

'roteh 13 2 18 39 109 29 46 31 79 103 90 53 51 22 7 2 0 9 42 8 J 

-
Positions a re nUIIIbered eou•cutivel:i -Int.M -Clookwiae dl ro otlon wltb po1it i on number being 

• • Not. appl1oe bl e . 

-a ...... .. +aA a + +-""''" nn~h . . 

J 22 23 J 24 r 2s 

2 8 2 0 
3 10 • 5 
1 8 5 10 
l 7 4 28 
2 6 6 24 
2 7 7 21 

ll 46 ,28 88 

1 0 0 0 
2 0 0 0 
1 1 5 3 
1 2 5 ' 0 2 3 6 
1 0 6 17 

6 5 19 30 

• 

Relative huml ditr : ~ 
Tempen'\ure at 2 meters: '70.~ ·'1 
Avere.p wind speod: 3. 4.5 •ph 

AVI:RAG~ NUIIBiR ST.\NOAJ\D NUIIBKII 
Of BITIS PBR HOST DIVUTION OF 
P'OR INDICATJ:D TDii: OF r vm::roRS· 

~AL (Sx ) RKL&UKD 

20 . 90 8.61 
34 . 20 111.77 
45 . 80 17 . 13 
60 . 60 19 . 20 
68.30 25.94 
54.80 20.90 

285.20 77.95 1000 

7. 93 6 . 72 
12.53 14.31 
11.93 14.74 
12.07 17. 65 
11.33 18.29 
11.27 1 7.82 

67.07 84.10 1000 

6 . 44 7.23 
10." 8 . 70 
10 . 88 8.78 
10.40 9 . 44 

9.80 10.13 
1o .o• 9.30 

58 . 04 46.94 1000 

29.80 23.39 
29 . 60 26 .43 
23.10 1 6 . 89 
26.00 17 .56 
23 . 20 13.93 
24 .20 17.43 

155 . 90 104.32 3000 

12.07 13 . 98 
14.33 11 . 32 
14.60 10.47 
13.80 8.23 
13.67 9 . 82 
12.73 9.25 

81.20 50 . 99 H/J.•• 

2.92 5.37 
4 . 96 6.82 
6 . 76 7 .04 
5 . 6. 6 . 26 
5.20 5.89 
7.16 8.36 

34.64 3 2 .48 N/J. 
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TABlE 3 : Saq::Hn:: Results o! Trh 1 3-3 . 8' c 531 (COt.rFID~N'I'IAL) 

Ro1et1vo humidity: 2:yf. 
Ta~:~po raturo et 2 coo tars: 7o•r 
Avere ga "ind spood: 3 mph 

SA:.IPUUG TI ~ :> 

UNIT It:J.•::.:R'.ffi.I, 
( J.:lr.utos) 1 2 

l O~ · !"oo~ Ro ·lius 0- 5 l 5 
Indivi•j '.lal Circl.:t 5-10 3 2 

10-15 3 1 
1o-20 2 0 
20 -25 1 1 
25-30 0 0 

Totals !0 9 

150·root Ra dius 
I r.divlriual C1rc l.l 0 - 5 0 0 

5-10 2 2 
10-15 2 0 
15-20 1 2 
20-25 2 0 
25-30 1 1 

Totals 6 5 

250-Coot Radius 
Individual Circlo 0 - 5 1 1 

5-10 • 2 
10-15 3 5 
15-20 3 • 
20- 25 2 1 
25-30 3 1 

Totela 16 l4 

100-toot Radius 
ConCont.ric Ci rcle 0- 5 18 2 

5-10 16 1 
10-15 17 1 
15-20 14 0 
20-25 6 0 
25-30 7 0 

Total• 78 4 

lOQ.:f'oot Ra.Hus 
Co 1contr ie Cir-c lo 0- 5 1 0 

5-10 3 1 
10-15 2 0 
15-20 2 0 
20-25 3 1 
25 -30 2 0 

To taU 13 2 

250-Coot Radius 
Con.::ontric Cirolo 0 - 5 0 2 

5-10 2 3 
10-15 0 3 
15 - 20 0 ' 20-25 0 ~ 

25 - 30 0 ' 
TotalS 2 21 

. Positio::.s or(') nuc:-.borct :! conso :~utivol:r 

.. Not applioobl". 

~-.:~,.::~-::-;;-:--""'··· "--_ · j~ 

IAA:TIR OF BIT:lS P~R HOST AT STIPULA':'3D TJ:.:t Iltr~RV US .AVE.RAGE Nuuai:R STANDAIIO N\lliBBR 
FOR !NOICAT~D i'OS ITIGN NUI.:BZR• OF BIT!!S P&R HOST DEVIATION or 

FOR INDICATB:D Til;&: OF x VECTORS 
3 4 5 6 7 a 9 10 11 12 13 H 15 16 17 16 1~ 20 21 22 23 24 25 :urr~~VAL {Sz) !Ui:~l;ll 

0 • 0 4 1 1 0 2 1.60 1.67 
5 5 J 6 2 4 1 4 3.50 1.56 
2 2 1 3 0 1 2 3 1.80 1.03 
2 2 0 • 0 2 0 5 1. 70 1.77 
0 0 0 2 1 0 0 0 0.50 0.22 
0 0 0 3 1 1 0 0 0.50 0.97 

9 13 4 22 5 9 3 14. 9.,80 5 . 59 250 

0 0 0 0 0 0 0 3 0 0 0 0 0 0.20 0.77 
0 6 0 2 1 3 0 4 0 1 0 0 0 1.40 1.60 
0 3 0 1 0 2 0 1 0 0 0 0 0 0.60 0.99 
0 4 0 1 0 1 0 0 1 0 0 1 0 0,73 1.10 
1 0 0 0 0 2 0 0 0 0 0 1 0 o.•o 0.74 
0 0 0 1 0 1 0 0 0 0 1 2 0 0 .47 0.64 

1 13 0 5 1 9 0 6 1 1 1 4 0 3 . 80 4.07 250 

1 2 0 0 3 0 0 0 0 0 0 4 1 1 0 0 0 0 0 1 0 2 2 0,76 1.09 
6 5 8 0 1 1 0 J 0 0 0 2 2 0 3 1 0 0 0 2 0 4 1 1. 80 2.18 
2 4 7 1 2 7 2 2 0 0 0 0 1 1 1 1 0 0 0 2 0 3 0 1.76 2.09 
1 1 2 0 1 2 1 1 0 0 0 0 0 2 1 1 0 0 0 3 0 • 0 1.08 1.29 
0 3 3 0 1 2 0 0 0 0 0 0 2 1 0 0 0 0 0 2 0 1 0 0.72 1.02 
0 4 3 0 0 0 0 1 0 0 0 0 0 0 1 · 0 0 c 0 1 0 1 0 0.60 1.12 

10 19 23 1 6 12 3 7 0 0 0 6 6 5 6 3 0 0 0 ll 0 15 3 6.72 6.69 250 

6 9 10 5 10 2 6 0 6.80 5.25 
1 14 ll 7 16 4 5 0 7,70 6.63 
2 7 10 4 ll 6 6 0 6,40 5.19 
0 6 9 5 6 5 3 0 4 . 80 4.44 

4 1 • J 1 3 2 0 2 .40 1.96 
0 2 5 3 1 l 3 0 2 .20 2.35 

13 39 49 27 47 21 25 0 30.30 23.60 750 

0 3 1 3 8 10 3 ll 0 0 3 0 4 3.13 3.70 

0 ' J 1 • l 2 3 3 2 4 0 ~ 2 .40 1.55 
0 1 2 1' 3 2 0 0 2 1 2 0 3 1.27 1.10 

0 0 1 1 3 0 0 0 ' 2 c 4 1 1.20 1.47 

0 0 0 0 0 0 0 0 l 1 0 2 3 0.73 1.10 

0 0 0 0 0 0 0 1 0 0 0 1 2 0.40 0.74 

0 6 7 6 18 13 5 15 1 0 6 ) 7 18 9.13 5 . 37 N/ A •• 

1 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 . 40 0.64 

0 0 0 1 1 2 1 0 2 1 2 2 3 0 0 0 1 0 1 3 2 4 2 1,32 1.16 

0 0 2 3 0 1 0 0 5 1 l 0 2 0 1 1 0 0 2 2 0 1 1 1.04 1.27 

0 0 1 2 0 0 0 0 • 0 0 1 l 0 0 1 0 0 2 1 4 0 2 0.92 1.35 

1 0 0 1 l 0 0 0 3 0 0 2 2 0 0 0 0 1 1 2 2 4 2 .1.08 1 . 36 

0 0 0 0 0 0 0 0 0 1 0 2 1 0 0 0 0 3 0 0 0 0 3 0 .5 6 1 . 16 

2 0 3 7 2 5 1 0 14 3 3 7 9 0 1 2 1 ~ 7 9 ~ 10 11 5.32 5.11 N/A 

+- • .._ ... _, ... .. "-t ..... .11 .... ...... ~ ........ ~+_ h Pn•'+.inn tlun i•n ,.. 1 h" ·t n"' ln r: 11 tod n t truo north. 

·· UNCI ;111TMIJ. . · -~-~--.::~:~~· 
- .. ...,. -··· ' . . - ! ' . ~>: :' ... ''4·; .·-.. -

:r 
~ 

CD 

~ 
co 



.. __.... 
TABLI 4: S.mpling lluu1to of Trlol C-1, Bio ~31 (CONTIDEmiAL) 

SAII~NJ Dl~~~S: Tll.l&: NUlliii!R Or BITES PI:R HOST AT STIPULATED Tile !NUI\YA'-" 

lHr&RVAL FOR INDICATED POSITION N1.1UIIB:R 
.l\IWSI (W!nutu) l 2 3 4 5 e 7 8 9 10 ll 12 13 14 15 116 

~~;~\ 
,_, 20 0- 5 0 2 l 0 

5-10 0 4 1 l 
10-15 3 · l 0 l 
15-20 0 0 0 2 
20-25 0 0 0 1 
25-30 l 0 1 2 

Totals ' 7 3 7 

A- 16 20 0- 5 7 5 5 l 0 0 0 0 2 0 0 0 1 0 1 0 
5-10 2 8 2 1 3 0 0 0 1 0 0 0 0 0 1 0 

10-15. 0 2 1 0 0 0 0 0 0 0 0 0 0 0 1 0 
15-20 1 3 0 0 0 0 0 0 0 2 0 0 0 l 0 0 
20-25 0 6 0 0 0 0 0 0 1 1 l 0 0 0 0 0 
2&-30 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Totala 10 25 8 2 3 0 0 0 4 3 1 0 l 1 3 0 

B-4 20 0- 5 3 5 2 2 
5-10 6 6 3 1 

10-15 7 6 6 1 
15 - 20 4 4 4 2 
20-25 2 6 2 2 
25-30 2 3 l 2 

7'o t ala 24 30 18 10 

B-16 20 0- 5 6 2 1 2 4 2 5 2 4 15 l 0 2 2 2 2 
5-10 8 1 2 1 3 2 6 8 6 7 0 0 3 1 1 0 

10- 15 6 1 1 1 2 3 4 5 3 4 1 7 4 1 0 0 
15-20 2 5 2 2 1 0 7 4 1 5 2 6 2 1 2 0 
20- 25 2 2 0 3 0 0 5 3 ' 1 0 ' 1 0 2 0 
25-30 1 0 0 0 1 0 7 ' 2 3 1 5 0 0 0 0 

Totala 25 ll 6 9 ll 7 34 26 20 35 5 22 12 5 7 2 

C- 4 20 0 - 5 0 0 1 0 
5-10 0 0 0 0 

10-15 0 0 1 0 
15-20 0 0 1 0 
20-25 0 0 0 0 
25-30 0 0 0 0 

Tot ale 0 0 3 0 

C-16 20 0- 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5 - 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

10 -15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

15-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

20-25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

25- 30 0 0 0 0 0 0 0 0 0 o · 0 0 0 0 0 0 

Totlla 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0-4 20 0- 5 25 19 12 1 
5-10 23 15 9 2 

10-15 21 7 & 1 
15- 20 9 2 1 0 
20- 25 • 0 0 1 
25-30 1 0 0 0 

Totell 83 43 27 5 

D-16 20 0 - ~ ~ 12 4 13 1~ ~ 1 2 2 6 20 3 0 3 5 0 

5-10 2 • 6 18 11 ' 6 3 3 9 15 2 0 5 9 0 

10-1~ 6 1 2 8 3 0 3 2 7 7 6 3 ~ e 6 0 

15-20 1 6 0 3 0 0 10 4 0 9 6 1 0 4 ' 0 

20 - 25 0 0 l 3 0 0 20 0 3 10 3 0 7 3 • 0 

25-30 0 0 3 1 0 0 2& 0 5 5 ' 0 4 2 2 0 

Totals 14 22 16 46 27 9 64 ll 20 46 54 9 16 25 30 0 
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Ro1atlve hua>idit7 : 1~ 
T•mpeNture It 2 meten: es.l•r 
lvar&&l w1nd 1paod: 7 .l mph 

A VII:IWIE li\IIIB&R STAHDlRD IIUI.'WI or 
or liTiS PIR HOST DEVIATION Vi1CTOR3 
FOR INOICATZD TII!II: OFx !IJ:LUSZ:D 
um:RVAL ('r) (Sx) 

0.75 0.96 
1.50 1.73 
1 . 25 1.26 
0 . 50 1.00 
0 . 25 0,50 
1.00 0 . 82 

5,25 2,06 40 

1.38 2 . 25 
1 . 13 . 2 . 06 
0.25 0.58 
0,44 0 , 89 
0 . 56 1 . 50 
0,06 0.25 

3,81 6,36 160 

3.00 l.U 
4,00 2.45 
5.00 2.71 
3 . so 1.00 
3 .00 2. 00 
2.00 0,82 

20 . 50 B. S. 400 

3.25 3,49 
3 . 06 2.93 
2,69 2 . 15 
2.63 2.13 
1.69 1.70 
1.50 2.16 

14 . 81 10.68 1600 

0.25 0 . 50 
0.00 o.oo 
0.25 0,50 
0.25 o . so 
0.00 o . oo 
o . oo o . oo 

0.75 1.50 40 

o .oo 0.00 
0 .00 0.00 
o.oo 0.00 
0 . 00 0 . 00 
o.oo o . oo 
o . oo o.oo 

0 . 00 o.oo 160 

14,25 10 . 31 
12 . 25 8 . 92 

8 . 50 8 . 70 
3.00 4,08 
1.25 1,89 
0,25 0.50 

39 , 50 32.92 400 

5 . 88 5 . 66 
6.00 ~.16 

4.19 2.76 
2,94 ~.29 

3;38 5 , 29 
3 . 19 6.12 

25 , 56 18.11 1600 

I 
I 

·. _; 
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TU!E ~: Soa>pl1na Ruulto of Trial C- 2, B1o ~31 (COIO'IOB:NTIAL) 

DIUANCI NIAIUR or Brru- f'gl HOST AT STIPULATED TlliJ Illl'll\VilF 
SAIIPLIOO JROU TIIIII fOR ' INDICATIID POSITION NUUBER 

UNIT RliiUi.\81 INrltliVAL 

(;~~ (llinutu) l a - ~ 

' ~ 6 7 8 9 10 11 12 1.3 H l5 

A-4 20 0- ~ 0 0 0 0 
5-10 0 1 1 0 
10-1~ 0 0 2 0 
15-20 0 0 0 0 
20- 25 0 1 0 0 
25-30 0 0 0 0 

Total• 0 2 3 0 

A-16 20 0- 5 0 1 0 0 1 0 0 0 0 1 0 0 l 0 0 
6-10 0 1 0 0 1 0 0 0 0 0 1 0 1 0 1 

10-15 0 0 0 1 0 1 0 0 1 0. 1 0 1 0 0 
!5-20 0 1 1 3 0 0 0 0 0 0 0 0 2 0 1 
20-25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
25-30 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 

To tall 0 3 1 4 2 1 0 1 1 1 3 0 5 0 4 

B-4 20 0- 5 0 1 0 0 
5- 10 0 2 2 25 

10- 15 2 0 4 23 
15-20 3 1 5 18 
20-25 1 0 3 19 
25-30 ' 0 1 17 

To tall 10 4 15 102 

8-16 20 0- 5 4 0 0 0 7 3 3 1 2 0 0 1 5 l 3 

5-10 3 0 0 0 4 1 1 0 6 0 1 1 3 0 0 

10-15 6 0 0 0 1 2 1 1 ' 6 0 0 2 3 3 l 

15-20 6 1 0 0 3 ' 0 1 10 0 0 0 6 0 2 

20- 25 0 1 1 0 3 1 0 0 7 0 1 0 4 0 0 

'25 - 30 0 1 0 0 0 5 0 1 6 0 1 0 1 0 0 

Tot&11 18 3 1 0 18 16 5 4 37 0 3 ' 22 ' 6 

C-4 100 0" 5 0 0 0 0 
5-10 0 0 0 0 

10-15 0 0 0 0 
15-20 0 1 0 0 
20- 25 2 1 1 0 
25-30 0 1 3 0 

Totalo 2 3 4 0 

C-16 100 0- 5 0 3 1 0 1 0 1 1 0 0 0 0 0 0 0 

5-10 1 3 0 0 0 0 2 0 0 0 o· 0 0 0 0 

10- 15 1 2 2 0 2 0 2 0 0 0 0 0 0 0 0 

15-20 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 

20-25 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

2~-~0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Totals 2 9 5 1 3 0 5 1 0 0 0 0 0 0 0 

100 0- 5 9 7 6 0 D-4 
5-10 5 6 9 2 

10-15 6 5 ' 3 
15-20 2 5 8 2 
2a-25 6 6 7 3 
25-30 3 4 5 4 

To tela 31 ~3 3~ u 

0- 5 4 3 1 0 6 0 0 3 0 3 0 2 4 3 0 
D- 16 100 

5-10 19 2 0 0 4 1 0 0 7 1 0 ·12 6 1 0 

10-15 5 1 0 2 1 1 0 0 2 0 0 4 l 2 0 

8 2 0 1 6 0 1 1 0 2 0 4 5 2 0 
15-20 
20-2~ 17 4 0 2 2 16 2 1 8 5 1 8 8 4 0 

2 5 0 0 3 6 0 l 0 0 0 2 2 1 0 
25-30 

To tau 55 17 1 5 22 24 3 6 17 11 1 32 26 13 0 

: • - ~~-. 

.. ... , .. 

16 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
l 
0 

1 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
2 
0 
0 

2 

Relative hwoidit7: 3l . S't 
Ttmpere.tun at 2 meun: 70.~'F 
Aver<~ go wind opeod: 7.3 a>ph 

AVIIWll NUliBIII STANDARD NUIIBER 
or BITIS PIR HOST DI:VU'l'ION or 
FOR INDICATJ:C TIIIII 01 X VJICTO!IS 
INTEIIVAL (Y) (Sx) IIB:I.US&D 

0 . 00 o.oo 
o.~o 0.58 
0.50 1.00 
0.00 o.oo 
0.26 0,50 
0.00 o.oo 

1.26 1.50 40 

0.26 0.45 
0.31 0.48 
0.31 0.48 
0.50 0 . 89 
0.06 0.25 
0 . 12 0.34 

1.56 1.68 160 

0.25 0.50 
7 .26 11.87 
7.25 10.63 
6.75 7,68 
5 . 75 8.92 
5,50 7 .85 

32.75 4G.ao 400 

1.88 2.13 
1.25 1 .81 
1.62 1 . 99 
2.00 2.92 
1.19 1.94 
0,94 1.84 

8.88 10.41 1600 

o.oo o.oo 
0.00 o.oo 
0.00 o.oo 
0.25 0.60 
1 ,00 0.82 
1.00 1.41 

2 ,25 1.71 40 

o.u 0.81 
0.38 0.88 
0.56 0,89 
0.19 o.•o 
0.06 0,25 
o.oo o.oo 

1.62 2.8~ 160 

5.50 3 .87 
5.50 2.89 
4.50 1.29 
4 . 25 2.87 
5 . 50 1 , 73 
4.00 0 . 82 

29 . 25 10.72 400 

1.81 1.94 
3 . 31 5.40 
1.1~ 1.51 
2.12 2.42 
4 . 88 5.34 
1.38 1.89 

14 . 69 14.78 1600 



· ·· - ~· ... ................. .___.... 

TABU: 6: S&:119Hn3 l\oau1ta of Tr l a 1 C - ~ , Blo ~U (CONFIDiNTIAL) 

DISTANCE NWBEII or BIT&S PER HOST AT 3TIPU!.\Til0 TI IIII: I HriCIIVA!.a 
SAL:PLING r11ou TI!Ail F~R I NDICATl:O POSITIOII NU.tABll:ll 

UNIT Rl:LZAS!l INl'i:RVAL 

i~~) (111nutu) 1 ~ • • ~ 6 8 9 10 I ll !12 I n ,u rrr 

A-4 40 0- 5 1 0 1 4 
~-10 2 0 2 2 

10-15 1 0 1 1 
15-20 2 0 0 0 
20-25 0 0 0 0 
25-30 0 0 0 0 

To t a la 6 0 4 7 

A-lG 40 0- 5 ~ 2 2 5 1 1 0 0 0 0 0 0 0 0 0 

5-10 2 0 4 ~ 1 0 0 ~ 0 0 0 1 0 0 0 
10-15 4 1 1 4 0 0 0 • 1 0 p 2 0 0 1 
15- 20 1 3 2 6 2 0 0 0 0 1 0 0 0 0 0 
20-2~ 0 0 3 0 1 0 0 1 0 0 0 1 0 0 0 
2~ -30 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 

Total.s 10 6 12 20 5 1 1 8 l 2 0 • 1 0 1 

8-4 40 0- 5 4 21 • 14 
~-1C 7 12 4 lZ 

10-15 ~ 10 2 15 
15-20 3 6 3 7 
20-2~ 8 9 ~ 6 
25 - 30 2 16 ~ 3 

Totals 29 74 20 ~7 

B-15 40 0 - ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5-10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

10- 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

15-20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

20-25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2~-~0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Totals 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

C- 4 200 0 - 5 0 0 0 0 
~-10 0 0 0 0 

10-15 0 0 0 0 
15-20 0 0 0 0 
20-25 0 0 0 0 
2~-~0 0 0 0 0 

Totell 0 0 0 0 

C- 16 200 0- ~ 0 1 1 0 1 0 0 2 0 0 0 0 0 0 1 

5 - 10 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

10 - 15 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

15 - 20 0 1 0 1 0 2 0 0 0 0 0 0 0 0 0 

20-25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

>.5- ~0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tota l s 0 2 2 2 1 2 0 2 0 0 0 0 0 0 1 

0-4 200 0- ~ 3 2 0 6 
5-10 2 10 10 6 

10-15 2 12 7 ll 
1~-20 0 3 6 4 
20-2~ 2 • 17 3 
25-30 2 0 2 3 

Totals 11 30 42 32 

0- 16 200 0 - 5 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5- 10 ~ 0 2 0 0 0 0 0 0 0 0 0 3 1 3 

10- 1~ ~ 1 2 0 2 0 0 1 0 2 0 0 3 1 8 

15- 20 2 4 0 1 1 0 3 4 1 2 2 2 2 l 6 

20 -2~ 0 l 3 2 0 0 2 6 1 1 0 0 2 0 5 

25-30 l l l 4 0 0 2 3 1 1 0 0 l 0 ~ 

To tala 10 7 e 7 3 0 7 14 3 6 2 2 ll 3 27 

!Miili:RING OIAGRAll 

~ . 

liT 

0 
0 
2 
0 
0 
0 

2 

0 
0 
0 
0 
0 
0 

0 

0 
1 
0 
0 
0 
0 

1 

0 
2 
2 
2 
0 
3 

g 
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llo1atlve hum1Htr: 2IJ'I. 
Temport.tur3 at 2 oators 53 . 7•r · 
Avort.&3 . wind ayoaa: 7 . 5 mph 

AV~ll: NUI.IBilR STANDARD NWBSI\ 
OF BITES Pill HOST DEVIATI ON or 
r Oll I NDI CATED Ti llE or x Vl:CTORS 
l l!rll'.V 1L {1 ) (Sl) llil\LASO:O 

1.~o 1.73 
1 . 50 1.00 
0 .7~ o . ~o 

0 , 50 1.00 
o.oo o.oo 
o.oo 0 . 00 

4 . 25 3 . 09 40 

0,88 1.4~ 

1 . 00 1 . 63 
1.25 1;5~ 

0.94 1.65 
0 , 38 0 , 81 
0,19 0 . 40 

4.62 5.~1 160 

10 . ~0 8 . 58 
8 . 75 3 . 9~ 

8 , 00 5,76 
4 . 75 2,06 
7 . 00 1.82 
6 . 00 6 . 68 

45.00 24.94 400 

o . oo o . oo 
o . oo o.oo 
o.oo o.oo 
0.00 o.oo 
o.oo o .oo 
0 .00 o .oo 

o.oo 0 . 00 1600 

0 . 00 o.oo 
o ,oo o.oo 
o.oo o.oo 
0.00 o.oo 
0.00 :; . C'':' 
o . oo o.oo 

o . oo o .oo 40 

0.~8 0. 62 
0 . 12 O. H 
0 . 06 0.2& 
0,25 0.~8 
0 , 00 o.oo 
0.00 o.oo 

o.e1 0.01 i60 

2.~0 2.08 
7 .00 ~ .8~ 

8.00 4.5~ 

3.25 a . ~a 
6.25 7.18 
1. 7~ 1.26 

28 . 7~ 12.94 400 

0 . 06 0.25 
0 . 88 1.26 
1.66 2.0~ 

2 .06 1.~7 

l.H 1,86 
1.44 1 . 55 

7.44 6 . 4~ 1600 
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TABIJ: 7: SoCJplioo Jlaau1to ot Trill C-5, Bio 5~1 (CONJ'IDlliNTIAL) 

I>ISTANCS liiJUB&I\ 01 BITES PSR HOST AT STrPUI.lTiilll~ -INTii:!IVAUl 
SAL:Pt..IIQ J'P.O•!. TIIB FOR INDICATIO POSITION NUUBO:R 

UNIT PSIJ:AS!i: INT£RVAL 

f~~\ (l!inutea) l 2 5 6 e • lO ll 12 13 u 15 

A-4 20 0- 5 0 0 0 0 
5-10 0 0 0 0 

10-15 0 0 0 0 
15-20 0 0 0 0 
20-25 0 0 0 0 
25-30 0 0 0 0 

Total I 0 0 0 0 

A-15 20 0- 5 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 
5-10 0 1 0 0 3 0 2 0 1 2 0 0 1 0 1 

10-15 2 3 0 0 1 0 2 0 1 1 1 0 0 0 0 
15-20 2 0 0 0 2 1 1 1 1 0 1 0 2 1 1 
20-25 1 2 • 3 1 0 2 0 1 0 1 0 0 1 0 
25 - 30 4 0 6 2 3 2 1 0 1 0 0 0 3 1 1 

Totelll g 6 10 5 10 3 8 1 7 3 3 0 6 3 3 

8-4 20 0- 5 0 0 0 0 
5-10 0 0 0 l 

10-15 0 1 0 2 
15-20 0 2 0 1 
20-25 0 0 0 1 
25-30 1 2 0 2 

Totals 1 5 0 7 

8-16 20 0- 5 3 5 1 0 0 0 0 1 0 ·3 1 0 0 0 0 

5-10 2 15 0 0 4 4 0 1 1 1 3 0 3 2 2 
10-15 5 16 2 0 2 2 0 1 8 5 4 0 1 1 8 
15-20 0 10 3 0 4 1 0 0 3 4 7 0 1 1 5 
20-25 1 10 4 6 3 3 0 1 2 1 1 0 0 2 6 
25-30 3 37 4 4 2 1 6 2 0 3 3 0 4 4 5 

Totale 14 93 14 10 15 11 6 6 14 17 19 0 9 10 26 

C-4 100 0- 5 0 0 0 0 
5-10 0 0 0 0 

10-15 0 0 0 0 
15-20 0 0 0 0 
20-25 0 0 0 0 
25-30 0 0 0 0 

Total• 0 0 0 0 

C-1G 100 0 - 5 0 0 0 0 0 0 0 2 0 0 0 0 1 0 0 

5-10 0 2 0 0 0 0 0 1 0 0 0 0 0 0 0 
10-15 0 3 0 3 1 0 0 3 1 0 1 0 0 0 0 
15-20 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

20- 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25-30 0 3 0 1 0 0 0 1 0 0 0 0 0 0 0 

Totele 0 8 0 5 1 0 0 7 1 0 1 0 1 0 0 

D- 4 100 0- 5 .2 7 2 1 
5-10 12 10 6 8 

10-15 15 8 e 8 
15-20 8 5 1 4 

20-25 5 4 2 18 
25-30 7 3 1 4 

Total• 49 37 20 43 

D-16 100 0- 5 20 1 0 12 10 0 8 10 0 2 0 6 6 0 2 

5-10 27 6 0 27 17 0 9 15 5 4 5 5 g 0 20 

10-15 24 8 3 31 24 0 18 22 7 3 6 8 14 0 28 

15 - 20 18 10 5 49 27 2 17 40 5 6 2 5 24 0 16 

20- 25 12 1 4 19 21 0 22 35 3 4 3 3 13 0 23 

25 -30 l4 1 6 3 10 0 19 25 4 5 1 9 8 0 26 

To tala 115 27 18 U1 109 2 93 147 24 24 17 36 74 0 115 

NUIIBii:!IIND DIAOIIAII 

16 

4 
2 
2 
0 
0 
0 

8 

2 
6 
1 
8 
9 
2 

28 

0 
0 
0 
0 
1 
0 

1 

5 
7 
6 
8 
4 
5 

35 

.' .. · 

Jlalativo humid tty: 231. 
Tezpereture at. 2 metera: S4.7•r 
Avenge •1nd ipeed: 4.2 11ph 

AVSR.WI: NWIWI STANO.uw KUKIIi:K 

or BITES PER HOST DIIVIlTION or 
FOR .INDICATICO TillE orx ViCTORS 
INTli:RV .U. (Y) (Sx) R!:IJ:AS!i:D 

0.00 o.oo 
0.00 0.00 
0.00 0.00 
0.00 0.00 
o.oo o.oo 
0 . 00 o.oo 

o.oo 0.00 40 

0.38 1.09 
0.81 0.98 
0.81 0 . 98 
0 ,81 0 .75 
1.00 1.21 
i.50 1.75 

5.31 3.16 150 

0,00 o.oo 
0.25 0 . 50 
0.75 0.96 
0 . 75 0 . 96 
0.25 0 . 50 
1.25 0 .96 

3.25 3.30 400 

1.00 1.50 
2.75 3.69 
3.50 4.24 
2.94 3.19 
3 .06 3 . 15 
5 .oo 8.69 

18.25 21.16 1600 

0.00 0,00 
o.oo o.oo 
o.oo o.oo 
0,00 0 . 00 
0.00 o.oo 
o.oo 0.0<; 

0.00 0.00 40 

0.19 0.54 
0.19 0 . 54 
0.75 1 . 18 
0 . 06 0 . 25 
0.06 0 .25 
0.31 0.79 

1.56 2.63 160 

3.00 2.71 
9 . 00 2 .58 
9. 75 3.50 
4 . 50 2.69 
7.25 . 7.27 
3. 75 2.50 

37.25 12.50 400 

5.13 5.74 
9.75 . 8.90 

12.63 10 . 38 
14.63 14.23 
10 .44 10.60 
8.50 8.41 

61 .06 Sl.H 1600 

( :" 

•:' 



.:i-
TAB!JI 8: Sampl1ns Ruultl ot Trill C-6, Bio 531 (CONriDI:Ill'IAL) 

DUTANCJ: N1liiBiiR or Bl.Till PIIIR HOST AT STIPUUTii:D Till: IN!'IIIVALB 
SA UP LillO JROU TIIIIIi 

IJNlT ll&l.ICASIC Illl'ICRVAL 
_FOR INDICATED POUTIOH NOII!Iml\ 

i~~l 
(llinutu) 

l 2 3 4 & 6 7 8 l ll 12 l l4 l 16 

A-4 eo 0- 5 0 0 0 0 
5-10 0 0 0 0 

10-15 0 0 0 0 
H-20 0 0 0 0 
20-25 0 0 0 0 
25-30 0 0 v 0 

Totab 0 0 0 0 

A-16 20 0- 5 0 0 2 0 0 0 0 0 0 0 0 0 8 0 0 6 
5-10 0 0 2 0 0 0 0 0 0 0 l 0 10 0 0 4 

10- 15 0 2 3 2 0 0 0 3 0 3 1 - 1 ll 0 0 5 

15- 20 0 1 2 0 0 0 0 0 0 2 0 0 4 0 0 3 

20-25 0 1 7 0 0 0 0 0 2 2 0 2 . 2 3 0 l 
25-30 0 0 5 0 2 0 0 0 l l 2 0 2 2 0 0 

Tohl& 0 4 21 2 2 0 0 3 3 8 ' 3 37 5 0 lll 

B-4 20 0- 5 8 10 0 0 
5 - 10 5 9 0 1 

10-15 • 4 2 0 
15-20 3 1 20 10 
20-25 3 4 14 20 
25-30 1 2 7 3 

Total& 

B-16 20 0- 5 9 4 5 5 22 3 3 4 • 6 1 2 8 26 6 8 

5 - 10 ll 3 7 4 29 7 5 3 2 9 3 1 4 18 4 8 

10-15 8 1l 12 15 55 ' 8 7 4 12 2 3 6 19 4 17 

15-20 10 17 10 18 51 8 12 9 9 10 6 4 5 23 8 14 

20-25 12 14 8 3 20 5 10 10 6 7 • 2 1 21 6 10 

25-30 7 0 2 0 0 0 0 20 7 0 4 0 2 6 5 12 

To tala 57 49 44 45 177 27 38 13 32 .. 20 12 26 113 33 69 

C-4 100 0 - 5 0 0 0 0 
5-10 1 2 0 0 

10- 15 1 0 0 0 
15- 20 0 l l l 

. 20-25 1 0 3 2 
25-30 2 3 2 2 

Totel1 5 6 6 5 

C-16 100 0 - 5 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

5-10 l 0 2 0 1 1 0 0 1 0 0 0 1 0 1 3 

10- 15 0 0 2 2 0 1 0 0 0 0 2 3 2 1 0 2 

15-20 0 0 0 3 0 0 0 0 0 0 l l 0 0 0 2 

20-25 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 1 

25-30 0 0 0 0 0 0 0 0 0 1 0 0 2 1 0 3 

To tall 3 0 • 5 1 2 0 0 1 1 3 4 8 3 l 11 

D-4 l OO 0- 5 l 0 0 7 
0-10 3 0 3 0 

10- 15 7 3 2 7 
H-20 2 l 0 3 
20-25 l 0 l 2 
25-30 • 0 0 4 

To tela 18 4 6 28 

D-16 100 0- 5 1 4 5 ~ 0 2 4 21 8 5 5 3 0 3 8 11 

5-10 3 5 6 7 3 0 5 45 10 6 8 2 3 4 9 ~ 

10-15 5 2 6 5 7 4 15 2~ 13 4 1.0 3 8 5 15 1.2 

15-20 2 3 9 6 ll 3 10 21 24 5 12 6 15 5 10 20 

20-25 4 4 2 7 9 4 14 31 12 3 5 4 4 3 4 15 

25-30 6 3 3 5 7 0 l 8 4 4 4 5 0 2 2 10 

To tala 21 21 33 34 37 13 49 150 7l 27 44 23 30 22 48 77 

Page 83 

Rol&t1vo humidltr: 351 
Tompereturo at 2 IO&tors: 66.~·r 
Avorase wind ·~•d: 2 g 11ph 

AVi:IWllll NllliBIIlR STANDARD HUUll/511 
or BITiiS PICR HOST DII:VUTIOH or 
fOR INDICATED TIUI: OJ'x VECI'ORS 
INrmRVAL ("!) (Sx) II&I..&ASED 

o.oo 0.00 
.o.oo o.oo 
0 . 00 o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo c.oo 

o.oo 0 .00 40 

l.OO 2.42 
1.06 2.62 
1.94 2.86 
0.75 1.29 
1.25 1.84 
0.94 1.39 

6.94 10.19 160 

4.50 5,26 
3 . 75 4.11 
2 . 50 1.91 
8.50 8.58 

10.25 8.18 
3,25 2.63 

32.75 7,97 400 

7,25 6.93 
7 . 38 7.13 

11.69 12.64 
13.38 11.22 

8.69 5 . 86 
4 . 06 5 , 55 

52.44 40.60 1600 

o.oo o.oo 
0,75 0,96 
0.25 0.50 
0 . 75 0 , 50 
1.50 1.84 
2.25 0,50 

5.50 0,56 40 

0,19 0.54 
0.69 0 . 87 
0.94 1.06 
0 . 44 0,89 
0.25 0,77 
0.44 0.8~ 

2.94 ~.04o 1.60 

2.00 3.37 
2 . 75 2.06 
4,75 2 . 63 
1.50 1.29 
1.00 0.82 
2.00 2,31 

14.00 11.19 400 

5 . 25 5,13 
7.61 10.30 
8. 75 5.84 

10.13 6 , 79 
7.61 7.40 
4.00 2.80 

43 . 75 33.49 1600 

i 

. ··; ·.·_}t: 

.. ;~"">j; 
' ... ... 

r: 
·' 

'· 
i. 

' i 
.. I~ 



Page 84. 

7JJJ.I 9: k,.pli .. ll .. ulte of Trtal D-1, Bio 631 (COIO'IDaNJ'UL) 

SAIIPLIIO 1M -WiiBR Of II'l'E3 J'U HOST AT STIPIJU.TID 
uxrr Ili1'UVAL Tllm IN!'m!IV1L8 roll INDICATID . 

(lllnutu) !'OSMON NtJII!.EI!O 
2 . 4 ) 6 7 8 9 10 

Row I, Col\mU\ l, 0- 5 2 3 3 2 4 2 10 3 2 ~ 

(litU.-.) 5-10 1 2 0 0 1 1 3 1 1 0 
10-15 l 0 0 1 0 0 1 l 0 2 
15-20 0 2 0 0 0 0 4 0 1 0 
20-25 1 1 0 0 0 0 2 1 0 0 
25-30 0 0 1 0 0 0 0 1 0 1 

Total• 5 8 4 3 5 ~ 20 7 4 5 

Row I, Col won 2, 0- 5 2 2 1 2 1 2 0 0 1 0 
('olalking) 5-10 2 0 2 1 2 l 0 1 0 0 

10-15 0 1 0 0 1 l 0 0 0 0 
15-20 0 1 l 1 0 0 0 1 0 0 
20-25 1 1 0 2 0 0 l 0 0 2 
25 -30 0 0 0 0 0 0 l 0 0 0 

To tab 5 5 4 6 4 4 2 2 1 2 

Ro• I , Column 3, 0- 5 2 0 2 5 2 3 0 0 2 1 
(Sitting-Walking) 5-10 ~ 0 0 3 1 1 1 0 1 0 

10-15 2 0 1 2 0 0 0 0 0 l 
15-20 3 2 0 0 0 0 0 0 0 0 
20-25 3 0 0 0 0 0 0 0 0 0 
25-30 2 0 0 0 0 0 0 0 0 0 

Totab 1 5 2 3 10 3 ' 1 0 3 2 

Row II, Column 1, 0- 5 5 5 4 0 0 l 0 2 0 0 

(Sitting-Walking) 5-10 l 2 2 ' 0 0 1 0 1 0 
10 -15 2 a l 3 0 2 2 0 2 0 

15-20 2 l 0 0 0 0 0 0 0 0 
20-25 3 1 0 0 0 0 0 0 3 0 
25-30 0 0 ·0 0 0 0 0 0 0 0 

To tala 13 ll 7 7 0 3 3 2 6 0 

Row II, Coluam 2 • 0- 5 0 0 2 0 0 0 0 0 0 0 
(Sitting) ,5-10 0 0 0 0 l 0 1 0 0 0 

10-15 0 0 0 0 0 0 1 0 0 1 

15-20 0 0 2 0 0 0 0 0 0 0 

20-25 0 0 0 0 0 0 0 0 0 0 

25- 30 0 0 0 0 0 0 0 1 0 0 

Tot.l.. 0 0 4 0 1 0 2 l 0 l 

Row U, Column 3, 0- 5 3 4 2 l 1 l 2 2 0 l · 

(Wolking) 5-10 0 1. 1 0 0 0 0 1 0 0 

10-15 0 0 0 0 0 0 0 0 0 0 

15-20 0 0 0 0 0 0 0 1 0 0 

20-25 0 0 0 0 0 1 0 0 0 0 

25-30 0 0 0 0 0 0 0 0 0 0 

Total• 3 5 3 1 1. 2 2 4 0 1. 

Rov III, Column l, 0 - 5 3 1. 3 l 1 0 0 1. 1. 0 

(Walking ) 5-10 0 0 1 l 0 2 0 0 0 0 

10-15 0 0 1 0 2 0 0 0 0 0 

15-20 0 0 0 0 0 0 0 0 0 0 

20-25 0 0 0 0 0 0 0 0 0 0 

25-30 0 0 1 0 0 0 0 0 0 0 

To tale 3 1 6 2 3 2 0 1 1 0 

Row III, Column 2, 0- 5 0 2 l 0 0 0 2 0 0 0 

(Sltting-Wall:ing) 5-10 0 3 0 0 0 0 0 0 l 1 

1.0-15 2 0 0 0 0 0 0 0 0 0 

15-20 0 1 0 0 0 0 0 l 0 0 

20-25 0 0 0 0 0 0 0 0 0 0 

25-30 0 0 0 0 0 0 0 0 0 0 

To tala 2 6 1 c 0 0 2 1. l 1. 

Ro.- UI, Col \liM 3, o- 5 0 l 0 0 0 0 • l 1 0 

(Sitting) 6-10 0 1 0 1 0 0 0 0 1 0 

10-15 0 0 0 1 0 0 0 0 0 0 

1.5-20 1 0 0 0 0 0 0 0 0 0 

20-25 0 0 0 0 0 0 0 0 0 0 

25-30 0 0 0 0 0 0 0 0 0 0 

To tala 1 2 0 2 0 0 1 l 2 0 

llola11vo hu.a1d1tr: ~01: 
TemJ"Ntu.rt at 2 mtttra: 75 . 3•1 
Avn•a• w1nd tpetd: 6.2 mph 

A VEIW}m NUIIBEII I ST l!IDAIID NUIIBJ:R OF 
or BITE3 Pill HOST DEVUUON VECTORS 

~~~~~CAi:? TillE 
0~s:1 MWS&O 

3.40 2.u 100 
1.00 l.U 
0. 60 0,70 
0,70 l.H 
0,50 0 , 70 
0,30 0.48 

5 ,50 s.oa 

1 .10 0.87 150 
0,90 0,87 
o.~o o .• a 
0,40 0.62 
0,70 3.82 
0,10 0.32 

3,50 1.64 

1.70 1.57 100 
1.00 1.15 
0 . 60 0.84 
0,50 1.08 
0.30 0 . 95 
0 . 20 0.63 

4.30 4.54 

1.70 2 . 16 100 
1.10 1.28 
1.(0 1.07 
0,30 0.67 
0,70 1,25 
0,00 0 .00 

5 . 20 4 .42 

0,20 0 .53 40 
0.20 0.42 
0.20 0 . 42 
0,20 0.63 
0.00 o.oo 
0,10 0 .32 

0 . 90 1.29 

1.70 1.15 160 
0,30 0.48 
0,00 o.oo 
0,10 0.32 
0.10 0.32 
o.oo 0.00 

2.20 1.55 

1 .1.0 1..1.0 100 
0 . 40 0.71 
0,30 0 .67 
o.oo 0.00 
0,00 0 . 00 
0 . 10 0 . 32 

1 .90 1 , 79 

0.50 0.85 40 

0.50 0,97 
0 .20 0.63 
0.20 0,42 
o.oo o.oo 
o.oo o.oo 

1.40 1.77 

0.40 0 .52 1.00 

0.30 0,,8 
0.1.0 0,32 

0 ~ 10 0,32 
o.oo o.oo 
o.oo o.oo 

0.90 0,88 

oated tr-u• north . 



Ul~ 101 kapliql\eoulto ot Trial D-1 , 11o 531 (CONnDI:Iri'UL) 

l":rri.DO TDG; ll1llllll\ or IIT&S Pll\ HOST .LT STIPUL.LTID 
Dn'IIIVAL 'l'Illl Illl'IIIVAI.a J'OI\ l!IDI CA'I'KD 
(111nutu ) POSl'riON NtJliKR • 

1 2 s 4 ! 6 7 ~ 9 10 

Aow :Z, Colu.D l , 0- ' ' 
, • ' Jl 1 0 ~ 3 5 

(Sit H-.) 5-10 4 2 0 1 1 s 0 1 1 2 
10-15 4 0 0 0 0 0 0 0 0 0 
15-20 2 1 0 1 0 0 0 0 0 0 
20-25 1 0 0 0 0 0 0 0 0 0 
25 - 30 0 0 0 0 0 0 0 0 0 0 

To tala 13 5 4 7 3 4 0 ' 4 7 

R.o. I, ColUIUI 2, 0- 5 0 0 2 0 0 0 0 0 0 0 
( .. U:1ns) 5-10 0 0 0 0 0 0 0 0 0 0 

10- 15 0 0 0 0 0 0 0 0 0 0 
15-20 0 0 0 0 0 0 0 0 0 0 
20- 25 0 0 0 0 0 1 0 0 0 0 
25-30 0 0 0 0 0 0 0 0 0 0 

Tot&ll 0 0 2 0 0 1 0 0 0 0 

RoW' I, Column 3, 0- 5 5 0 3 2 I 6 2 5 2 0 
(!1tt1nc-.. 1kins) 5-10 0 0 0 1 1 1 3 0 0 0 

10-15 0 0 l 2 0 2 2 2 0 0 
15-20 0 0 0 0 0 0 0 0 0 0 
20-25 2 0 0 1 0 1 0 2 1 0 
25-30 0 0 0 0 0 0 0 0 0 0 

Total• 7 0 4 6 2 10 7 9 3 0 

J\o• II, Column 1, 0- 5 0 3 6 4 4 ' 0 1 0 5 
(Si t t 1ng-11aU:1ng) 6-10 0 0 3 5 7 2 0 0 1 ' 10-15 0 0 1 0 6 3 0 0 1 3 

15-20 0 0 0 0 2 0 0 1 0 3 
20-25 0 0 1 0 6 1 0 0 0 4 
25 - 30 0 0 0 0 2 1 0 0 0 1 

To tall 0 3 ll 19 ~6 ll 0 2 2 20 

Row I I , Column .e, 0 - 5 0 1 1 0 3 0 0 1 1 0 
(S1tt1n;) D-10 6 1 7 0 3 3 0 6 0 0 

10-15 0 0 8 0 a 1 1 3 1 0 
15-20 3 5 3 0 l 0 0 0 0 0 
20-25 0 0 0 0 0 s 0 4 0 0 
28 - 30 4 0 0 0 · 1 1 0 0 1 0 

Tot&ll 12 7 19 0 10 ' 1 ' 3 0 

Ro• II, Column 3, o- a 0 0 0 1 0 3 1 1 4 0 

(llaiki-.) 5-IO 1 0 1 0 0 1 0 I 2 5 
10-15 1 0 1 0 0 0 0 0 1 0 
U-20 I 2 1 0 0 0 0 0 1 1 
20- 25 1 1 0 0 0 0 0 0 0 0 
25-30 0 1 0 0 0 0 0 0 0 0 

Tu'\•l• • • 3 .1 0 • 1 2 8 6 

1, 0- D 3 0 0 7 3 1 4 0 0 0 llo• III, Column 
(Wolldns) 5-10 4 0 0 3 • 0 7 0 0 0 

10- 15 1 0 2 3 3 0 0 1 0 1 

15-20 0 0 0 1 l 0 0 0 1 1 

20-2~ 0 0 0 0 2 0 0 0 0 0 

.e~-30 0 0 0 0 0 0 0 0 0 0 

To tala 8 0 2 14 13 1 ll 1 1 2 

3 2 2 6 3 
Rot' III , Column 2 1 0- 5 15 2 2 ~ 2 

5 4 1 2 2 3 5 2 
(S1 t\1ns-W.U:1ng) 5-10 D 1 

I0-15 1 0 0 0 l 1 1 1 2 0 
0 0 0 2 1 2 4 

15 - 20 2 2 0 
0 1 1 2 7 

20-25 1 0 0 0 1 
0 3 1 3 4 

2~-30 2 2 0 0 l 

Tot&11 26 7 7 9 6 6 ll g 20 20 

8 6 
Row III, Co1UIIIn 3, 0- I 4 0 5 19 2 1 3 4 

3 0 6 5 1 0 0 3 3 ' (S1t\1ng) 6'10 i 1 6 2 ' 10- 15 1 0 4 0 0 
0 0 4 0 0 0 1 3 ' 1 

15 - 20 
0 0 3 l 1 0 2 1 2 1 

20 -25 
25 - 30 0 0 2 0 0 0 I 0 0 0 

Tot• U 8 0 2& 26 ' 1 8 17 .19 16 

. Pega. 85 

llolat1 .. llu.ld1tt: 1~ 
Temper.tve at 2 • ten : ,.,.,.,. 
AvoNp • 1nd opood : 3.6 •pb 

lVIIW)IIilliiilif [TT.LIIO.ll\ll :=or C1l IIT&S PSll IIOS'1' DWUTION 

~tCA~TIIII ~.i 
JIIW!JI) 

1,70 1.63 100 
1.50 1.27 
0.40 1.26 
0,40 0.70 
0.10 0 . 32 
o.oo o.oo 

5.10 3.41 

0,.20 0.63 IOO 
0.00 0.00 
o.oo 0.00 
o.oo o.oo 
0 . 10 0,32 
0 . 00 o.oo 

0,30 0,67 

2,60 2 . 12 100 
.0.60 0 . 97 
0 . 90 0 . 99 
o.oo o.oo 
0 . 70 O.a2 
o.oo o.oo 

4 . 80 3 . 55 

4.70 5 . 35 100 
2.20 2.48 
1.40 2.01 
o.~o 1 . 07 
1 . 10 1 . &5 
0 , 40 0 . 70 

10.40 11.71 

0. 70 0 . 95 100 
2.50 2.72 
1 ,60 2.46 
1.20 1.81 
0 , 70 1.49 
0 , 70 1 . 25 

7,40 6 . 47 

1.00 1.41 100 
1.10 1 . 52 
0 , 30 0.4& 
0,60 0 . 70 
0.20 0.42 
0.10 0 . 32 

3.30 0 . 77 

1.80 7.57 100 
1 . 80 2 . 53 
1,10 1.19 
0,40 1.63 
0,20 0 , 63 
o.oo o.oo 

5.30 ~ . 57 

4.30 4.05 100 

3.00 1 . 63 
0 . 70 0.67 
1.30 1.33 
1.30 2.11 
1 . 60 1.43 

12.10 7.18 

5.20 5.39 100 

2 , 50 8.17 
1.90 2 . 08 
1.30 1.70 
1 .10 0.99 
0 .30 0 . 67 

12 . 30 9 . 37 

d1rooUon • 1tb Poo1Uon NUIIlber l be1ns 1oooted et true 
DOrth . 

!-, 
.jlf·,' 
r~ . 
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TABLI 11: Saa~pl1ns Ruulta or Trial D-3, B1o 531 (CONFIDENTIAL) 

SAJa>LllfJ Till! NOIIBI:ll or BlTI:S PEll HUiiT 1:1 •TIPOI.ll'SO 
1llllT llll'SRVAL 

(111nut01) 
TIIS lii!'ZRVU.B JOII IHDICATSD 

l'OSITIOH IIIMI!R• 
1 2 3 • ~ 6 e l 

Row I, Col \&a 1, 0- 5 0 l 7 1 4 2 0 0 0 0 
(Sitting) 5-10 0 1 2 l 2 2 0 0 0 0 

10-15 0 l 0 0 2 0 0 0 0 0 
15-20 0 0 0 0 2 l 0 .0 0 0 
20-25 0 2 2 0 1 0 0 0 0 0 
25-30 0 3 0 0 0 0 0 0 0 0 

Total& 0 8 11 2 ll 5 0 0 0 0 

Row I, Column 2, 0- 5 3 4 3 5 3 2 0 2 1 0 
(Tia1k1ng) B-10 2 0 2 1 1 l 0 l 1 1 

10-15 0 l 0 0 1 l 0 0 0 0 
15-20 1 2 0 0 0 0 0 0 0 0 
20-25 0 0 0 D 0 0 0 0 0 0 
25-30 0 0 0 0 0 0 0 0 0 0 

To tall 6 7 6 6 5 4 0 3 2 l 

Row I, Column 3, 0- 5 2 0 0 3 4 1 1 2 1 3 
(41 tt1DC·llalldfll ~-10 1 3 0 2 2 2 1 0 0 2 

10-1~ 1 0 2 3 3 0 0 l 1 l 
1~-20 0 0 5 l l 0 0 0 0 0 
20-25 1 0 3 ' 0 0 1 0 0 0 
25-30 0 0 1 0 0 0 0 0 0 0 

Toteb 5 3 ll 13 10 3 3 3 2 6 

Row II, Oolultl.n 1, 0- 5 5 4 l 3 7 1 2 2 1 0 
(Si tt1ng-lla1k1ns) 5-10 3 0 0 ' ' l 2 0 0 2 

10-15 2 1 2 1 0 2 1 1 2 0 
15-20 0 0 l 0 0 1 1 0 0 1 
20-25 0 2 1 0 l l 2 0 1 0 
25-30 0 0 0 0 0 2 l 0 0 0 

To tala 10 7 5 8 12 8 9 3 4 3 

Row II, Col\Jmn 2, 0- 5 0 0 2 0 0 2 0 0 1 2 
(Sitting) 5- 10 0 1 2 3 0 1 0 0 0 1 

10-15 0 0 0 0 0 0 0 0 0 0 
15-20 0 0 0 0 0 0 0 0 0 1 
20-25 0 0 0 0 1 0 0 0 0 0 
25-30 0 0 0 0 l 0 0 0 0 0 

To:t&l..8 0 1 • 3 2 3 0 0 1 4 

Row II, ColUlnn 3, 0- 5 0 0 0 0 0 0 0 0 0 0 
(Walklng) 5-10 0 0 0 0 0 0 0 0 0 0 

10-15 0 0 0 0 0 0 0 0 0 0 
15-20 0 0 0 0 0 0 0 0 0 0 
20-25 0 0 0 0 0 0 0 0 0 0 
25-30 0 0 0 0 0 0 0 0 0 0 

otala 0 0 0 0 0 0 0 0 0 0 

Row Ill, Column 1, 0- 5 0 0 0 0 0 0 0 0 0 0 

(Walking) 5-10 0 0 0 0 0 0 0 0 0 0 
10-15 0 0 0 0 0 0 0 0 0 0 
15-20 0 0 0 0 0 0 0 0 0 0 
20-2~ 0 0 0 0 0 0 0 0 0 0 
25-30 0 0 0 0 0 0 0 0 0 0 

otals 0 0 0 0 0 0 0 0 0 0 

Row III, Column 2, 0- 5 3 0 2 0 3 Cl 1 1 0 2 

(SltUng-Walking) 5- 10 2 2 0 0 0 0 0 1 0 0 

10-15 l l 0 0 0 0 1 0 0 0 

15-20 2 0 0 0 0 0 0 0 0 0 

20-25 0 0 0 0 0 0 0 0 0 0 

25-30 0 0 0 0 0 0 0 0 0 0 

To tala 8 3 2 0 3 0 2 2 0 2 

3, 0- 5 0 0 1 5 3 0 l 3 0 0 Row III. Coluam 
(Sltting} 5-10 0 0 2 3 3 0 1 2 5 0 

10- 15 0 0 0 0 0 l 0 3 0 0 

15-20 0 .o 0 1 l l 0 2 0 0 

20-25 0 0 0 0 0 0 0 2 0 0 

25-30 0 0 0 0 0 0 0 0 0 0 

Tot•~ 0 0 3 9 7 2 2 12 5 0 

Ral&t1vo HUIIIl.ditr: 37'f, 
Tempe~tu.re &t 2 meter•: 8!1 . gey 
lv•~ .. wi.M a peed • 3 9 mph 

AVIII&OI: IIOliB&II I 5TANDAIID liWIIZll 01 
or BITliS PM I!OS'r DIVUTIOH VICTOI\a 
~tcmorz~& v~.i RI:U:.UED 

1.~0 2.32 100 
0.80 0.92 
0,30 0.67 
0.30 0 . 67 
0.50 0.85 
0.30 0.9~ 

3 . 70 4 . 69 

2.30 1.63 100 
1.00 0.67 
0,30 0,48 
0.30 0.67 
o.oo o.oo 
o.oo o.oo 

3.90 .1!,33 

1,70 1.33 100 
1.30 1.06 
1.20 1.13 
0.70 1.57 
0 . 90 1.45 
0,10 0.32 

5.90 3,99 

2.60 2.17 100 
1.60 1.64 
1.20 0.79 
0.40 0,52 
0.80 0.79 
0.30 0.67 

6.90 3.07 

0,70 0.95 100 
0.80 1.03 
o.oo o.oo 
0 . 10 0.32 
0.10 0.32 
0.10 0.32 

1 . 80 1.62 

o.oo o.oo 100 
0 . 00 o.oo 
o.oo 0.00 
o.oo o.oo 
o.oo o.oo 
0,00 0.00 

o.oo o.oo 

o.oo o.oo 100 
o.oo o.oo 
o.oo o.oo 
0,00 o.oo 
o.oo o.oo 
o.oo o.oo 

o.oo o.oo 

1.20 1.22 100 
0,50 0.85 
0.30 0.48 
0.20 0.63 
o.oo o.oo 
o.oo o.oo 

2.20 2.35 

1 . 30 1.77 100 
1.60 1 . 71 
0.40 0.97 
0.50 o.n 
0.20 0.63 
o.oo o.oo 

4.00 4 . 16 

•Poait1ons are numbered oonseoutivtly in the olookWise direction Yith Poa~tion Humber 1 bein& looat•d. et tru• north . 
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