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FOREWCRTD

The work reported herein is part of a research programme called
"Exposure Testirng", or "Study of Material Deterioration". This pro=
gramme is sponsored by the Advanzed Research Projects Agency (ARPA)
under ARPA Contract number DAJB 29-7=C-0086 and modification number
DAJR 20-70-C-0086~P00003. The establishment of exposure testing facili-
ties and performing of the programme by the Applied Scientific Research
Corporation of Thailand (ASRCT) is done in cooperation with Military
Research and Development Center (MRDC). MRDC acts as the medium in
determining the Royal Thai Armed Services requirements and establishing
test priorities in consonance with ARPA to develop MBDC R & D management
capability. Under this cooperation, the Royal Thai Government agencies
will supply ASRCT with test materials along with their test requirements.
According to priorities ASRCT then perform the exposure test on the
selected materials within its own capability. This will open a valuable
1ink to the knowledge of material degradation in South-~East Asian trop-

ics.

The project has set out with 8 catagories of test materials. They

1. Textiles, natural fibres,

o, textiles, synthetic fibres,

3. paints,

L, 1leather and leather products,
5. preserved foods,

6. timbers and timber products,
7. ropes, natural and synthetics,

8. pharmaceuticals.

iaterial under the mentioned catagories is exposed at the exposure
~ite withk several withdrawel dates. Reports of this kind will be writ-
ten at each withdrawal, and a final one will then be written following

the final withdrawal.



COMBAT LHD SURVIVAL RATIONS

* *
By Kaew Mualchawee and William G. Prewett

SUMMARY

A number of different kinds of preserved foods was supplied to us for
use as test specimens for the Exposure Testing Programme by the Preserved
Food Organization. These preserved foods were put on shelves prepared to
simulate actual storage, as supposed to be exercized by the Armed Forces,
to determine the shelf 1lifc of each kind of food under the prevailing

conditions.

Physical examinations of food containers, weighing, and microorganism
tests were conducted before exposure in the same way as they were carried’

out after exposure.

Microbiological test, included total aerobic count, mold count,
coliform test, and ancerobic test. Total aerobic count and mold count
were mostly positive but coliform test and anaerobic test wore negative or
non-detectable before exposure. Others were only slight increases ip mold
count, and total annerobic test dotected in the tests carried out after

exposure,

Physical examinations showed that most preserved foods in bags are
likely to be attucked by insccts, especially ants, and rodents, such as
mice. In most cases wcight increases were observed, only a few specimens

showed decrease in weight.

INTRODUCTION

The Armed Forces have learned by experience over a long period of
time that degradation and deterioration of materiasls under natural
environmental exposure create problems for equipment and material de-
signers, Much is still unlknown about the characteristic of material
deterioration and degradation under prevailing conditions in the trop-

ics,

* . .
Environmental and Ecological Rescarch Institute, ASRCT.
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The governments of the United States, the United Kingdom; and
fustralia hove operated for sometime establishments for the study of
material deterioretion in the natural environment. Although leboratory
test centres are designed to duplicate_fhe so=called typical tropical
environment, the South-East Asian environnment continues to prove itself
unique in many ways, and moterial failure and deterioration remain a

problem,

By cdntract with the U.l. Advanced Research ProjectSfoﬁcY(ABPA),
ASRCT has employed Sekeerat Experiment Station to serve as an exposure
test centre to back up its laberatory test facilities in Bangkok., Ex-
posure of materials snd lebhoratory results should provide information
needed te detect and contrel or prevent undesirable loss of function

and effectiveness of militery end items.

Through the Military Research and Development Center (MRDC), the
Preserved Food Organization of Thailand has asked ASRCT to subject pre-
served foods to exposure testirng. The purpose of this test was pri-
marily‘for shelf life testing. Therefore different conditions have been
provided for storage of test items, namely, a shelter in the cleared
gsite, a2 shelter in the jungle sife, and an air-conditioned room, Test
samples were supplied by the Preserved Food Organization, end the list
of the test samples is shown under the Materials and Methods of Ex-

posure.

This report covers the results of tests carried out before exposure,
and after the first withdrawal. The period of exposure, up until the
first withdrawal, wes from 17 July 1571-17 October 1971,

MATERIALS AND METHODS OF EXPOSURE

Preserved foods used ac test specimeﬂs were sﬁpﬁlied by the Pre-

. sefﬁea’Food Organizafion. They came under 3 different catagories, ass

l. Canned food,
2, combat rations, and

3. survival rations.



rest items were delivered to ASRCT en 3 June 1971. Part of these
foods was delivered to MRDC and stored there for some 3 months before
they arrived at ASRCT. It is obvious, then, thet the gap between
delivery date and exposufe date is of some three months or more, with-
cut taking into account how long the preserved foods were stored at the
Preserved Food Organization after the date of manufacture. For this
particular withdrawal, "exposure period 17 July-17 Cctober 1971", the

preserved foods consist of:

1. Dehydrated cooked rice
2. Banana jam
3., SBurvival ration in bar type

L, Burvival ration > in ber type

% % W
D e

el

5. Survival ration in powder tyne

6. Survival ration

Wi

in bar type

S Sk
A%

7. Survival rsztion in powder type

L

. . 4L .
2. Survivel ration # in bar tyne

9. Survival ration # L in powder type

All test items are. packaged in separate sealed containers according
to types. The types of packages are as follows: laminated paper for
dehydrated cocked rice, plastic bags for benana jam, and aluminum foil

for all survival ratiorns,

METHCDS OF EXPOSURE

The purpose of determining shelf life of preserved food dictates
the method of exposure., Each package of test items was labelled ac-
cording to type,; replicate number, locaticr of exposure withdrawal nume-
ber and put in cardboard boxes for storage in shelters simulating field
depots, i.ec., a depot in a clearing, a depet in a jungle, and one with
an air-conditioned room (this air-conditioned rcom being used to store
control samples), The storage facilities were designed and constructed
to duplicate army field storage conditions. Temperature and humidity
are recorded simultanecously in each storage denct. Reainfall, sunshine

duration, itemperature, and humidity =re recorded outside the shelters,

L



IETHOD COF TESTS AND RESULTS

The preserved foods in general were tested fors

1. Visual changes

2. Weight changes

3. Microbiclogical growth
Lk, pH test.

£11 types of preserved foods were subjected to the first 3 tests,
Only those in liquid or partially liquid form, such as canned foods,

were subjected to all 4 tests.

Visual observations were made in order to check for physicel de-
fects of food containers, This was done befeore and after exposure.
Cnly test items believed to have been protected with good countainers
were exposecd. They were re-examined at the end of the exposure neriod
to assess defects of containers that might hove been coused during the
exposure pericd through attack by insects cocnd rodents, or in the course
of delivery to and from the exposure site. The defects in containers,
once occurred, could be cxpected to admit micrcorgonisms into the

rations, lead to changes irn the rations! properties.
’ |4

Every test item was labelled and weighed befcre exposure. They
were weighed again after exposure to determine weight changes. Physiéal
conditions of food containers and weight changes together could be used

as means to evaluate the caouses of detericoration of preserved foods.

Microbiological growth test is a dirvect means to check if the food
is contaminated by <cicroorganisms, The tests included zerchbic count
and mcld count which show the density of population of aercobic bacteria
and nold in the test sanmple, Qualitative tests for anaerobic and coli-

form bacteria were made,

Yo pE tests were made on the combat and survival rations. Rations
which we have withdrawn for this test are listed below. The results of

tests follow.
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TABLE 1. WEIGHT CHAJCREES
Code ) e . Orlglnal rl?a} “lelight o
number Descraiption welght welght change -

(14 July 71) (19 Oet. 71) rene

5e2-1=841 Dehydrated coocked rice 213,60 215.52 + 1.92 0.89
aA2 " 206.42 207 .75 + 1,33 0.54
an3 " 207.24 208.43% + 1,19 0.57
ank w 215.21 217.95 + 2,75 .27
5-2=1=-Tuai Dehydrated cooked rice 236,17 239,34 + 3,17 1434
Tuai?2 " 222.70 224,53 + 2,43 1.09
Tuak3 5 224,13 227.18 + 3.C5 1436
Iuailh " 229.34 231,92 + 2.58 1.12
S=2~1=Ilai Dehydrated cooked rice 219.19 222.00 + 2.81 1.28
ILaA2 " 217.58 219.83 + 2,25 1,03
Lai3 i 225.90 227.98 + 2.08 0.92
ILailk W 220.79 223.21 + 2,42 1.09
S5m2e1=ITuaf Dehydrated cooked rice 217.17 222.81 + 5.0k 2.59
IIuan2 " 222,66 225.71 + 3.05 1e37
ITuai? " 208.40 213,15 + 4,75 2.28
ITuaih n 216,36 219.58 + 5.22 1,50
5-2=1=-IILak1 Dehydrated ccoked rice 205,85 209.43 + 3.58 1674
IILaa2 " 206.05 210.12 + L 07 1.97
IILan3 " 234 .62 241,80 + 7.18 3,06
IILaik " 22%,.95 231,37 + 742 3.31
S5=2=b-api Banana jam 30.10 20413 + 2,03 0.09
a2 ” 30,05 Z0.1C + 0,05 0,16
ak3 w 31,60 31,64 + Cl.Ch 0,13
Y b 25,31 23.55 + 0.24 2,03
Se2=b-Tuap” Banana Jan 27.90 29.%2 + 142 5.08
Tuahkz w 25.62 27.01 + 1,39 5.42
Tush? " 28,61 29,07 + 0,46 1,61
Tuakl " 28.60 29,27 + 0.67 2.34
S5-2=b-TLaki1 Banana jem 30.60 30,97 + 0.37 1.21
ILan2 R 30, Sk 30.93 + 0,39 1.27
ILar? w 29.18 29.71 + 0,53 1.82
ILank " 29,26 304,01 + 0.75 2,56



TABLE 1. continued.
Original Final .
nﬁ;g:r Description weight weight :Eighz : %
(14 July 71) (19 Oct. 71) ang

S5«2=baTTuai’ Banana jam 29,10 29,51 + 0.41 1041
IIuahi2 " 26.55 27,1k + 0.59 2.22
ITuni3 " 2217 23,01 + 0.84 3,78
ITuaAl " 33,90 36,90 + 3,00 8.85
Sw2=b~IILan1 Banana jam 28.35 28.87 + 0.52 1.83
TILai2 " 27.48 28,61 + 1.13 4,11
IILai3 " 37.00 37.54 + 0,54 1.46
ITLaik " 27,65 28,20 + 0.55 1,98
Sm3eleai Survival ration # 1 (var) 69,35 69.77 + 0.62 Cc.89
aA2 " 61,59 62,15 + 0.56 0.81
shA? " 60,70 61.19 + O.k49 0,81
ail w 65.%2 65.97 + 0,65 0.99
S5=3=1=Tuai’ Survival ration #1 (bar) 62.92 64,20 + 1.28 2.03
Iuak2 ® 57.21 58.48 + 1.27 2422
Tuah3 " 5740 58,46 + 1,06 1.85
Tuaik ?‘ 65.37 65,69 + 0.32 0.50
5e3=1-TLai Survival retion # 1 (bar) 67.CC 68.51 + 151 2.25
ILai4 " 58.65 59.52 + 0.87 1.48
ILal3 “ 59,14 59,87 + 0.73 1.23
ILaak " 57.50 58,39 + 0.89 1455
5-3=41-IIuai1 Survival ration j 1 (bar) 59,0k 60,18 + 1ok 1.93
ITuai2 W 61.27 62.68 + 144 2.30
ITuai3 A 61,47 02,50 + 1,03 1.67
IJuail " 57.90 59.35 + 1,45 2.50
5-3-1-ITLaA1 Survival ration # 1 (bar) 63.94 64.93 + 0.99 1.55
IILaA2 1" 60.70 61.75 + 1.05 1.73
ITLai3 v 61,39 62.90 +0.51 0,83
- IILaih i 60,42 62,07 + 1.65 2.73
5-3-Dwaf1 Survival retion # 2 (ber) 61.67 62.35 + 0,68 14,10
an2 " 58.3%2 58,32 + C.0 0.C
ah3 i 60.82 61.00 + 0.18 0.29
ahl " 67.20 67.78 + 0.58 0.86



TABLE 1. continued.

nS;g:r Description Oz:%;;:l ii;:ﬁt zﬁig;: %
(14 Juiy 71) (19 Oct. 71)
S5-3-2-Iual4 Survival ration #2 (bar) 62.31 62,61 + 0,30 0.48
TuahA2 " 64,30 64,62 + 0.32  0.49
Tuaa3 " 66.73 67.81 + 1,08 .62
JuzAb " 62.11 62,44 + 0.30 0.48
Se3-2-ILai" Survival ration # 2 (bar) 64,45 64,56 + 0.11 0.17
ILaA2 " 60.50 60,70 + 0.20 0.33
ILar3 63,62 63,70 + 0.08 0.12
ILaAb " 71.07 71.88 + 0.81 1o 1k
5-3-2-ITuai1  Survival ratiocn # 2 (bar) 54,69 55,18 + 0.49  0.89
ITuaf2 " 60.3%6 60,50 + 0.4 0.23
IIuai3 " 60.83% 60,90 + 0.07 0.01
ITuaih " 58, 38 58.40 + 0.02 0.03
5-3-3-IILaki" Survival ration # 2 (bar) 59.76 60.3" + 0,55  0.92
IILajp2 " 65.38 65.56 + 0.18  0.27
IILar3 " 58.00 58, 10 + 0,10 0417
IILark " 60.66 60.96 + 0.30 0,49
S5=3.3_a/1 Survival ration # 2 (powder) 58.89 59.19 + 0.30 0.51
ah2 " 54,98 54,99 + 0,01 0.018
aA? " 53,53 53.55 + 0,02 0.037
ail " 56,64 56.90 + 0.26  0.46
S5=3=-3-Tuai1 Survival ration # 2 (pcwder) S4.39 54,47 + 0,06 0.11
Tuai2 " 57.14 57.23 + 0,09 0.15
Tuas3 " 58.20 58.69 + 0,49 0.84
Iuahl " 55.33 55.36 + 0,03 0.05
5-3=3-ILal" Survival ration # 2 (powder) 56.08 56,92 + 0.84 1,49
ILat2 " 55.40 55.60 + 0.20 0.36
ILai3 " 64, 4o 64 43 - 0,06 -0.09
ILask " 55.87 5640 + 0453 0.95
5-3-3-TTuaA1 Survival ration # 2 (powder) Sk, L8 54,62 + 0,14 0,25
Iiuah2 " 57.19 57.75% + 0.56 0,98
ITuaif3 " 58,52 58.7% + 0.21 0,36
IIua h " 55,00 55.07 + 0,07 0.13



TABLE 1,

continued.

el el el e
(14 July 71) (19 Oct. 71)

5-3-3-IILai1  Survival ration # 2 (powder) 59.19 59,20 + 0.01 '0,017
IILaA2 " 58.38 58.60 +0.22 0,37
TILan3 " 58. 44 59.00 + 0.56  0.96
IILaAl " 56.0C 56.40 + 0,40 0.7
5e3mbimai Survival ration # 3 (bar) 54, 50 54,56 + 0.05 0.1
an2 " ' 62,28 62.22 - 0,06 -0.09

ah3 " 65,56 ©5.62 + 0.06  0.09

ahk n 57.05 57.08 + 0.03 0,05
5~3-4-TuaA Survival ration # 3 (bar) 62,56 63,30 + G.74 1,18
Tuah2 " 55.60 55.63 + 0,03  0.05
Tuap? " 55.78 55.79 + 0,01 0.02

Tuahib " 58.01 58.20 + 0.19 0,33
S5-3-4-TLan" Survival ration #53 (bvar) 55,40 55,61 + 0,21 0.38
ILai2 n 58.72 58.85 + 0,13 0.22
ILAA3 " 61.8L 62.10 + 0.26 0,42
TLaAk " 55.07 55.35 -~ 0.28  0.51
5-3-4-ITua:i1 Survivel ration # 3 (bar) 59.84 60,03 + 019  0.32
ITuaa2 " 56.16 56,40 + Cu2h 0,43
IIue:3 " 55.45 56,00 + 0.55  0.99
ITuail " 54,70 55.00 + 030 0,55
5-3-4-IILai1  Survival ration # 3 (bar) 55,17 55.40 + 0.23  0.42
IILaA2 v 56,49 57.03 + 0.54  0.95
IILai3 " 55.80 56.23 + 0,43 0,77
IILaih " 68,72 69.28 + C.56 0,81

S5e3..Renta Survival ration # 3 (powder) 56,52 Missing - -
2i2 " 58.92 58,90 - 0.02 -0,03

aA3 " 61.43 61,40 - 0,03 - 0,05

ahb " 5791 58,08 + 0,17 0.29
5=3-5-Tuai1 Survival ration # 3 (powder) 57.81 57.91 + 0,10 - 0,47
Tuai2 " 59.43 59.96 + 0.53  0.89
Tuak3 u 60.78 60.98 + 0,20 -0.33
Tuail " 63,48 63,42 - 0.,0% -0,09



TABLE 1.

continued.

ni;izr Description o::?;;:l zzzgit ziisgz %
(14 July 71) (19 Oct. 71)

5-3=5-ILai1 Survival ration # 3 (powder) 63.02 63,02 0.0 0.0
ILaA2 " 58.92 59.29 + 0.37 0,63
ILaa3 " 59.92 59.97 + U.05 0.83
ILafl o 55.09 55.88 + 0.79 143
S5=3=5=TIuai’ Survival ration # 3 (powder) 57.45 57.52 + 0,07 0.12
ITuai2 " 64,87 04,04 + 0.07 0.1
IIuai3 " 61.00 61,40 + G.h0 0.66
IIuarb " 63,46 63.50 + 0,04 0,06
S=3-5=IILa/ Survival ration # 3 (powder) 57.62 57.76 + 0,14 G.24
ITL2/2 " ' 59.45 59.52 + 0,07 0.12
IILaA3 & 58.78 58.97 + 0.19 0.32
IILaik w 56.59 56,78 + 0.19 0,33

Sw3uabmapl Survival ration-# 4 (var) 64,90 64.90 + 0.0 0,0
ah2 " 62,92 02,80 + 0.88 1. 40

ai’3 " 62,76 Missing - -

ahl " 60,70 61.25 + 0,55 0.9
5=3-6=-Tuai Survival ration # 4 (bar) 62.89 65,70 + 2,81 L,47
Tuai2 A 60.55 61.71 + 1,16 1491
Tuais " 60.70 61,60 + C.90 1,48

Tuahih " 59.18 50.27 + 1.09 1.84
5-3-6-ILai1 Survival ration # 4 (bar) 62.72 63,38 + 0,66 1,05
ILak2 " 60491 61.87 + 0.96 1458

ILai " 62,20 63,07 + 0.87 1,40
ILaik " 58,42 59,45 + 1,03 1,76
5-3-6-TIuai" Survival ration # 4 (bar) 59.89 62,38 + 2.40 4,15
IIuan2 \ 57.81 59,09 + 1.28 2.21
IIual3 " 61.81 €3.,60 + 1,79 2.89
ITuaik " 60.20 61,68 + 1.48 2.45
5~3-6-I1LaA% Ssurvival ration # 4 (bar) 67.25 . 7C.11 + 2.86 L,25
ITLaA2 " 64,40 64,49 + 0,09 Q.'lh
IILaa3 " 58411 59.31 + 1.20 2,06
IILankh © 57,20 68.6C + 1 40 2.08

10



TABLE 1. continued.

Code e s Original Fi?al weight
number Description weight weight change %
(14 guly 71) (19 oOct. 71)

S5=3=7=aA" Survival ration # 4 (powder) 61.50 62.21 + 0.71 1.4
aA2 " 61,61 62,60 + 0.99 1.61

ai3 n 68,11 69,12 + 1,01 1.48

ank " 63.30 63.89 + 0.59 0,93
5«3-7-Iuai” Survival ration # 4 (powder) 56470 57.19 + 0,49 o.sé
TuaA2 " Sh.31 54,53 + 0,42 0.40

Iuai3 " 55.36 56,20 + 0.84 1451
IuaAk " 56.67 56,81 +0.14  0.25
5=3-7=-ILaA" Survival ration # 4 (powder) 55,08 55412 + 0.04 0,07
TILaA2 " 53.50 53,80 + 0,30 0.54

ILaA3 " 55.01 55,07 + 0,06 0.11

ILaAkb " 59.92 60,00 + .08 0.13
5~3-7-ITuaA1  Survival ration # 4 (powder) 64,18 65.69 + 1,51  2.35
ITuahA2 " 64,69 66,79 + 2.10 5.25
IIuad? " 67.70 70.18 + 2,48 3,66
ITualk " 63.82 65.99 + 2,17 340
5-3.7-IILaA41 Survival ration # 4 (powder) 61.76 6L, 71 + 2.95 4,77
IILak2 n 67.17 68.68 + 1.51  2.25
IILan? o 65.40 66,45 + 1,05 1,60
IILahk o 61.38 63,18 + 1,8C 2.93

11



TABLE 2. VISUAL OBSERVATIONS

Code

Description
numnber P

Type of
material

Type

of

packaging

Defect of
package

S5=2=1"1. Dehydrated cooked rice
2 "
3 A1
L o

5=2elm Bananz jom (bag)
2 ki

5=3-1-1 Survival ration # 1 (bar)
2 . B
5 "
14 i

S5m3-2=1 Survival ration # 2 (bar)

2 w

53w Survival rotion # 2 {powder)
2 t
5 5t
A n

5=3-L-1 Survival ration # 3% (bar)

2 <

5=3m5-1 Survivel ration # 3 (powder)

2 "

5361 Survival ration # 4 (bar)
2 il
5 o
4 o

Food

12

Paper bag

Aluminum
"
"

5

Aluminum

bag

foil

foil

foil

foil

foil

foil

Lnt attacked

Aint attacked

int attacked
Ant aottacked

Ant attacked

Aant attacked



TABLE 2.

continued.

Code
number

Description

Type of
material

Type of
packaging

Defect of
package

5-3-7-1

5-2-1=Iuai’
Tush?2
IushA3

TuaAh

S=2-1-ILai1
ILaA2
ILap3
ILaAl

S5=2=1-TIuaA"
ITuah2
ITuak?
ITIuahk

5-2-1=IILai"
IILaA2
IILah?
IILaAb

S5=2=1=ah/"1
ahz
ah>
aik

5 .2 -boTuap1
Tuai2
TuaA3
Tuajh

S5a2=b.ILai
ILaA2
ILai3
ILajik

"

Dehydrated

"n
"

"

Dechydrated

"

Dehydrated
n
"

"

Banena

"
o

A4

Banana

”
"

"

cooked

cooked

cooked

cooked

cooked

Jan

rice

rice

rice

rice

rice

Survival ration # 4 (powder)

13

Focd

Food
"

”

Dessert

”
»

"

Dessert
"
"

"

Aluminum foil

"

"

Paper bag

Paper bag

Paper bag

o

Paper bag

"

Paper bag

Plastic bag

3

Ant

-Ant

Ant

Ant

Ant

Ant

attacked

attacked

attacked

attacked

attacked

attacked



TABLE 2.

continued.

Code
number

Description

Type of
naterial

Type of

packaging

Defect of
package

5-2«4~TTun,\1
ITuahi2
ITuad?

5-2-4~TILaA"
IILai2
IILaA3
IIlank

5-2~beap1
an2
ah3

arh

S5=3=1=Iuai
Tuak2
Tual?

Tuanik

5=3=1-ILaA"
ILeA2

5=3=1=ITuni’
ITuaa2
ITuali?
ITualk

5=3-1-IILai"
ITLeA2
ITLaA3
ITLaik

S5=3=t=ail
an2
243

ail

Banana jam
"

"

Banana jam

Eanana jam
"
”

L1

Survival ration # 1 (bar)

Survival ration # 1 (bar)

Survival ration # 1 (bar)

1]

Survivel

Survival 1 (bar)

14

Dessert

"

"

Dessert

Dessert

”

Plastic bag

Plastic

Plastic

Green

Green

Green

Green

9

A

bag

(1)
"

W

aluminum foil

"
n

aluninum foil

t

aluminum foil

foil

aluminum foil
%

"

Broken bag &
ant attacked

Aint attacked
"

Aint attacked

%

Ant attacked

Ant attacked

attacked

"

Ant attacked

"



TABLE 2.

continued.

Ccde
number

Type of

Description N
P material

Type of
packaging

Defect of
package

5=3-2-Iuai1
TuaA2
Tuah3
TuaAl

5-3-2-ILai"
ILai2
ILaA3
ILaAk

5=3%3-2.-ITual"
TTuaA2
TIuaA3

IIuaik

5=3=-2~I1Lai1
ITLaA2
ITLaji3
IILaik

5«3=2=-ah"
al2
243
all

5=3=3~Tuak"
Iual2
Iuai?
Tuatd

5=3=3-ILai1
ILas2
ILai3
ILaik

S5=d=r-TTIuan
ITuaA?2
ITual3
ITuapk

Survival ration # 2 (bar) Food

” L

Survival ration # 2 (bar) Food

”" \i
L "

” "

Survival ration # 2 (bar)

Survival ration #2 (bar)

Survival ration # 2 (bar)

Survival ration # 2 (powder)

" "

Survival ration # 2 (powder)

L L
" "

" o

Survival ration # 2 (powder) Food

" i

15

Aluminum
"

L

Aluminum

Aluminum

"

Aluminun

Li
%

"

Aluminum

Aluminum
i
Al

"

foil

foil

foil

foil

foil

foil

foil

foil

Ant attacked

"

Ant attacked

Ant attacked

Ant attacked

Ant attacked

Ant attacked

Ant attacked

"

Ant attacked

Ant attacked

Ant attacked

”"n

LU



TABLE 2.

continued.

Cede
number

Description

Type of
material

Type of
packaging

Def
pa

ect of
ckage

5-3-3-TTILai"
IiLas2
IILAaAS
ITLakh

5=5=3%=11
ahe
ah3

alk

S=3wl-Tua 1
Tuasi2
Tuah3
Tuahk

5=3~4-TLaA"
ILak2
ILaA?
ILaAl

5=3=4=-TTuai’
TTuzi
ITuen3
ITuaik

S5w3=L-TILaiA
IILak2
ITLain3
IILahk

S B bt 11
ane
A3

81’\14

5-3-5-Tuai’
Tuahi2
Tuai?
Tuaab

Survival ration # 2 (powder)

Survival

Survival ration #

Survival

Survival

Survival

(powder)

3 (bar)

3 (bar)

3 (bar)

Food

Food

¥

16

Aluminun

ki
i

kil

Aluminum

Aluminum

"

Aluminum

fluminum
"
11

9

Aluminum

Aluminum

"
L1

"

Aluminum

foil

foil

foil

foil

foil

foil

foil

foil

Ant

Ant

Ant

Ant

Ant

Ant

Ant

int

Wet

attacked

attacked

attacked

attacked

attacked

attacked

attacked

"

attacked

"

"

label



TLELE 2.

continued.

Code
number

D

escription

Type of
material

Type of
packaging

Defect of
package

5=3~5=TILai
TLaA2
ILai3
ILahb

5«3=5-ITuai
ITuaki?2
 IIuan’
ITuaik

5-3-5~I1LaA"
IILapf2
IILa43
ITLarhk

- SmBm5-ah1
an2

S5w3=5~Iuai’
JuaA2
Tuah3
TuaAl

S5=3.0-ILaA4
ILan2
ILaA3

LaAl

5~3-6=-1Iuai"
ITuai2
TIIualr3
ITualh

5=3~6-TILai1
IILai2
1ILas3
IILasl

Survival

Survival

Survival

Survival

Survival

Survival

Survival

Survival

ration # 3 (powder)

ration # 3 (powder)

"
"

"

ration # 4 (bar)

ration # 4 (bar)

"
n

"

ration # 4 (bar)
”
”

"

ration # 4 (bar)

17

Food

”
e

v

Lluminum foil

Aluminum foil
"
Al
11

Aluminum foil

‘Aluminum foil
"

@

”

Green aluminum foil

o
L

£

Green cluminum foil

A\
"
"
foil

Green aluminum

e

"

i
Green aluminum foil
"

2t

4]

Ant attacked

Vorm Seen out-
side package

Missing

aAnt attacked

n

Ant attacked

Ant attacked

Ant attacked

Ant attacked

knt attacked

"



TABLE 2.

continued.

Code
number

Description

Type of
material

Type of

packaging

Defect of
package

S=B-b-afi
ahL2
a3

ank

S‘ 37-Tua i
Tuakh2
Tuat3

Tuanh

5«3-7-ILaa"
ILaA2
ILak3
ILaik

5=3-7-TTuah
ITuahk2
TTuaki3
Iiuand

S5w3=7=I1LAaLA
ITLal2
ITILas3
IXLasb

Survival ration # 4 (bar)

"
o

"

Survival ration # 4 (powder)

"
"

Survival ration # 4 (powder)

Food

L1

Food

Green

Green

Green

Green

Green

Green

aluminum foil

aluminum foil

L
W

'l
aluminum foil
A

°

11}

aluminum foil

2luminum foil

aluminum foil

‘

Ant attacked

"

Missing

Ant attacked

Ant attacked

Ant attacked

"

0

Ant attacked

”

Ant attacked

Ant attacked

1e



TABLE 3. MICROBIOLOGICAL OBSERVATIONS

Code e s Total aerobic Mold count Total' Coliform
number Description co?nt (colonies/g) anaercbic test
(colonies/g) ccunt
S 2 11 Dehydrated cooked rice v 5.2 X 102 Negetive Negative Negative
2 " 8.5 x 10° " " "
3 " 3.5 x 10° " " "
b " 5.1 x 10° " n "
S5=2-L4-1 Banana jam 1.0 x 10 Negative Negative Negative
2 " 2.0 x 10 0.5 x 10 " "
3 " 1.0 x 10 Negative " "
4 " 6.0 x 10 " " "
5—3—1—11/ Survivel ration # 1 (bar) 300 x 103 1.5 x 10 Negative Non-detectable
2 " 300 x 103 2.0 x 10 " "
3 " 300 x 10° Negative " "
L " 300 x 10° n " "
5—3«2—12/ Survival ration # 1 (bar) |, 300 x 103 Negative Negative Non-detectable
2 " 300 x 10° 1.6 x 10° .o J
3 " 300 x ’IO3 Negative " "
4 " 300 x 103 " " "
5-3~3-1 Survival ration # 2 (powder) 3.0 x 10 0.4 x 10 Negative Non-detectable
2 " 7.0 x 10 0.4 x 10 " "
3 " 1.0 x 10 0.5 x 10 " . "
4 " 6.0 x 10 0.5 x 10 " "
5—5-&—11/ Survival ration # 3 (bar) 300 x ’IO3 1,0 x 1C3 Negative Non-detectable
2 " 300 x '103 1.5 x ’IO3 " "
3 n 7.0 x 10 300 x 10° w® "
4 " 8.0 x 10 Negative LA "
S B 51 Survival ration # 3 (powder) 1.3 x 102 0.1 x 10 Negative Non-detectable
2 " 2.1 % _102 0.2 x 10 n "
3 " 4.0 x ’102 0.1 x 10 " "
b " : 1.6 x 10° 0.2 x 10 " "

/
2’Sample prepared and left over for one day.

«19



TABLE 3. continuecd.

Cude s s Total aercbic Meld ccunt Tota1. Coliform
nusber Descraiption coynt (colonies/r) anaerobic test
(colonies/g) y count
5—3-6»12/ Survival raticn ﬁéh (bar) 300 x 405 2.0 x 405 Negative Non=-detectable
2 " 300 x ’I(}5 Tok x ’105 " "
3 " 300 x 10° 7.0 x 10? n "
4 " 300 x ’IO3 143 x ’103 " "
S B 7 Survival raticn # 4 (powder) 2.0 x 102 9.0 x 10 Negative Negative
2 " 1,0 x 102 5.5 x 10 W "
5 " 0.5 x 0° 7.5 x 10 " "
b " 2.5 x 10° 9.0 x 10 " "
5m2e=1=aj Dehydrated coocked rice 6 x 102 - - -
aA2 " 7 x 102 6 x 402 - -
ai% " 10 x 102 - - -
ath " - - - -
5=2~1-IUai1 Dehydrated cooked rice 11 % 402 1 % 402 - -
TUeA2 @ 2 X ’102 1 % ’102 - -
TuaA3 " ' - - - -
IUaik W - - - -
5=2-1-ILai Dehydrated cooked rice 10 x 102 - - -
ILa..2 " 8 % 102 - - -
ILai3 " -~ - - -
ILaAk " - - - -
Seizs AT TR LA Dehydrated cooked rice 1 x 102 1 % 102 - -
ITUaL2 " 13 x ’102 3 x ’102 - -
ITUan? " - - - -
IIUarh n - - - -
5~2-1=-ITILai1 Dcechydrated cooked rice 10 x 102 10 x 102 - -
IIL=A2 " 6 x ’102 6 x 102 - -
IILaA3 " - - - -
ITLask " - - - -
l/Sample prepared nnd left over for cne day. + = positive (detectable)
* Concentrations 1:102 8 ’1:’105 - = negetive (non-detectable)

20



TABLE 3.

continued.

Code N Totel aerobic  y 14 count Totel = toliform
number Description c?unt (colonies/g) ansercbic test
(colonies/g) count
Sw2=lbeai1 Banana jam 1 x ’IO.1 - - -
a2 " >3 x ’\03 - + -
ai3 " 8 x ’\O'1 - + -
aib " 3 x 101 - + -
Sm2=beTUaii1 Banana jam 6 x 101 5 % 101 - -
TUaA2 " 9 x 104 5 x ’IO’1 - -
TUa.3 " 6 x 10" 11 x 107 - -
IaAk " - 1 x 10 - -
S5-2-4-TLai1 Banana jan 9 x 10" - - -
Irar2 " 1x 107 2 x 10" - -
ILaA3 " 2 x ’IO’l - - -
ILaik " 2 x '\O,1 - - -
S5=2~4=IIUai" Banana jan 2 x 101 5 x 101 - -
IIuanr2 " 1 x ’101 - - -
IIUai3 " 7 x ’\011 11 x ’10/' - -
TTU2 b " 6 x 10" - - -
5=2-4=TILafi" Banana jam 1x 10 - - -
IILalf2 " - - - -
IILn.3 " - 1% 10" - -
IILesk " 10 x 10" 5x 10 - +
Se3=1=a41 Survival ration# 1 (bar) - 10 x 10° - -
22 " 10 x 10° 10 x 10° - -
ah3 " 2 x 10 10 x 102 - -
ajll o - - + -
S5=3=1=IUai1 Survival ration # 1 (bar) - - - -
Tuahk2 " - - - -
Ivair3 " - - - -
IUnth " - - - -
*Concentrationé 1:102 & 1:‘103 + = positive (detectable)

21

negative (non-detectable)



TABLE 3. continued.
Code D e s Total aerobic Moid ccount Total- Colifoerm
number escription co?nt ] anaercbic test
(colonies/g) (ecclonies/g) count
S5-3~1-ILai" Survival ration # 1 (bar) - 10 x 10° - -
ILahA2 1 x 10 - - -
TLaA3 o 4 x 102 10 x 10° - -
ILaAk " 3 x 402 - - -
5-3-1-IIUaA1  Survival ration # 1 (bar) - - - -
II0ax2 " 1 x ’102 - - -
IIVaA3 " 1 % ’102 10 x ’102 - -
IIUakk " - - - -
S=3-1=-IILaki" Survival raticn # 1 (bar) 10 x 102 - - -
ITLaA2 " 1 x 10° - - -
IILaa3 " 1 x ’102 - - -
IILank " - - - -
5=3-2-ai" Survivel ration # 1 (bar) > 30 x 10 5 x 102 + -
a2 " 3 x 162 3 x 102 - -
ah B x 102 - + -
anh 2 x 107 - - -
5-3-2-TUai" Survival ration# 2 (bar) 2 x 10° - + -
TUa’i2 " 7 x 10° - - -
Iuan3 " 7 x 10° 5 x 10° - -
IUsib " 7 x 102 - - -
5=3-2-ILak". Survival raticn # 2 (bar) 2 x 102 - - -
ILahi2 " - - - - - - - - - - - -
ILai3 " 1 x 102 - - - - - - - - -
ILa)ik " 2 % 102 - - - - - - - -
5-3.2-IIUai1  Survival rationg 2 (bar) 8 x 102 - - -
IIVah2 " - - - 1 x 10 - -
IIUa.3 " 1 x 10 1 x ’102 - -
IiUepl w 1 x 10 1 x 10 - -
*Concentratiunz 12102 8 ’1:’105 + = positive (detectable)
- = negative (non-detectable)

22
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TABLE 3. continuad.

Total aercbic Total

Code o s Meld ccunt . Celiform
number Description cOl:mt anaercbic test
(eolonies/g) (colonies/g) count
5-3-2-IILaA1  Survival raticn # 2 (bar) 34 x 10° 4 x 102 - -
ITLai2 " - - - 5 X 102 + -
ITLaA3 " 16 x 102 - - -
IlLaik " 2 x 102 - - -
S5e3-3_aA1 Survival raticn # 2 (powder) 2 x 102 12 x 10° - -
ai2 " 2 x 102 10 x 10° - -
an3 " 1 % '102 - - -
all " - 1 x ’102 - -
5-3-3-IUai1 Survival ration # 2 (powder) 2 x 102 15 x '102 - -
TUai2 " - 6 x ’102 + -
TUai3 " 2 x 10° - - -
TUalh " 3 x 102 - + -
5-3-3-ILaA1  Survival raticn # 2 (powder) 2 x ’102 10 x 10° + S
ILan2 " - - - -
TLaA3 " 2 x 10° - - -
ILank " 3 x '102 - - -
5-3-3-IIUsA1 Survival ration # 2 (powder) 1 x 10° 5 x 10° - -
ITUVan2 " - - - - - - - - - - -
ITU2A3 " 6 x 10° 8 x 10° - -
IIUalk " 1 x 102 - + -
5-3-3-IILa’1 Survival ration # 2 (powder) 8 x 102 6 x 102 - -
ITILan\2 " : 2 x 102 2 x ’102 + -
ITLaA3 A 2 x 102 2 x ’102 - -
IILaihk " 30 x ’IO3 5 x ’102 - -
SeBebeg i ) Survival raticn # 3 (bar) 1 x 102 - + -
ai2 " 1 x ’102 - - -
ai3 " - 3 x '102 - -
aikk " . 1 x ’102 - - -
*Concentration: .’\:102 & '1:’!03 o + = positive {detectable)

- = negative (non-detectable)

missing value

|
t
1
]

23



TABLE 3. continued.

Toutal aercbic Total

Code s s ¥c¢ld count ; . Ccliform
number Description co?nt ) ] . anzercbile test
(cclonies/g) {ccleonies/g) count
S5=3=b~IUak4 Survival ration # 3 (bar) >30 x 103 6 x 102 - -
IUaA2 B 1 x ’102 1 X ’102 + -
TUaA3 " 10 x 10° 5 x 107 - -
IUuaAk i >30 x 10° - - -
S5e3-b4ILal Survival raticn# 3 (bar) 1 x 102 5 x 102 + -
ILaA2 o 1 x 102 1 x 102 - -
ILah3 " - 11 x 10° + -
ITLaAk " 1 % 102 - + -
5-3-4=IIU241 Survival raticn# 3 (bar) >30 x 10° 1 x 10° + -
IIUaA2 " - - - - + -
ITUR " 10 x 10° - - -
IIUarh ‘ " 1 x 102 - + -
5-3-4-ITLas%  Survival raticn # 3 (bar) 3 x 102 - - -
TILaA2 "' - - - -
IILaA3 " 2 X ’102 - - - -
TiLaak " 3 x 102 - - -
5=3-5-aA1 Survival raticn # 3 (powder) - - - - - - - - -
ahr2 " 6 x 102 - - -
aA3 . " - - - -
abl v 1 x 402 - - -
5«3=5-TUai" Survival raticn# 3 (powder) 1 x 102 - - -
Ivar2 " 1 x ’102 - - -
IUan? " 10 x ’102 - - -
IUaak " 7 x 102 - + -
5=3=~5-TLak" Survival raoticn ﬁ53 (powder) 2 x 102 - + -
ILar2 v . L x ’102 - + -
ILans " 2 x 102 - + -
ILasb " b x 10° - + -
*Concentration: 42107 & 1:103 + = positive (detectable)

- = negative (non-detectable)

- - - = missing value

24



TABLE 3. continued.

Code s s Total aerobic liold count Iotal. Coliform
number Description co?nt ) anaerobic tost
(colonies/g) (colconies/g) count
5-3-5-IIUaA1 Survival ration # 3 (powder) 2 x 102 - - -
ITUas2 " 3 x ’102 20 x ’102 + -
ITIUai3 " 22 x ’IO2 - + 4 x 10
IIUsaih " 8 x ’102 - - 8 x 102
5-3-5-IILai1  Survival reticn # 3 (powder) 1 % ﬂoa - - -
IiLad2 " 3 x ’102 - + -
IiLaA3 " 30 x 103 - + -
IILaik W - - - - - - PR, - - -
S BBz ) Survival raticn # L (bar) 6 x 102 - - -
ano " - 6 x '102 - -
al3 n - - - - - - - - - - --
ank " ) - - - -
5=3-6~-TUnh1 Survival reation i 4 (bar) - - - -
Tuahr2 " ' 5 x 102 - - -
IU243 " - - - -
Tuasrk i - 1 x 102 - -
5-3-6-TLa 31 Survivel raticn # 4 (ber) - ‘ - - . -
ILar2 " - - - -
ILat? " : - 6 x 102 - -
TLa kb " ‘ - 6 x 10° - -
5-3-6-IIUci1  Survival retion # 4 (bar) 5 x 102 1 x 102 - -
ITUar2 " 20 x ’102 15 x '102 - -
ITU2A>3 " - S x ’102 - -
IIVard ” - - - -
5=3-6-IILai" Survival raticn # 4 (bar) - 7 x 102 - -
ITL=A2 " - - - -
ITLai3 " - - - -
IILark " - 5 % ’102 - -
*Concentration: 4:102 & 1:403 + = pcsitive (detectable)

- = negative (non-detectabie)

- - - = missing value
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TABLE 3. ccntinued.

Ccde . s s Total nercbie Mold count Total. Coliform
number Descripticn count anseroblc test
(colonies/g) (cclonies/g) count
, . . i 2 2
5=3-7~a/1 Survival rotion 7 4 (powder) 1 x 1C 2 x 10 - -
a2 1 x 10° - - -
ah3 » 2 x 102 - - -
ahk v 1 x ’102 2 X ’902 - -
N a —~ . . 17 2
5=3-7~-IU0 1 Survival raticn # 4 (powder) 1 x 10 - - -
Iler2 " 2 X ’102 - - -
IUan3 n 4 ox ’102 - - ~
TUan3 " - - - -
5=3=7=-ILa..1 Survival raticn # 4 (powder) 13 x 402 - + -
ILan2 " - - + -
2
iLai3 " L x 10 - - -
TLah G - 1 x 102 - -
5~3-7-IIUci1 Survivsl ration #4b (pewder) - 6 x 402 - R
ITUniz " - 1 x 402 - -
IIuanr? " 1 x ’102 1 x ’302 - -
ITUs b " ‘ - - - -
5-3-7-TILai4 Survival rotion # 4 (powder) - - - -
ITLaA2 " - - . _
2 2
IILalr? " 1 x 10 2 x 10 - -
IILank i 1 X 102 - - -
* . 2 3 C e
Concentrations 1:10 g 1:10 + = positive (detectable)

negative (non-detectable)

}
I
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TABLE L. [IETSCROLOGICAL DATA (Period covered July-October 1971)

The quantities present are as follcows:

1., Cleared site

1.1 Daily total rainfall, monthly tctal, and number of rain days.

1.2 Daily total sunshine duration, monthly total, in hours,

1.3 Deily meximum relative humidity, daily minimum relative humidity.

1,4 Daily meximum temperature, daily minimum temperature.

2. Depot in cleared site

2.1 Daily maximum relative humidity, daily minimum relative humidity.

2.2 Doily meximum temperature, daily minimum temperature.

3, Jungle site

3,1 Daily total reinfall, monthly total, and number of rain days.

3,2 Deily maximum relative humidi{y, daily minimum relative humidity.

3,% Daily meximum temperature, daily minimum temperature.

4, Depot in jun§£2“§£§e

4.1 Deaily maximum relative humidity, daily minimum relstive humidity.

4,2 Deily maximum temperature, daily minimum temperature.

TABLE 4 (1) CLEARED SITE

DAILY TOT/L RAINFALL, MONTHLY TOTAL

{Recorded by Belford reccrding rain geuge in mm)

Day of mengh 1 2 3 b 5 6 7 8
tmount, mm 27.9° 0.0 3.,3- 80.7 25,k 1,7 040 0.0
Day cf mcnth 11 12 13 14 13 16 17 18
fmount, mm . 0.0 0.0 0.0 27.9 - 10.2° 0.0 12.7 7.6
Day of month 21 22 23 24 25 26 27 28
Anount, mm 2.0 - 0.0 0.0 0.2 5,3  17.7° 13 0.0
Monthly total, nm 262.4 Total raindays: 17

27

9 10
0.0 1.7
19 20
0,0 31,7
29 30
C.0 G.0

31



TABLE & (1)

Day ¢f month

Anmcunt, mm

Pay of month

Amcunt, mm

Day of month

Aamcunt, mn

Hlenthly total, mn

Dey of month

Amounty mn

Day cf month

Amcount, mn

Day of mcnth

fmcunt, nm

fenthly tetal, um

Day of month

Amcunt, mm

Day of mcnth

Amount, nmm

Day of month

Amcunt, mn

rionthly total, mm

continued.

21

11,4

11

0.5

august 1971

2 3
0.0 0.0
12 13
0.0 7.6
22 23

trace 2.5

138, 4

4 5 6
G.0 2.5 C.0
U R
0.5 12,7 0.0

1.3

Total raindays:

Septeaber 1971

2 3
3.8 1.9
12 13

trzce 0.0
22 23
26.6 4.3
102.7

14 15 16

13.7

Total raindays:

Octcber 1971

2 3
C.0 0.0
12 13
5.6 0.0
22 23
0.0 0.0

263.0

17.8

w15 16

24 25 26

0.0 33,0

Tctal raindays:

17

0.0

27

C.C

27

12.7

17

73.6

17

14

17

8 9 10
C.0 0.0 0.0
18 19 20
2,0 3.5 3.0
28 29 30 31
0.0 25.4 25,4 20,3
8. S 10
0.0 G.C 0.0
18 19 20
L,6 race 7.6
28 =9 30
L,3 0,0 0.0
8 g 10
trace 0.0 66,8
18 19 20
trace 0,0 2.0
28 29 30 31
19.0 41,9 0.2 0.0



TABLE 4 (1)

continued.

DAILY TOTAL SUNSHIMNE DURATION AND MONTHLY TOTAL (in hcurs)

Day of month 1 2
Duration, hr 2.8 1.3
Day of month 11 12
Duration, hr 8.9 3.3
Day of month 21 22
Duration, hr 2.7 3.4
Monthly tctal, hr 89.7
Day of month 1 2
Duration, hr 41 11.6
Day. of month 11 12
Duraticn, hr 1.0 3.0
Day of month 21 22
Duraticn, hr 1.0 3.2
Monthly total, hr 141.8
Day of month 1 2
Duration, hr 4,6, 4.4
Day of month 11 12
Duraticn, hr 9.0 9.9
Day of month 21 22
Duration, hr 7.0 1.8
Monthly total, hr 165.7

July 1971
3 4 5
1.3 3.0 3.5
13 14 15
0.0 1.0 2.6
23 24 25
1.0 0.0 4.3

August 1971

9.6

1%

1.3

23

5.7

1.4

14

-5

3.6

25

4.9

September 1971

23

2.6

4

5.0

14

7.’*

24

pr]
D

5

5.9

15

25

5.2

2.9

16

26

0.4

Olg

16

9.9

26

L.o

16

3.9

26

e
17
6.5

27

2.4

3.9

17?7

3.7

18

28

0.6

5.9

18

28

2.9

1.5

19

10,6

19

2.3

29

Lhe7

30

10.7

10

1.0

20

30

5.7

31

5.5

31

k.5



TABLE &4 (1)

Dey of month

Duration, hr

Day of month

Duraticn, hr

Day of month

Duraticn, hr

Monthly total, hr

Day of mcnth

o)

. ©
HMaximum, F

~

. . C
Minimun, F
Day ~f month
e Q
Maximum, F

.. o
Mirimum, F
Day of month
Maximum, F

o s Q
Minimum, F

continued.

1 2
Loh 4.k
11 12
G0 4,3
21 22
6.5 6.8

43,3
4 2

82.86 82,2

70.0 70,0
1M 12

85.1 83.8

69.1 71.1
21 22

80.8 82.4

66.4 69.8

Octcber 1971

3.5

17 b 15

10.0

DAILY TEMPERATURE

July 1971

82,0 84,2 81.9

71.2 68.0 68,0

13 14 15

75.9 75.2 81.9

69.4 67.6 68.7

23 24 25

79.0 73.2 80.6

70.0 68.0 67.8

16

9.9

26

5.7

80.8

67.6

16

82.9

67.6

26
79.0

68,5

2.9

17

6.9

27

78.6

69,1

7
71.6

66.2

27
75.‘*

66.0

1ok

18

18

7h.8

68,0

28
75.0

65.7

7749

6845

)
80,6

68.0

79.7

67.3

10
82,8

69.4

20
76.1

66.6

30
80.6

Go.h

31

4,9

31
84,6

62.2



TABLE 4 (1)

Day of month
Maximun, °F
Minimum, F
Day of month
N &)
Maxinmum, F
Minimum, °F
Day of month
Maximum, °F

. - c
Mininum, F

Day of month
Maximum, °F

Minimum, °F
Day of month
. o
Maximum, F
A o
Minimum, F
Day of month
" O
Maximum, F

o e o]
Minimum, F

Day of month
. o]
Maxinum, F
Minimum, °F
Day of month
. o
Maximum, T

Minimum, F

Day of month
Maximum, °p

s s o
Minimum, F

continued,

79.0
67.8
11
77.0
65.1
21

75.2
64,0

80,0
66,2

11

82,6

68.0

21
76.8

6642

79.0

67.8

82.0
67.6

12
79.9
6“.2

22

77.2
64.0

78.1

65.5

12
82,6
68.4

22
75.4

67.1

79.7

68.0

12
73.6
62,6

22

77.0
6L, b4

81.0

66.5

75.2
64, b

78,4
62.8

79.2
67.6

82.9
68.9

76.1
66.9

79.7
67.6

73.h
62,6

78.4
63.1

August 1971
3 4
82.0
66.0

13 Ak 15

78.8
64,2

23 24 25

78.8
60.8

September 1971

79.0
68.0

13 14 15

82.6
68.4

23 24 25

80,2
6640

Sy

October 1971

78.8

67.6

13 14 15

70.0

59.0

23 24 25

79.0
66.2

31

81.1

65.8

80.4
65.3

80.8
67.5

82.4

68.0

81.ﬂ
64,8

79.0
66.4

79.7
66.9

71.6

58.8

69.8
65.8

73.9
6b,.4
16
79.0
6.6
26

77.2
66,2

84.0
70.3
16
72.9

64.8

26
78.8

67.8

76.5
66,2
16

72.5

57.2

© 26

77.0
66.9

76,1
63.5

17

79.2
66.2

27
77.0
66.0

80.8

68.2

17
80.6
66.6

27
78.1

66.0

76.3
64,8

17
75.2

62.2

27

70.2
64,6

80.2
66.2

18

79.2

66.6

28
76.5
66.2

79.7
66.5

18
78.8

67.5

28
80.8

65.5

72.5
6h.b

18
731
64,0

28

66,4
64,2

76,1
66,2

19
78.8
64,0

29
79.2
67.1

81.0

67.1

19
?77.0
68,4

29
80.2

67.5

O

80.6

63.9

19
78.8

6l

29
65.3

6C.8

10
76.8
66.0

20

72.5
63,0

30 31
80.6
66.0

79.2
6L.0

10
81.0
66.9

20

77.0
66,4

30
8143

67.8

10
87.5
63.0

20
80.2

65.7
30 31

65.5 72.9
57.6 61,0



TABLE 4 (1)

Day of month
Maximum, %

Minimum, %

Day c¢f month
Maximum, %

Minimum, %

Day <f month
Maximum, %

Minimum, ¥%

Day of nmonth
Maximum, %

Minimum, %

Day of month
Maximum, %

finimum, %

Day of month

Maximum, %
Minimum, %

Day of ncnth
Maximum, %

Minimum, %

Day cf month
Maxinum, %

Minimum, ¥

Day of menth
Maximum, ¥%

Minimum, %

continued.

DAILY RELATIVE HUKIDITY (Recorded by

100
71

11
100
57

21
100
60

100
69

11

100

21
100
73

100
66

12
a8
62

99
58

100
sk

12
100
55

1Co
00

100
7h

12
100
76

22
100
81

100
80

13
160
ok

100
77

July 1971

4 5
100 100
62 68
14 15
100 100
81 58
24 25
100 100
90 70

August 1971

100
57

13
100
83

23

100
78

100
50
14

100
91
24

100
76

100
58

15
100
70

25
100
52

September 1971

3
100
68

13
100
55

23
100
75

4
100
60

U
100
50

24
100
4

392

5
100

‘52

15
100
55

25
100

53

hygrothernograph)

100
74
16

100
61

26
100
70

100
73
16

100
49

100

o
Ul

10C
47

16
100
60

25
100

100
74

100
84

27
100
g0

17
100
83

27
100

56

100
10C

73

18
100
74

28
100
78

160

26
100
76

100

28
1C0
47

1C0
63

O

98
68

19
100

29
100
6l

29
160
L7

10
100
66

20
100
74

30
100
60

10

80

20

30
100
58

10
100
65

30
100
44

31
100
47

31
100
59



TABLE 4 (1)

Day of month
Maximum, %

Minimum, %

Day cf mcnth
Maximum, %

Minimum, %

Day cf mcnth
Maximum, %

¥inimum, %

TABLE 4 (2)

Day of menth
Maximum, “F

. e [¢]
Yinimum, F

Day of month
Maximum, °F
Minimumn, °F
Day of month
Maximum, °F

. s o
Minimum, F

Day of month
Maximum, °F

Minimum, °p

Day cf month
te b OH
Maximum, F

o ¢
Minimum, F

. Day of month
Maximum, °F

s o
Minimum, F

continued.

100
52

11
100
100

21
100

59

100
46

12
99
33

22
100
47

October

3 4
100 100
45 L3
13 14
91 91
28 45
23 24
100 99
44 L2

DEPOT IMN CLEARED SITE

84,6
72.5

11
89.2
73.0

21

83.3
7C.2

85.3
73.8

11
82.6
73.0

21
82,6
71.2

84,2
73.0

12

85.8
73.4

22

85.3
73.4

rn

88.7
734

12

85,1
71.6

22

84,2
70.7

DAILY TEMPERATURE

81.5
7h.3

13

78.4
72.9

23

78.8

8k,2
76.8

14

77.0
71.6

24

75.4
73.4 0 71,2 711

100
48

15
94
47

25
100

97

July 1971

82.4
69,4

15

83.5 -
72.0

25

82.4

August 1971

88.0
73.9

13

81,9
71.4

23

86.2
71.h

88.7
73.4

14

85.1
71.6

"2k
85.8
69.4

33

88.0
73.4

15

85.3
72.5

25
85.6
71.8

100
62

16
100
38

26
100
60

82.8
71.1

16

86.0
71.6

26

80.8
71.6

80.2
73.0

16

87.4
73,0

26

84,0
72.5

17
100
38

27
100
84

80Q.4
73.2

17

75.2
70.2

79.7
71.6

82.2
7.4

17

86,4
73.8

27

81.0
71.8

18
100
61

28
100
100

80.2
71.6

18
77.0
71'6

28

79.7
71.6

86.0
73.0

18
86.2
73.4

28
8G.8
71.8

100

29
100
1C0

79.7
71,6

19
82,6
71.6

84,9
73.8

81,0
75.6

86,0
71.6

29
8L, 4
7245

20
100
50

30
100
75

10
85.8
72.3

20
78.“
70.2

30

86,0
72.5

10
82.6
7.4

20
80.6
70.9

30
85.6
70.3

31
100
52

31

79.8
73.2

31
8h,g
69.8



TABLE &4 (2) continued.

September 1971

Day of month 1 2 3 4 5 6 7 8 9 10
Maximun, CF 86.0 82,6 84,2 86.9 86.9 87.8 85.6 83.1 86.4 86,2
Minimum, “F 72.0 70,2 70.3 80.1 73.C 74.3 73.0 71.2 71,4 72.5
Day of month 11 12 13 14 15 16 17 18 19 20
Maxinum, °F 87,8 85.2 87.8 88.0 86.5 83.8 86.2 82.9 81.1 82,4
Minimum, °F 73.2 7.2 73.6 73,6 71.2 71.1 72.9 72.9 73.2 72.5
Day cf month 21 22 23 24 25 26 27 28 29 30
Maximum, °F 82.4 80.6 81,5 85.8 86.0 86.0 82.4 84,9 8h.4 86.0
Minimum, 'F 73,0 73.0 72.5 714 71.8 72,9 71.6 70.7 73.0 73.0

Cctober 1971

Day of month 1 2 3 4 5 6 7 8 9 10
Meximum, CF 83.3 84,2 84.2 82.8 B8L.4 81.5 82.4 77.2 8h.2 73.4
Minimum, °F 73.0 73,2 72.3 73.0 73.0 71.6 69.8 59.8 08.0 69.6

Day of month 11 12 13 14 15 16 17 18 10 20
Meaximum, _F- 81,2 77.2 78.1 75.2 77.0 77.0 80.2 78,8 84,0 83.8
Mininum, °F €9.4 67.8 68.0 64,8 6U.4 62,5 68.0 71,2 70.0 71.2

Day of month 21 22 23 24 25 26 27 28 29 30 31
Yaximum, F 81,0 80.6 82.4 84,2 75.2 81.5 75.2 71,6 69,8 70.7 75.2
Minimum, “F 70,0 70.0 69.4 71,6 70,7 71.6 70,0 69.3 66,2 62.6 66.2

RELATIVE HUMIDITY (from hygrothermograph)

July 1971
Day cof month 1 2 3 4 5 6 7 8 9 10
Maximum, % 98 98 97 90 100 97 97 97 100 99
Minimum, % 68 64 P4 63 720 74 74 73 73 62
Day of month 11 12 1% 14 15 16 17 18 19 20
Maxinum, % L 95 95 99 ag 95 98 98 98 97
Minimum, % 59 &1 80 82 65 61 a5 75 62 74
Day of month 21 22 23 24 25 26 27 28 29 30 31
Maximum, % 98 86 94 97 99 Qg 98 29 97 97 9k

" Minimum, % 60 56 al 90 70 69 78 79 64 60 b9

3L



TABLE &4 (2)

Day of month
Maximum, %

Minimum, %

Day of month
Maximum, %

Minimum, ¥%

Day of month
Maximum, %

Minimum, %

Day of month
Maximum, %

Minimum, %

Day of month
Maximum, ¥%

Minimum, %

Day of'month
Maximum, %

Minimum, %

Day of month
Maximum, %

Minimum, %

Day of month
Maxinum, %

Minimum, %

Day of month

Maximum, %

Minimum, %

continued,

9?
68

11
98
72

21
98
73

99
61

11
97
60

21
96
65

96
69

11
100
98

21
99
74

96
54

12
99
59

22
99
68

100
72

12
97
58

22
100
81

. 97

64

12
.98
58

22
94
65

August 1971

3
96
55

13
100
74

23
98
59

September 1971

L
90
52

14
96
62

24
97
55

3 4
100 a8
69 60
13 14
98 97
63 59
23 24
98 98
77 59

Octeber

3 4
95 100
66 63
13 14
89 89
50 64
23 24
g3 86
60 60

35

5
L)
58

15
99
69

25
97
61

97
61

15
97
65
25

98
61

1971

98
67

15
85
65

25
99
94

98
75

16
96
56

26
96
70

6
97
59

16
99
70

26
97
66

98
74

16

95

61

26
100
73

97
70

17
96
61

27
98
74

96
70

17
98
66

27
99
75

100
75

1?
96
63

27
97
86

97
58

18

59

28
29
79

28
75

18
99
74

28
100

100
84

18
93
75

28
100
96

94
74

19
98
ok

O

99

19
100
85

29
97
65

100

63

19
95
65

29
100

97

10
95
68

20
99
8k

30
100
65

10
97
65

20
96
oL

30
92
60

10
29
95

20
o8
70

30
100

82

31
99
t8

31
95
67



TABLE 4 (%) JUNGLE SITE

DAILY TOTAL RAINFALL, MCNTHLY TOTAL

(Recorded by Belford recording rain gauge, in mm)

Day of month 1
Amcunt, mm 22.8
Day of month 11
Amount, mn C.0
Day cf nonth 21
Amount, nm 0.5
Monthly total, mm

Day of month 1
Aimount, mm 0.0
Day of month 11
fmount, mm 10,1
Day of month 21
Amount, mm 1547
Monthly total, mm

Day of month 1
Amount, mn 0.¢
Day of month 11
Amount, mm 0.0
Day of month 21
Aimcunt, mm 2.8

Monthly total, mm

July 1971
2 3 L 5 5 7 8
0.0 0.5 74,2 24,4 1.3 0.0 0.0
12 13 14 15 16 17 18
0.0 0.0 19.0 10.2 0.0 L1 51
22 23 24 25 26 27 28
0.0 0.0 trace 3.0 15.2 trace 0.0
208.4 Tctal raindayss 17
August 1971
2 3 b 5 6 7 8
0.0 0.0 0.0 trace 0.0 3.7 0.0
12 13 14 15 16 17 18
0.0 G.3 2.5 10.2 0.0 G.0 2¢5
22 23 24 25 26 27 28
trace 3.8 0.0 15.2 1.3 Cel 0,0
127.7 Total raindayss 17
September 1971

2 3 4 5 5 7 8
3.8 1.9 0.0 0.0 0.0 10.2 0.0
12 13 14 15 16 17 18
trace 0.0 0.7 1.5 17.5 4,8 7.1
22 23 24 25 26 27 28
17.8 3,0 0,0 2.5 0.0 15,2 2.0
94,3 Total paindayss 17

36

29
0.0

19

trace

29
0.0

30
0.0

10
0.0

20
2.8

30
19.0

10

0.0

20
2.5

30
0.0

31
2.5

31
2’404

31



TABLE &4 (3)

Day of month

Amount, mn

Day of mocnth

fimount, mm

Day of month

Amount, nm

Monthly total, nmn

Day of month
Maximum, °F

Minimum, °F

Day of month
Maximum, °p

- -0
Minimum, F

Day of month
Maiimum,'oF

o s [o)
Mininum, F

Day of month
Maximum, °p

Minimum, °F

Day cf month
Maximum, °F

s . G
Minimum, F

Day of moenth
Meximum, °F

P e}
Minimum, F

continued.

11
1.0

21

trace

80.2
71.8

11
83.1
7244

21
78.8
69,4

~3 @

N O
.

[AVE V]

11
78.8
70.7

21
77.0
©9.8

Tctal raindayss:

October 1971
2 3 4 5
C.0 0.0 0.0 0.0
12 13 1h 15
2.3 0.0 0.0 0.0
22 23 2b 25
0.0 0,0 0.0 22.8
184, 1
DAILY TEMPERATURE
July 1971
2 3 4 S
'78.8 77.9 80,8 78.8
71.6 73,0 70.2° 68,9
12 13 14 15
80.8 75.4 75.2 78.4°
73.0 71.8 70.0 71.6
22 23 24 25
80.6 77.0 73.9 79.7
72.5 73.2 70.7 70.0
August 1971
2 3 A 5
8%.3 83%.7 82.9 82,8
5. 5 72.5 71.8 71.8
12 13 Ak 15
80.4 77.0 80.8 80.2
69.8 69.8 70.7 71.6
22 23 24 25
77.5 80.1 79.3 79.0
69.6 69.6 68.2 68.9

37

()

5843

16
C.0

26
1.3

6
78.8
70.2

16
80.1
70.3

26
76.1

70.5°

77.4
71.8

16

82.2

71.8

26
77.2
70.3

7 8
58.3 trace
1?7 18

0.0 trace

27
0.0

775
71.6

17
74.8
68.9

76.8-
71.2

77.b
69.6

17
81.3
72.2

27
77.2
7040

28
12.0

.

8
78.8
7.4

18
4.8
711

28
77.2
71.2

80.6
71.8

18
81.0
72.9

28
77.0
711

9
0.0

19
0.0

29
29.2

772
71.“

19
79.0
70.9

29
81.9
72.7

76.8
72.5

19
79.2
694

29
78.8
7.4

10
46,0

20
1e5

30
1.3

10
80.8
72.0

20
7542
69,4

30
82.6
71.8

10
77.2
70.0

20

75eb

69.4

30

79.2

69.4

31
0.0

31
84,7
70.5

31
76.8
68,0



TABLE 4 (3) continued.

September 1971

Day =f month 1 2 3 4 5 6 7 & 9 10

Maximum, = F 78,8 77.4 78.8 77.0 80.4 81.5 8C.8 78.8 81,5 81.5

Minimum, CF 71k 69,9 71.2 7.8 72.0 73.2 71.8 70,7 71.2 71.4

Dey of menth 11 12 13 14 15 16 47 18 19 20

Maximum,  F 82.2 82.4 82.8 82.0 80.4 77.6 78.6 78.1 77.2 77.2

Mininum, CF 72.1 73,0 73.0 73.0 69.4 69,4 71.2 71,k 73.2 71.4

Day of month 21 22 23 24 25 26 27 28 29 30

Maximum, _F 77,4 76,8 76.8 79.3 78.8 78.8 76.1 78,4 79.0 79.7

Minimum, CF 70.2 71.2 71.2 70.0 70.7 71.8 69.6 69.4 70.2 71.8
October 1971

Day of month 1 2 3 4 5 6 7 8 9 10

naximum, - F 78,6 79.2 79.2 79.2 80.4 75.2 76.6 72.7 78.4 70.0

Minimum, °F 71.8 72.5 71.8 71.8 71.4 70.7 69.4 68.7 68,0 68.0

Day cof mcnth 11 12 13 14 15 16 17 18 19 20

Haximum, < F 69.6 73.0 7h.3 71.6 73.4 73.2. 75.2 73.4 78.6 78.8

winimum, - F 67.8 66.0 66.6 6L,0 62.8 61.2 66,0 67.8 68.0 67.8

Day of mcnth 21 o2 23 24 25 26 27 28 29 30 34

fexinum, F 77.2 77,0 76.6 77.0 70.7. 75.2 70.7 68.2 67.3 66,0 69,4

Minimum, F 67.8 66,6 66.0 67.5 67.6 68.9 67.1 66.2 62.6 60.L 63,5

DAILY RELATIVE HUMIDITY (Recorded by hygrothermograph)

July 1971
Day of month 1 2 3 L 5 & 7 8 9 10
Maxinum, % 100 100 100 100 100 100 100 100 100 100
Minimum, % a9 80 100 © 73 100 100 97 97 56 91
Day of month 11 12 13 1k 15 16 17 186 19 20
Haximum, 7 100 100 100 100 100 100 100 100 100 100
Minimum, % 65 74 100 100 ~ 83 81 10C 100 71 98
Day of nmcnth 21 22 23 24 25 26 27 28 29 30 31
HMaximum, % 00 100 100 1C0 100 100 100 100 100 1C0 100
Minimum, % 74 00 88 100 88 90 100 100 77 69 Lg

38



TABLE 4 (3)

Day of month
Maximum, %

Minimum,; %

Day of month
Maximum, %

Minimum, ¥%

Day of month
Maximum, %
VA

Minimum,

Day cf month
Maximum, %

Minimum %

Tav of month
Maximum, 4

Yinimuia, %

Day of month
Maximum, %

Minimum, %

Day of month
Meximumn, %

Minimum, %

Day of month
Maximum, %

Minimum, %

Day of month
Maximum, %

<,

Minimum,

continu.d.

100
96

11
100
96

21
100
100

100
100

100
78

21
100
87

100G
88

11

100

100
63

12
100
65

22
100
100

100
1006
2
100
74

22
100
160

100

12
100
62

22
160

88

fugust 1971

100
73

13
100
100
23
100
81

4 5
100 100
52 74
4 15
100 100
75 98
24 25
100 100
65 76

September 1971

23
100
100

4 5
100 100
4100 86

L3S 15
100 100
72 86
24 25
100 100
100 100

gquper 1971

100

23
100
68

4 5
100 100
W77
w15
100 100
68 75
ab 25
100 100
7h 100

39

100
100

16
100
65

26
100
100

100
7G

16
100
100

26
100
100

100
glole;
16

106
66

100
96

17
100
79
27

100
100

100
93
17

100

100

27

100

100
100
17

100
65

27

100

100

100
67

18
100
70

100
100

100
100

18
100
100

28
10C
100

1ce
100

18
100
100

28

108

00

100
89

19
glole;
85

100
55

100

8k

100
80

100

100

10
1c0
87

20
100
100

30
100
89

10
100
82

20
100
100

30
100
L

10
100
160

20
100
100

30

100

100

31
100
100

100

10C
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=

TABLE &

Day of month
. o
Maximum, F

- o
Minimum, F

Day of month
. o)
Maximum, F

.. o)
Minimum, F

Day of month
Maximum, °p

o . o
Minimum, F

Day of month
. &)
Maximum, F

.. [}
Minimum, F

Day of month
Maximum, °F

- o
Minimum, F

Day of month
. M On
Maximum, F

.. [}
Minimum, F

Day of month
. o
Maximum, ¥

.. o]
Minimum, F

Day of month
Maximum, °p

Minimum, F

Day of month
. o
Haximum, F

.. o
Minimum, F

DEPOT, IN JUNGLE SITE

DAILY TEMPERATURE

July 1971
1 2 3 4 5
79.7 78.8 77.0 79,7 78.6
73.0 73.0 73.6 71.2 69.8
11 12 13 14 15
83,3 80.8 76.1 75.0 77.9
73.0 73.6 73.4 71,4 71.8
21 2z 23 24 25
78.8 80.4 77.4 74,5 78.8
70.0 73.2 73.4 72.5 71.2
August 1971

1 2 3 4 S
80.2 83,5 8h.2 82.8 82.4
73,6 73.4 74,3 73,4 73,4
11 a2 13 14 15
79,0 80.2 77.4 80.6 80.6
71.6. 71,6 71,2 71,6 72.5
21 22 23 24 25
77.0 77.2 79.7 78,8 79.3
71.2 70.0 72.5 69.6 71.6
September 1972

4 2 3 L 5
78.8 78.4 79,7 78.4 80.2
71.6 69,4 71,6 72.7 73.2
11 12 13 14 15
88,5 87.8 82.9 82.0 80.6
?73.4 73,6 74,3 74.5 70.2
21 22 23 24 25
81.9 77.2 79.0 81.0 79.0
72.0 73,0 71.8 71.6 71.6

%0

78.6
e

16
80.2
71,4

26
77.0
71.6

81.5
74,3

16
78.8
72.0

26
8145
72.5

777
74.8

17
754
69, 4

770
71.6

774
7.2

17
81,5
743

27
77.2
7.4

80.8
734

17
78.4
72.0

27
77.0
71.0

78.%
71.8

71".8
70.7

28
77.0
71k

80.8
73.2

13
80.8
73.8

28
7740
71.6

78.8
72.0

18
7871
7%.4

28
78.8
70.7

77.2
718

19
79.7
71.8

29
8145
7340

7749
734

79.0
7.2

79.0
72.5

0

82.6
72.C

19
78.1
71.6

29
79,0
73.0

10
80.4
2.5

20
75,4
70.0

30
82,4
72.5

10

77.9
71.6

20
75.9
7.2

20
79.0
69.8

10
80.8
72.9

81.5
71.6

20
79.0
75.0

31
83.8
72.9

31
77.0
68.9



TABLE & (&) continued.

October 1971

Day of month 1 2 3 L 5 6 7 8 9 10
Meximum, CF 79.2 79.3 79.0 80.4 B81.1 76.1 76,5 73.C 77.5 70.2
Ninimum, °F 73,4 73,4 73.0 73.2 73.0 72.7 70.0 69.8 68.5 68.5

Day of month 11 12 13 n 15 16 17 18 19 2Q
Haximum, CF 70.0 72.5 73.8 T1.8 73.6 73,6 75.6 73.4 78.4 77.9
Winimum, °F 68.4 66.6 67.8 65.1 6h.4 63,9 67.6 68.4 69,4 70.3

Day of month 21 22 23 24 25 26 27 28 29 30 31
Maximum, CF 78,6 76.6 77.7 8.4 -73.8 77.4 74,3 71.6 69.8 63.0 71.6
Minimum, CF 70.3 69.4 68.9 70.5 71.6 72.5 70.7 69.6 66.0 63.5 . 65.8

DAILY RELATIVE HUMIDITY (Recorded by hygrothermograph)

July 1971
Day of month 1 2 3 4 5 6 7 8 9 10
Maximum, % 96 97 97 99 100 96 95 96 97 98
Minimum, % 84 75 88 74 84 90 84 85 83 80
Day of month 11 12 13 14 15 16 17 18 19 20
Maximum, % 91 91 98 29 98 96 99 99 95 98
Minimum, % 68 72 86 94 78 74 85 85 71 8h
Day of month 21 22 23 24 25 26 27 28 29 56 31
Meximum, % 96 86 90 97 97 100 99 97 96 95 94
inimum, % 7h 66 75 88 82 84 86 90 7h 69 59

August 1971

Day of month 1 2 3 4 5 6 7 8 9 10

Maximum, % 95 95 92 91 91 96 96 95 91 9k
Yinimum, % 8h 65 70 60 70 gk 84 68 80 80
Day of month 11 12 13 14 15 16 7 18 19 20
Maximum, % 97 96 100 96 98 Qa5 95 95 29 100
Mininmum, % g6 71 90 71 85 68 7h 71 79 93
Day of month - 21 22 23 24 25 26 27 28 29 30 31
Maximum, ¥% 98 . 100 400 . 97 97 95 99 100 100 100 100
Minimum, % 0 87 75 66 81 86 8 91 81 80 86

k1



ToBLE 4 (4) continued.

September 1971

Day of month 1 2 3 4 S 6 7 & 9 10
Maxinum, ¥ 99 98 100 96 96 95 97 96 96 95
liinimum, ¥% 75 g5 85 84 79 71 83 85 62 75
Day of month 14 12 13 14 15 16 17 18 19 20
Maximum, ¥ 95 95 95 95 96 100 100 100 99 96
Mindiraum, % 75 72 72 72 82 88 37 87 95 70
Day of month 21 22 23 24 25 26 27 28 29 30
Maximum, % 96 98 99 97 96 96 100 100 a5 88
Minimum, % 7h 92 88 70 81 79 95 82 30 73

October 1971

Day of month 4 2 3 I 5 6 7 8 9 10
laximum, % 93 95 95 99 97 99 100 100 99 a9
Minimum, % 80 74 78 69 73 93 93 97 79 97
Day of month 11 12 13 1 15 16 17 18 19 20
Maximum, ¥ 100 g0 9% 87 88 94 9L 95 97 100
Minimum, ¥ 100 66 55 69 70 67 66 89 75 81
Day of month 21 22 23 24 25 26 27 28 29 30 31
Maximum, ¥ 99 95 93 90 100 100 98 100 100 100 96
Minimum, % 85 74 68 70 97 87 94 98 99 92 80
DISCUSSION

There arc points to be considered concerning the observations and
results of the tests on combat and survival rations, changes in phy: "~

.

cal, chemical and biological properties may be discussed as follows:

Physical changes

Visual observation showed that many of the ration pacltages appeared
to have been attacked Dy ants or other insects, excepticns being dehy-
drated cooked rice and the majority of harnana jan samnles. The atiacks
made on the ration wackages by insects might have Seer induced by the

t

smell of foo” left conteminating the ocubside of the paczarces when



wore senled. Unlike the survival rations; the dehydrated cooked rice
ond banane jam were particularly dry and smell less. This might have

beer one of thc reasons for their not having been attacked by ants and

sther insects.,

1t appeared that the containers of these ratiomns are not insect-
bite proof and they are susceptible to perforation, particulearly =zt
reases, in normal handling, transport ond storage. 0ily lealkeoges fronm
ingids some of thc packages were observed at the inspection made alter
withdrawal. These lcakages might be accounted for by ant attack and/or

bad seeling of the package.

Weight changes were observed in almost all test items, and noest
cases were of increasing weight. Greater weight increases appeared to
occnr in test samples stored in the depot in the jungle site than in
those stored in the depot in the cleared site. This might be accounted
fer by the 7act that the hunmidity preveiling in the jungle site was
generally higher than in the cleared site. The survival ratioms of
powder types showed more weight increase than the bar types. The in=
crense in weight of the dehydrated coocked rice might be acccunted for
by its hygroscopiec nature, the paper bag certainly being perneable to

water vapour,

Chenieal change

This particular group of samples was not subjected to tests for
~:armieal changes because the foodstuffs are solid. Only liquid foods,

such as canned ones were tested for pd changes which is taken to be an

indicator of change in foed condition,

Riclogical change

vt is believed that degradation of stcred samples ic largely ac-
ccunted for by bacteria and mold growth on the samples The combat and
‘erVﬂl rations were subjected to Alcroblolaglcal testg. The tests
made were serobie count, rnecld count, anaerobic and coliform tegts. " 1In
not very mony cases @id samples appear to contairn anaerobic or colifornm
hacteria ns confirred by cualitative tests for these classes of organism,

It is possible that bacterico and/or rold get into food samples through



breakages in packages coused by ants cr other insccts, Identification
nf bocteria and mold species was uot attenpted due to lack of reference

cultures,

COMCLUSION

1t oppears that the test results for the first withdrawal of the
rations are not very consistent. Although ninor changes in weight were
observed, the causes could not readily be ascertained. Greater weight
increases sccurred in the rations stored in the depot in the jungle
site than in those stored in the depot in the cleared site. GCreater
weight increases ccecurred in the powder type of survival rations than
irn the bar type ones. Therefore (because of the locatiocn) it is suspec-
ted that generally higher hunidity in the jungle could be responsible
for the former difference, but it cznnot be confirmed at this early
stoge. HMold count and aerobie ccunt are positive for nost cases, while
coliforn and anserchbic tests are negative for rost cases. It could be
seen, then, that the rations were susceptible tc¢ aercbic bacterial and
nold growth., DPreciages in packages are believed to he responsible for
the appenrance of baeteria arnd nold in the food somples, A4gnoin definite
cenelusicns cannct he drawr at this early stage as to the causes of the
appearance of bacteria ond mold, Comparison of the data cbtained at
different withdrawals cnd different sensons of the yvear should give us

a clearer idea on the problems.
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SLTLTRLT DYPERIMENT STATION

APPLIRD SCIENTINIC RESEARCT CCORPOLLTICH OF THAILLID

SUBJECT PRESERVED ¥F00DS

(Combat and Survival Rations)

1., OSponsor Preserved Fsod Organization
Manufacturer Preserved Focd Organization
2. - Furpcse Tc study the changes in physical and

chenical properties of combat and survival
rations when stored under different conditions

over different length of time.
To deternine their shelf lives.

To study microbiclogical growth,

%Z. Scope of trial MNumber cf types g
urber of replicates i
Mumber of withdrawal 2]
lumber of sites
_Number of shelf levels 2

5

umber ¢of speciizens

On sites : B57€ cleared, 576 jungle

Controls c88

oo

Murber of specinens subjected to tests

prior to exposure 36

Total 1476



I

N
*

Brxposure

Asgessnment

Withdrawal

Progranme

Meteorological data

Reports

Sitesscleared, 50 x
b

Jungle, adjacent %

air—-conditioned room

Controlss: rewmt iv an

about 250 netres away frorm the cleared site,
Specimens: 5-%-1, Dehydrated cooled rice,

BmOul,

5-3-1,

Benana janm.

Survival ration_# 1,
in bar.,

5«3=2, Survival ration ¥ 2,
in bar.

5-3~3, Survival ration i# 2,
in powder.

5=3=bk, Survivol ration # 3,
.n bar,

Survival ration # 3,
in powder.

Survival ration # &,
in bar.

Survival ration # k&,

in powder,

Vigsual on site.
Weight changes.,

.

Microkiological growth,

2 years witkh withdrawals ot 7 monthly
intervals,
Routine,

At cach withdrawal.



APPENDIX IT

IDENTIFICATION CODES

The samples are labelled with & code consisting of a succession of

figures and letters occupying =leven positions. Reading from the left,

these are o8 follows:

Position 1

Position 2

Pogition 3

Position &

Position 5

Pogiticn 6

Position 7

Position 8

Pogition §

Arabie figure denoting test naterial,

(5 is for preserved foods).
Dash,
Arsbie figure denoting the type of preserved food:

for canned food.

j o]

for combat rations.

2

3 for survivel rations.
Dash.
Arabic figure denoting excect nature of food sanple.
Dash,

Rerian figure indicating the location cof the sanple

during the exposure period, thus

I in the depot at the cleared site.
I1 in the depot at the jungle site.

ilo figure in the air-conditioned building.
Upper case letter indicating the storage shelf:

U {for upper.

L for lower.

For 21l samples covered in this report, = lower case
"a" indicating that the samples were enclosed in
cardboard boxes, "b" indicating that the samples were

outside cardboard boxes on the shelf.

L7



Pogition 11

For all samples covered in thig report, fIl uwper case
"A" indicating that they werc withdérown ofier Z wenths

exposure (first withdrawal ).

Arabic figure indicating the idertity of the sample
in a group with otherwise identical labels {or in-

dicating number of replicate in a group ).



