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Abstract

This report summarizes technique, estimated precisions and results for

3 3

H and “He analyses made on three cruises in the Sargasso Sea. In

addition, a statistical treatment is made on 36 surface (€ 10 m) 3He/4He
analyses to obtain an estimate of the solubility isotop? effect and its
temperature dependence to be

(a- 1) x 1000 °/oo = -(17.3 + 0.8) +(0.28 + 0.06) T (°c)
with a regression scatter of 2.6 ®/00 and a linear correlation coefficient

of 0.640.




1. Introduction

This report serves three purposes: it summarizes the analytical
techniques (sections 1(a) through 1(d)); it presents a preliminary analysis of
surface and near surface water helium isotope ratio anomalies to allow an
evaluation of the isotope effect on solution (section 2); and, it presents
data obtained by this laboratory from some recent cruises (sections 3 and 4).
It is presently intended that this report be the first in a series of data
releases which will occur periodically, and represent the primary form of data
report and update on analytical techniques.

(a) Sampling Technique

Samples are drawn from standard oceanographic sample bottles (Niskin and
Nansen bottles) by a simple gravity feed technique through tygon tubing. The
sampler itself consists of a ca. 1 m length of 0.95 cm or 1.27 cm 0.D.
annealed, dehydrated copper refrigeration tubing, which is pinched at either

end with standard refrigeration tube pinch-clamps (Imperial-Eastman type

105-FF) and mounted in an aluminum channel. The sample is transferred to the
sampler by initially raising the sampler above the height of the bottle,
opening the lower stopcock, opening the vent and then lowering the sampler
slowly so that the air resident in the sampler is displaced slowly by the
seawater. After gravity flow is established, the sampler is tapped to remove
any air bubbles remaining. When several volumes of water have flushed through

the sampler, the sampler is sealed by tightening the pinch-clamps. The

samplers are then rinsed in fresh water and the ends rinsed out with a wash
bottle of fresh water. The useful shelf-life of samples in these containers,

with proper sampler preparation and post-sampling treatment is about two
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years. Severe reductions in this shelf-life result from exposure to water or
humid conditions, or from storage with water in the ends. Also, the clamp gap
is critical for the strength of the seal.

(b) Sample Extraction

The sampler is connected via a viton o-ring coupling to an all metal
extraction system which is subsequently baked (at 150°C) and evacuated to a
pressure of better than 2 x 1()-5 torr. After isolation from the diffusion
pump, the sample is introduced into the system by rerounding the bottom
pinch-seal slightly and allowing the sample to dribble into a ca. 200 ml
Corning type 1720 aluminosilicate glass reservoir where it is shake-stirred
for ten minutes. The helium is then transferred to an aluminosilicate glass
breakseal sample tube by chilling the sample tube with liquid nitrogen. In

this process, the major gases (NZ’ 0, and Ar) exsolved from the sample are

2
adsorbed on activated charcoal inside the sample tube, and the exsolved He and
Ne are swept over into the sample tube by water vapor transfer through the
seal-off constriction ( 1 mm I.D. by 20 mm length) of the sample tube. The
H,0 vapor pressure difference maintained by the water (about 25 torr) serves
to quantitatively sweep over the He and Ne into the sample tube and keep it
there. This procedure has been determined mass spectrometrically (both
on-line and by re-extraction) to be quantitative (better than 99.9%

recovery). The small amount of water transferred to the sample tube (ca. 500
mg) is not sufficient to significantly effect the 3He/43e ratio of the

sample during storage for typical oceanic tritium levels (<20 T.U.), and could

in principle be accounted for. The helium sample is then "saved" by

flame-sealing the constriction and stored for future analysis.
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The procedure is checked (i.e. for completeness of extraction and
presence of leaks) by watching for a pressure surge when the pump isolation
valve is opened again (the water vapor pressure is "masked" by a liquid

nitrogen chilled trap), and the sample is further agitated to ensure complete

degassing. The reservoir (actually a storage container with breakseal and

seal-off constriction) is subsequently sealed off. The sample is then stored

in a chest freezer (-20°C) to reduce diffusive influx of He during the

S —

3-3ne growth period (12 months). To further reduce the contribution from
i He exsolving from the glass container itself, the container had been treated

prior to extraction by heating for ca. 10 hr to 350°C in a helium-free (pure

Nz) atmosphere.

(c) Helium Isotope Analysis

The isotopic ratio of the helium extracted from the samples is analyzed
in the "batch mode" mass spectrometrically. The mass spectrometer used is a
| specially designed, Shields type, dual collecting, statically operated, 90°
magnetic sector, single focussing, 25 cm radius mass spectrometer with an
electron impact Nier type source. 4He is collected on a faraday cup and the
current measured by a 1010 ohm grid-leak solid state electrometer and
frequency modulated (VFC) at 100 KHz. The 3He was detected and amplified by
a 20 stage focussed mesh electron multiplier (gain ~ 105) operated in the

current integrating mode and measured and digitized as with 4ae. Both

b - digital and analog records are made, but the computations are performed from

the digital data. An analysis consists of nine integrations of 90 sec each on

the 3He and 4

He peaks simultaneously, separated and bracketed by 10 second

integrations on the respective baselines.



The isotopic ratio is computed as an isotopic ratio anomaly relative to

air, which was used as the calibration standard. Sample analyses are
bracketed by air aliquot analyses. The instrument is calibrated for .
non-linearity, i.e. apparent ratio variations in otherwise identical samples

of differing sizes. The corrections applied to the samples due to this effect

are typically less than 2 0 of analytical precision. This non-linearity is

periodically examined by analysis of aliquots of varying isotopic ratios and

determined to be solely a function of “He (i.e. total gas pressure) in the
instrument. No effects occur due to variation (in sample) of Ne
concentrations, because the inlet procedure precludes significant amounts of

Ne entering the spectrometer. The sample is "chromatographed" into the

spectrometer through liquid nitrogen chilled activated charcoal for a
precisely determined period of time, during which about 60% of the He enters
the instrument, but only about 2% of the Ne comes through. Tripling the Ne
concentration in the air standard shows no significant change in the apparent
4e/*He ratio response. Consequently, the small (ca. 20%) difference in
He/Ne ratios between air standards and samples gives no effect.

The chromatographic procedure used fractionates 3Re in favor of hﬂe.
This effect is corrected for by processing air standards in an identical ]

fashion through the same system. Great care is exercised in analytical

procedure because variations in the procedure (column cooling, etc.) leads to
random errors and degrades analytical precision. Analytical precision is

estimated by the reproducibility of air standards.
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(d) Tritium Measurements

The tritium analyses are accomplished by mass spectrometric analysis of
e resulting from 3H decay during storage of the initially degasced water
samples (1) in the aluminosilicate storage vessels mentioned earlier. The
3He is extracted from the samples by what amounts to the "head-space"
technique. The sample is defrosted (cf. sec. 1 (b)) and stirred vigorously.
The volume of the container is about 200 ml, and the solubility of He is such
that at 22°C, 99.8% of the trituigenic 3He resides in the headspace for a
45 g sample (99.4% for a 90 g sample). The sample is water vapor diffusion
pumped from the vessel in an evacuated. all metal sample handling line
directly coupled to the mass spectrometer. Mass spectrometric analysis
consists of four 100 second integrations on the 3He and 4He peaks
bracketed and separated by 100 second integrations on the respective baselines.

The standard used in analysis consists of aliquots of volumetrically
reduced air standards. The technique used is to generate two daily
calibration curves. One curve consists of the 4He response as a function of
the number of aliquots (anywhere from 0 to 8 aliquots are admitted), and a
second curve consists of 3He response Vs. 4He response. A linear
regression of the former yields a precise estimate of the line processing
blank (the intercept) and the sensitivity (the slope). A linear regression of
the latter gives the instrumental discrimination function, the scatter about
which is the analytical precision. By this method, instrumental sensitivity
and discrimination is determined to the order of a few per mil; i.e. better

than analytical precision. The discrimination function is used in conjunction

with the sample's aﬂe measurement to correct for "atmospheric




el oy Lo b Bt s (L bt i e Lol o st

i Al B Gl i b g ama s AIBEL e b i i ' atits e fogie ™ L el aonina el M oA Zhih

contribution". Analysis of evacuated storage vessels (stored for the same
period of time under identical circumstances) shows this contribution
(presumably He exsolved from the glass itself) to be within analytical
precision (a few percent) of the atmospheric ratio. The 3He contribution
from this component is equivalent to about 0.8 T.U. for a 45 g sample stored
for one year. The standard aliquots are usually around 5 x 10_15 cc (STP)
3He, corresponding to about 0.7 T.U.

(e) Computation, Assumptions and Definitions

The helium concentrations are measured by mass spectrometric peak height

comparison of the sample with air standards. Reproducibility of air standards
varied from batch to batch and has been improving with time as the technique
is improved. It is typically of the order of 1%; but recent analyses are now
close to 5 °/oo. The air standard size is computed using the measured
temperature, relative humidity and barometric pressure, and assuming 5.24 x
10-6 ppmv helium concentration in air. Sample weights were obtained by
difference (sampler full vs. sampler empty) to + .0l g ( 0.3 °/00).

The helium isotopic ratio anomalies (DEL-3HE) are expressed in per mil

and computed according to
s Che) = (Rg/R, -1) x 1000 °/co,
where Rs and RA are the isotopic ratios (3He/4He) of the sample and
air respectively. This value has been corrected for instrumental effects

(size dependence) and in storage decay of tritium.

The excess JHe concentrations (in cc (STP)/g) and T.U.) were computed

assuming that all of the excess helium (above solubility equilibrium at one

atmosphere, potential temperature, and salinity, using data from (2)) was




entrapped, unfractionated air due either to sea surface bubble injection, or
bubble trapping in the sampler. The relation used was

¢ (3He) = & RC/1000 + (1 -a) RC*
wiere C (3He) is the concentration of excess 3He, 8 is the isotopic ratio
anomaly (in per mil, defined earlier), R is the atmospheric ratio (1.384 x
10-6, after (1)) C is the helium concentration, a is the solubility isotope
partitioning coefficient (see below), and C* is the solubility helium
concentration. The (multiplicative) conversion factor from cc STP/g to T.U.
(10718 atoms per 'H) is

4.022 x 10**

(1 - s/1000) I-U- ~8/cc (STP)

The tritium concentrations are computed by mass spectrometric peak height

comparison with air standards of comparable size. They are corrected for
atmospheric helium contamination, fractionating water vapor loss (see (1)),
and machine performance; and are decay corrected to the date of sampling. The
assumed half-life of tritium is 12.262 y. As pointed out by Clarke et al. (1)
this may be revised upward in future, but will result in only small (ca. 1%)
changes in the values since the primary standard is air rather than the NBS
standard used by others.

2. The Isotope Effect in Solution

A cornerstone to the 3H-3He dating technique and the calculation of
the excess 3He concentrations is a knowledge of the helium solubility
isotope effect: we must know what the baseline 3He/l'lle ratio is. Weiss

(3) made a determination of the isotope effect for water and seawater. The

P VT




problems are that first, only two measurements were made for seawater in the
relevant temperature range (0-25°C); second, the analytical accuracy was of
the order of 3 °/oo for (i.e. about 2 o of our current analytical
precision); and third, the measurements were made by microgasonometric
techniques at a partial pressure of one atmosphere of 3He, necessitating a
twelve orders of magnitude extrapolation. A fourth concern, one which is more
difficult to address, involves the possibility that the natural environment
due to partial bubble dissolution, dynamic diffusion effects, etc., may not
resemble an equilibration chamber.

Consequently, we have compiled a number of near surface (shallower than
or equal to 10 m depth) sample analyses and assumed these to be representative
of the "initial” conditions. These results include only those obtained by
this laboratory since it is not known whether systematic effects may occur
between laboratories on the 1 °/oo level. The samples were taken from a
variety of ocean environs (coastal vs. open ocean vs. Mediterranean, calm vs.
stormy) and no significant salinity effect was observed (or expected) over the
range covered (32 °/oo to 38 °/o0).

The data, plotted in Figure 2, exhibit a significant temperature
dependence. A linear regressicn (solid line) yields a relation of

(a=1) x 1000 °/oo = -(17.3 + .8) +(0.28 + 0.06) T (°C)
with a regression scatter of 2.6 ®/oo and a linear correlation coefficient
of 0.640. For the 36 points used, the correlation probability is greater than
.999. The regression scatter is slightly higher than analytical precision and

may be due to variation of systematic errors betweeen analysis batches, or

natural variations due to the effects mentioned earlier.
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3. Cruise Descriptions

The data contained in this report are on samples taken on two cruises and
from a monitoring station.

(a) sarg 74

These stations (labelled S74###) were taken during KNORR cruise 43
November to December, 1974, from Bermuda to Woods Hole, L.V. Worthington,
Chief Scientist. The general area of operations was between 30°N and 36°N
near 68°W, with one station at 33.5°N, 56.5°W. The hydrographic data
was generously supplied by L. V. Worthington and his co-workers.

(b) sarg 75

These stations (labelled S75###) were occupied on KNORR cruise 48, March,
1975, L. V. Worthington, Chief Scientist. Details as with Sarg 74.

(c) Pan 77

The Panulirus samples (PAN###) were taken at the Bermuda Monitoring ;
Station (32.2°N, 64.5°W) by BBS personnel on the Panulirus II. Hydro data
courtesy of BBS and E. Schroeder.

(d) Data Quality :

The relative precisions of analysis varied with the cruise, since
improvements in technique came gradually. Since the samples were drawn from
Nansen bottles, no duplicates were available (limited water volume!), so that

analytical precision was estimated from reproducibility of standards.
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Cruise

Sarg 74

Sarg 75

Pan 77

TABLE 1

Data Quality

Helium
Che) C (He)

%/00 b 4

2.0 1.4
2.0 : 1.0
1.8 0.75

Tritium

Relative Detection

Error Limit
(%) (T.U.)
4 .20

4 .15




T

e s

.

(1)

(2)

(3)

(4)

=)

References and Acknowledgements

W. B. Clarke, W. J. Jenkins and Z. Top (1976). Determination of trit-
ium by mass spectrometric measurement of 3He. Int. J. App. Rad. Iso-
topes 27: 515-522.

R. F. Weiss (1971). The solubility'of helium and neon in water and
seawater. J. Chem. Engg. Data 16: 235-241.

R. F. Weiss (1970). Helium isotope effect in solution in water and
seawater. Science 168: 247-248.

We are grateful to L. V. Worthington who gave generously of shiptime,
inspiration and hydrographic data for the Sarg cruises, and to E.
Schroeder and the Bermuda Biological Station personnel for coopera-
tion and hydrographic data for the Panulirus stations. The mass
spectrometer was constructed by the artistry of C. J. Peters, Jr.,

and would not have been possible but for the support of D. W. Spencer
and the more-than-occasional end-run of S. Kadar. Analytical and log-
istical support was provided for the Sarg cruises by O.N.R. Contract
#N00014-74-C0262, and for the ?anulirus stations by N.S.F. Grant

No. 76-20485.




-12=-

TABLE 2




§
™
-

’

KKK HHKKK XKKKK XKKKK KKKXK 0L*Y 019+ 42 660°GE zE'9 *6L6
KRKKK HKKKK KKKKK KKKKK KKKK Zve ELE*LE S TAT I£°6 *£8/
AL KHKKK KKKKK KKKKK KKKXK 09°¢ LEB*LE zTar9g SL°TT *c89
KARKKK KKAKK KKKKK KRKKK KKKXK 60t 29898 hd%: R~ £6°ET *88C
| 19 KKKKK KKKKK KKKKK HKKXK AN Z0L* 9 BET'9F £4°GT ‘16
w 8o KRKKK KKKKK KKKKK KKKK Zaty vI9°* 9T 11298 BT *Tv
m 996 KHAKK KKKKK KKKKK KKKK £b b v95* 9T £V 98 66°91 ‘TéE
| Ak KKKKK KKKKK KKKKK KKK voy LYE* 9T 052 * 9¢ 65 L1 *8IE
w £1°9 KKKKK XKKKK KKKKK KKKXK vy LYE* 9T 05z * 9% 65°LT 183
| 9T+ 9 KKKKK XKKKK KKKk K KKKXK o'y LBE 9T A4 AR2> £0°87 *0LZ
AL KKKKK XKKKK KKK KKKK b8 Y YEE 9T 09b *9¢ £E£°8T *Sve
5L°9 KKKKK KKKKK KKKKK XKKXK Sy PET* 9T 08Y * 9% v 8T *ZTT
KRKKK XKKKK KKKKK KKK KK KKKK 85 £LT* 9T B&Y * 9F V06T *L61
1 96°G KKKAK KKKKK KKKKK KHKK G4 Y VLT 9E ?8Y * 9% 00°6T ‘LT
M gL09 HKKKK KKKKK KKKKK KKKK Ty BGO* 9T BZG'9F L5567 ‘05T
KHKKK FHKKK KKKKK KKKKK KKKK Pa* T16°5C 615G 9¢ 0102 *CZT
KKKKK KKKKK KKKKK KKKk K KKKK b5y 06€* 6T BLY *9F 6812 *00T
HHRKK KKKKK KKKKK KKKKK KAKK 06*Y 650G b¥T* 9L 9v*ZT ‘gL
£5°G KKKKK KKK KRKKK KKKK 86y G06° YT 0ZZT* 9% £4°2T *05
s KKKKK KKKKK KKKKK KKKXK S6'Y GE6*¥T vOZ* 9f 9L°CE *0Z
AKKKK KKKKK KKKKK KKK KKKK L6y L6 ¥T 01Z* 9% L4022 ‘v
N L (*N*1)  (ST.O0TXO/33)  (*%Z)  (8.0TX9/2D) /W) (*%) (%) (2-930) (W)
WNILINL IHE-SX IHE-SX AHE-T30 NONDD 3H  NIOAXO0  YL3IHL-9IS  ALINIWS  JW3IL0d  HLd43d
KKKKRRKKKKKRKK
‘W ‘BE9Y = HL430 05°9% X 05°0% vL/T1/81 ZYSYLS NOILVLS
!
?% " . SR N s iy

R I T B LT T LT D F PR L R e Vo CIL T e Tyt e 2. o SRR e A g X Lo




TSGR 4T PEENTI M

o S

vl4~-

760
80
KKKk
0°%
EAA
00°v

>e
SC

AR 4
6905
L8°5
81°%
v1'9
v6's
&L05
Ly 9
e 9
KKK K
894
XKKKK
9L L
89°5
TL°'S
c0*9
9¥*s
v 9
Sv*9
g9
(‘n*L
WNILIML

XKk KK KAk KK KKKk kK KKKX I1'v 858 /< P01°SE KKKKX ‘964
AHOKKKK KKK KK KKK KK KAKKXK 1408 41 A coc'se £9°'8 ‘968
KAOKK K KKKk K KKKXKXK KoKk X L2 A8 VA AT R Kokokok ok x 8v°0T1 ‘6L
K KKKK KKK kKK Kok kKK KKKk 8L v86°9C T49°E5F £°'C1 *L69
£33 3 3 3 KKK KK KKK K XkKXK ¢y 516*9¢ KKKKKK vo'erT A 44
KEKKK KKKk K HOkk ok kK KKKk ?0't £08°9¢C £L6°5E 69°v1 ‘865
RokkkK Kokkokk KKKk K KKXX £1'v LEL9C v1°9¢ £9°ST ‘8¢S
KKKk XK KAk kK KKKXKX KKK 13208 4 99 1S29¢ cE*91 ‘86v
KKK KK KKk kX ROk Kk k KKKX 018 4 L6598 9L 98 £8°'91 ‘8vt
KXXKXK KKK KK KKKXKK *kKXK A A 4 085 9¢ 9LE*9E £0°<LT ‘ver
KK KKK RKKKX XAKAKK Kk Kk Yo'y 6v5°9C SOV 9% LT ANA | ‘668
KAk KK KK KKK KAOKXK XK KKKk b v 1£5*9C 24 AR 4 LT ‘vig
KKKKK kKKK KKKk X KKKk 05'v SI5*9C IA 4 Al 4> c5*<LT -1 4
K KAkKK KKKk XRKKkK KRKK L A= £Lv*9C ovv*9g L9 LT ‘veg
KKKKK AKKk kK KoKk kK *kkk L5t 8LV 9 cry 9t 8Ll t662
KKK KK KKK KK XKk KK KKKk 5y L0V 9T IA 4 A 4% P6°LT ‘vic
AOK KKK KKKk KKKk KKK XK K420 4 e o 69v 9% 8c°'81 téve
XoKokok X KK KKK ¥AKKKK KKKX £L°0 g6 92 65v 9 Sv*81 ‘vcc
KAKXKK KKK KK AKKAOK K KKK X 0Ly gce9c tov 9L vic8t ‘661
KKKKK KAKKKK XKKKX KKKk YR 4 64192 0Ly 9% £6°'8T VLT
KkokkK KKKKX KokkkK *kkxk c8'v SC1*9c 08y * ¢ LT 6T *0ST
KKK XK Kkkkxk XKokkok K KkKX 68°¢v L£0°9C 105°9¢ L5 6T ‘G2t
KKAKokk KKK KK KKKk *kkxk 01°'s CL8°5C P1G° 98 £C°0C ‘00T
KKAKKK KKKk KKKXKX Kok kKX ov*s SLé6've KKKXK KK cv'ee ‘S
KAKAKKK KKK KK KKK XK *ok kX 86't 696°ve ?05°9¢ £V ee ‘0S
KKKKX KKKKK KkAOKK KKKX £0*'S 6g8*ve Svs* 9 L6°FC ‘se ]
KKKKX KKKk X KkAKKK KKKX 10°'S Se8've cgES9e 66°¢C ‘T
('n*L (ST.0TXH/2D) *7) (8.01TX9/22) (1/71W) *%) *%) (J-930) (W)
JHE-8X JHE~SX AHE-131 NINOD 3H N3I9AXO0 V13H1-91IS ALINITWYS dW3104d H1d43d
RKKRKKKKKKKKKK

‘W C5T8F = HL43d 0549 X 05°0¢% vZi/11/81 PYErLS NOILYLS




S0°1
6C° 1
L 20 |
8v't
XRKKK
, KKK KK
P 625
E I KKK
. KKKk K
£e€9
b2
SS9
9
v8*'s
88°9
Kokkkk
ce9
£ 9
51°9
69
?5°'S
9g°‘S
£5°S
vc9
09°*9
%9
448
«('n*i
WNILIMNL

P s s o a0

P01
KKKXKK
KKK K
KRKKK
KKKKK
KKKk
66T
KKKXKX
KKKk
100 3
otr*e
oc'e
86°1
i8°1
00*'e
?0*'E
84°1
F XA ¢
8c*'1
550
ov*o
L8100
62°0
vi*o-
KKK K
£0°*0~
LAY

(*N*L)d (ST.0TX9/3D)
JHE-8X

JHE-SX

‘W

‘969¢

55*¢
KKK KK
KKK KK
RRRKRK
KAKAKKXK
KKKk
LY
KKK KK
XKk Kk
15°5
£0°S
8a°'S
vity
8v*v
08°*'v
vé6'v
VAR 4
AR
0L
19 20 §
?6*0
68°0
v6°0
14 0 g
KRKKK
LT 0~
110

1*6C
£°0t
KAKKKK
*RKKAK
RRAKKK
Xokkk kK
S°€L
*okkkxk
*Okokk kK
£°98
664
S5
c'es
£°L9
| A4
884
099
vEY
8°'Sv
8¢t
9
c's
v*9
8°'91~
KAKXK
v'ct-
18-
(*2)

JHE-T30

Hi43d

- YAl 4
xAkk
KKKXK
*RAKK
KKK
*kKX
co'v
kkokxK
XKokkk
L0
L6°E
L4 8 4
S0'v
20 B 4
T6°'¢€
G6'E
66°'%
00V
88°'¢
L6°'E
96°'€
Sé6°F
cé'f
?8°¢
L3 3 3
61T°v
00V

149048 4
14°E
LYY
84'F
£8°¢
00°'v
vi‘ey
61°Y
SEd
gev
1328 4
ov'y
ov*'v
£y
14708 4
81y
LT 4
3 4
=370 4
9Ly
6Ly
96V
vec's
86°'t
00°S
0L°S
cé6'v

(8.0TX9/33) (/W)

NINOJ 3H

N3I9AXO

05°49 X 05°*CE

v9s L2
To6gLe
06T1'LE
c00*se
868°9C
ovg*9c
194°9C
089°*9c
£09°92
165°9C
9592
cEL* 9
c05°9¢
14w 92
ey 9C
88y 9c
61g°9C
L8 9¢
cve9c
S91°9¢
121*9¢
110°9¢
£9L°52
£60°5C
£80°SC
6£0°'5C
600°ST
(*%)

V1i3H1-91IS

vL/TT/76T

16058
051°*8¢
CEL*SE
098¢
v8L°5E
T16°'SE
cvo* 9L
881°'9¢
cee ot
99 9%
LBL° 9L
60%° 9%
LTh 9%
vy 9¢
o8v 9L
L&Y 9%
?15'9¢
05 9¢
£95°9¢
c8r 9L
105°9¢
STE* 9L
LES* 9L
CIS'9¢
b6V 9%
6LV 98
L6 9F
(*%)

ALINIT®S

199 -7-1-
£1°'8 ‘668
£C°01 -1-74
952t ‘669
85°¢CT 144
cE'vI *66S
A8 -1 45
66°S1 -1 4
vit9t 144
56°91 ‘vev
Vil ‘668
£E LT ‘e
IS4 ‘ove
89°*L1 M =TA
6L ‘00g
4181 T4
c5'81 *0se
6981 *SeT
56°81 ‘002
c0*61 ‘SLT
SZ*61 *0ST
vit61 ‘SCtT
0L°0C ‘00T
co*ge *SL
co‘gcC *0S
[l 8 A i =4
10°£C o
(J3-930) W)
4W3104 H1d3d
KKKKRKRRRKRKKK

B8YSPLS NOILVIS




-16-

T TR o

L1 F (8°0 80*¢ g£cc A A 4 88'¢ ey LE ?60° 5% 59°L ‘866
Aok kXK KKKk K KK KKK KKK KK KKKk 68 E cgesLe 08Z S GL'6 ‘868
06°'c 15°T coe £°18 PAVRS 4 85°¢ A R 695 GE vi‘ect ‘86
13708 4 (ST L8 695 16'% GI'Y 958°9¢ c88°*'5¢ vi‘vl ‘669
£0°'5 10*¢ £8°'v 1°09 66V 81'¢v 584L°9¢ 666° 5% 88°vl1 147
8808 66°1 6L A8 24 00t YA 4 10498 veET*9g AN ! 665
05°5 KAKKKXK KoKk KK KKKKXK *KXKX -390 4 o' 9c voc* 9 0c*91 -1 45
6V vo*e 06°¥ 884 06°E 420 4 865 9C ceEt oL 8L°91 M-T-1 4
65 81°c vels 0*'v8 G6'E ov'tv 8v5*9c o8L° 9L 6T°LT -144
66°5 KAKKXKK KKK XK kKKK KKKk R A 4 05 9¢ cov'* 9% e LT ‘gCY
8g°9 0Lt 80t 8¢9 96°€ b4 A8 4 c8y*9c gcr 9oL 85°4LT ‘86%
689 8v'T ?G6°'E bees P6*¢ vy oovtee SEv 9 0L LT ‘ELE
£4°'5 68°1 ve'e S5'6t S6'¢ 15 -39 Al by 9g 8Lt ‘8ve
68°9 ov°1t b T &' 08 £6°'% 1408 4 ?0¢* 9 598 86°LT ‘gef
£L°9 £cT vé6°c v'iv o't 4 D 4 €8 9c LSV 9% 60°8T1 *66C
Pv°*9 KKKKX XKk ok KKK KK KKKk A 4 8re*9c SeEv 9ot 0Z*8T1 ‘vie
09 8v*1 GG*g oS 06°'C 6V 06C*9C vis9e £9°81 *éve
00°*L vt L6°T T*EY S6°'E o 8 4 £5€°9¢ £I1G°9¢ LL°8T ‘vee
68°'S €90 8v°*1 8°GT P6*E &9V geeoc o9 * 9% £2°81 *00e
50°9 v 0 LT°'T 90T £8°'L 08'v 640°9C Lvy 9L SZ* 61 *SLT
1c*9 £v°0 AR § 2L 00V L6y T06°5¢ cev* 9t 98°6T *0ST
KKKKK kA K KKKk KRRKRK *kkXK c1*s B&6S*SE LIV 9F £6°0C M 1A !
84°5 £1°0 0g*0 S~ ci'vy £6'Y CET*SE 8oy *9¢ 19°cc ‘00T
425 vo‘o 600 ?°'8- 86°'F S6'v Ti1°se S6£°9¢ g9*ce *SL
vics £0°'0 80°'0 '8~ | S48 4 T6'Y 060°5¢c £8g°9¢ 69°cc *0S
18°'S £0°0~ 80°0- 8°'01- AR 4 68°'v S50°*'Sc 8L£°9E 08°*ce ‘sc
08*'S 100~ 00~ 0°01-~- 6TV 6% L10°5E ?9%°9¢ 06*cc ‘T
c'n*L «¢'n*Ld (ST.0TX9/33) *%) (8.0TX9/33) /W) *%) *%) (J-930) (W)
WNILIML JHE-8X JHE-SX JHE-T131 NINOJ 3H NIDAXO0 V13HL-9IS ALINITWS 4W3104d Hld3a

KRKKKRRKKRKKKK
‘W P05 = HL43ad 0549 X 05°'¢vE vL/TT/7617 0S5Sv4LS NOILVIS




-17=

KkAOkK
A ¢
£9°'%
PAAR 4
KKKXKXK
*kokkk
£L°5
KKK X
PLS
£5°9
v5'9
199
vi9
v 9
KAKkKX
£6°S
KokkkK
81°9
KKKk
£5°9
96°5
LY
9€°S
v1°S
c9's
51°S
£€°'s
«*n°*L)
WNILIML

15 7 R v s

KKKKX KAKXKKXK
L0°T 95°C
L8°1 =1 4
95*c vi*9
81°c £e's
61°C AR
Rokkokk XAk KkK
66°1 LL Y
£8°1 =320 4
99T 86'%
S9°1 Gé6'L
vo°I 56°¢
cc*'t £6°¢c
06°0 L1E
96°0 Se°T
8v°0 ?1°1
¥9°0 SR |
09°0 14 B}
c5°0 et
XAkkKK Xkkkk
£V 0 vo't
£0°0- 81°0-
60°'0 cc'o
vo*o0- T1°0-
£0°0- 80°0-
£0°'0- £0° 0~
c0°0- v0°0-
«('n*l1) (ST.0TX9/3)
JHE-SX JHE-SX

KKK XX
oL
059
v 68
VL9
v°18
KKK KK
£°'5L
veL9
109
L°LS
6°5S
S*'Tv
19
?°LT
01
T
v°51
6°T1
KKKk
S'8
S'ET-
1°9-
| A
T*T1-
£°0T-
86—
*%)

JHE-130

‘W 5405 = HL1d43d

KKK
vE'Y
0T Y
Zo'y
68'Y
60 Y
HKKK
L6°%
z0'Y
Z0*Y
9Ty
6T Y
10'Y
8Z'Y
68'¢
ve's
8S*Y
£6°¢
68'¢
KKK
z6's

168
86'E
z6'%
60°Y
vE'Y
BE* Y

(8.0TX9/30) CI/W)
NINDD 3H

81°'¢
81°¢
08¢
96°¢
0Tt
81°'%
£0*'v
vy
St
LA 4
A A8 4
L4 4
05y
A A 4
SLY
LY
cLy
£9°%
0Ly
09t
89V
A 4
LY
LLy
£6'v
<8y
i8¢

N3IDAXO0

0549 X 05°9¢

L9LLE LT LE
v60°* L2 vov sSg
616°*9C 6LL° 58
654°9C vL0°9¢
LTL9C 061°9¢
cv9*9c 99c°9¢
945 9C 89L° 9%
86t 9C ve*9g
£9v*9C ooy 9t
by 9C 09%* 9%
viv*9c £LV*9E
09g 92 LLv* 9%
862 9c (Y4 Al 4>
8ve9c 08v*9¢
1o0e*9¢e c8v 9%
GE1*9C 8L 9%
cri*9c £8v 9%
590° %92 125°9¢
c66°52 125°9¢
L8452 ovsS*9g
SIS*SC LS 9E
688°'tvc vog*9f
088°*vc c6c 9%
S48°ve 06C° 9%
L98°veE 6L2° 9%
9L8°*'vC S6C° 9%
068°vC c0g* 98
(*%) (*Z)
V13H1-9IS ALINITWWS
vi/711/708

KKKKX 966
80°11 ‘968
VLT *L6L
9C*'ST *L69
KkkkX A 44
V91 ‘865
co*/LT ‘8vs
VA A ‘86v
GLLT i :144
£8°LT =144
10°8T ‘00V
vZ*8t *CLE
6v°'81 ¢ 153 %
6981 ‘ece
88°'8T1 *00L
S0*61 *cLe
£C 61 *0Sc
56T . *gee
0861 ‘86T
c9'0c ‘YL
£9°1C 14
81°'€c ‘vel
81°gc -1
61°'gC ‘vL
61°'€C *0S
oc*'gc ‘e
81°'ge o §
(J-930) (W) :
4W310d H1d430-
KKAKKRKK K KKK KKK

€55v4S NOILVIS




«18~

KKK K ST'T LT AAKA X 8c'vy 0G5 6L LE c00*'sg £ ‘v89
A ¢ AR 548 0°ge A8 % v s £14°LC S00°*SE 68°'% ‘GE9
AHOK KKK KK KKK XK KKK KokKKXK KKK X 9L 5 vos*se 010°*S¢ 00°'S ‘985
8£°1T 0c*1 68°¢ 8'vL £E Y SIS 089*<LC 8C0°5¢ cE'S *LES
14 ¢ 60°1T 19 5°8¢ 8ty 8t ££9°LC SR R =3 % G405 ‘88v
TO*T 640 £ea TS5 ety £v'e 145 LE L5058 99 -3 4 4
T0°T €6°0 | A 6°0c LLt Y ve'y 8v5'4LC 190°5¢ 959 ‘ecy
c8*o0 8*0 vo't PLT A 4 LTY 68v*LC £0°5¢ KoKk kX ‘86¢
v8°o0 vO°*T 5 '8¢ £et e vite I2A AF XA £80°5¢ V5L i 4%
KKK K 660 -3 A S've 99 iy e Tov*sLe £80°'5€E Vil 14>
KKK KK 09°*0 LA ! £°0T1 LY LEE SEgLe 060°*5¢ 41°s ‘vce
v6°0 KKKk K KAKKXKX veoc KKK AT N £8cLC 13 408" 84°8 -1-14
vé6'0 v6'0 el e S 12150 4 L1°% 8ecsie L6T°5E £8'6 ‘viT
KKKk KKKk K KKKKXK KoKk K kKK ?1'€ P61 LE KKKKKK 486 -1 2
TE*T ?6°0 og*e T*4LE T1*'¢ 1°¢ LYT*LE 13728304 Ly 0T ‘vee ‘
vo°T 801 65°C 8°0L 14908 4 11'e ¥80°Lc SIv*SE 8T°'T11 *00c 3
06°1 VAN ! 0g g 85t 0t g£c e 800*4LC voEtele s1'et *CLT ‘
RKKKK P91 66 L 8°'vS 2% 30 4 8 g 016* %2 869°'SE 0C*ET *0ST !
og*'g LT cey T°19 LTV 15 LE8*9¢ cIg'se co‘vl *eCl
86'v GL'T SR 4 c°09 ce'y GS'g 509°9¢ T06°5E SE°*ST ‘00T
189 1¢1 06*¢c T*1v vo'e 6L°E 512*9c 8cL°8E Ly*91 *SL
98 00 ?1°0 0*8~ (0} 208 4 ve's 489 5¢ ?05°* 5S¢ P6°LT ‘08
*okkkk €g*o £5°0 L= Sv'v ve's ¥89°5C 605°S¢ 86°LT ‘e
KKKk 610 Sv*0 - 1 2308 4 PAVAS* cL9*5E P15'65E S0°'81 ‘T
(*n*L ('n*L) (GT.0TXO/2D) *%Z) (8.0TX9/00) (1/7W) (*Z) *%) (J-93d0) (W)
WNILINML JHE-8X AHE-SX JHE-130 NINOJD 3H N3IDAXO0 Y13H1-91S ALINITWWS JdW3104 HLd3a
AOKKER KKK KKK KKK |
‘W 568 = HLA3T 0549 X 05°8¢% vi/11/0C Yoov/S NDILVLIS




*19-

4£°C Kok kKK KKKk K KKAKKX KKK XK 58°'S 55442 566°ve Sv'v ‘966
0?°1 10°T v 8°58 1248 4 58°S svitLe 800'S¢g £9'¢ ‘968
‘ o0&t LE0 T 50°¢g G LE VA 4 8v°'S crLLe 610°'SE 66'Y *96L
] 960 16°0 T 6TE 1'ge AR 4 £1°S L59*LE CEO°SE vs*S *969
F £4°'0 €80 P61 £°61 L2 4 vy ££5°4L2 950°*'SE v9°9 *96S
: AokKKK Kok kKK KKK KK KKK KX HKKXK £6°'% 6gv*Le 890°5¢ 8g°L 4 4
18°0 06°0 ?1°a T*ge 9ty 0Le T6£*LE L0T*SE 16°L 14
KKKKX 56°0 8cc G°1e 10°5 IS¢ L0g*Le LETSE 198 4 44
KKK K cL°0 £4°1 6°ET Cé6'Y ve'e [T ANAA £81°GE 616 ‘ocy
80°'T 160 81°c £'ve 61V 6g°¢ gecLe 61258 AR ) *S6F
KkKKX 58°0 vo*c 912 L2 Sg'e g61°LEC 05 SE ve*é ‘69E
£6°T 580 50*E 6°1c 9y (8°E vi*Le ?IE°*SE v ot 44
Aokokkk &'t 10°E 668 (/) Bl 4 SRS 680°LC T6£°*SE SO°TIT ‘61L
KKKXKXK KKKk XK *KKKK XAKKKX XEXX 18y veo*sLe SES*SE v6'tt ‘vé6c
LTV 00 8v*'0 £ | T 4 {818 voo‘se 195°S¢g oc*et ‘0Le
oL 10 ££°0 0L~ T1°v €5'S 966°9C 855°'5¢ gc'ct WA 04
1945 61°0 v °0 8- ve'v cv*'s vée6*9c 6558 ?1°ct ‘veée
KoKk KK kKKK k KKKk KKKKK RRRR £9°'v 696*9C VIS SE 61*Ct 66T
ver9 KKKKXK KKK KX KKKKK xXKKX ?1°S 096*9¢ LLVSE 6021 *6LT
0g*9 80°'0 61°0 P8~ 1408 4 v9°'S 1cé6*9¢ S9L°SE v8°'T1 ‘0ST
ve*s £0°0 L1°0 6°6- L0°V 85°S S06°*9C U474 0 =} 6T T A ¢
ov* L vo*0-~ 010~ LA S L4 Al 4 v9°S 688°9¢ £L8°5F vo*et ‘00T
T9L 00 500 8T~ L1V ve°s £98°9C 0SEg°SE 80*ct ‘SL
V6L KkKKX KKKKX KEKKXK KKK S0°*9 9£8°9¢ SGC*SE v8°1t1 ‘oS
vETT kKKK AHOKKK K KoKk kXK RKKXK 69 SvLc9¢ (AR 48 £6°01 ‘e
PN R Kokkkk KkkK KKKKK KKK V9 004 9C g8 ve vé6'0t1 i, §
(*‘n°L (‘n i (ST.0TX9/73D) (% (8.0TX9/32) (/W) 'z *%) (J-93d0) (W)
WNILIML JFHE~EX JHE-SX JHE-130 NINOD 3H N39DAXO0 V13H1-9IS ALINITYS dW310d Hlid3a
KKRKKRRKKKKRKK
‘W 6666 = HL43T 01°'85 X £5°0¢ SL/8 /48 ST954S NOILVIS
)




«20-

98‘c
£v°1
98°1
<8°o0
RokokkX
400
5€°1
8 20 §
?1°'c
£0*'e
KKK KK
KKKKX
GS8'v
8g‘v
60'S
05°9
oc*'s
50°*9
1L
KKK KK
08°S
£6°S
0g*9
L0°9
01°9
«c'n*l)
WNILINL

WEVSUUR

Aok KKK
KKKk
g1
xRNk K
60°T
£0°'T
oc*t
oT*'T
TT°T
8c°*1T
XRRXX
KKKk X
xkkKK
T0°T
88°0
KRRKRK
16°0
c£5°0
20*0-
KKKKX
XKk kK
£9°0
81°0
80°0-
60°0-

«*n°*l1) (ST.0TX9/3D)
JHE-SX

JHE-SX

‘W

45666

KokkkK
£33 8 § 4
IAAS S
KKK KK
19
v c
68C
vo*c
L9¢
60°¢
KKKKX
KKK KK
RAKKKXK
£v°c
cr'e
XRKXKX
oc*c
91
v0*0-
XKk KK
kKKK
IS°1
b0
61°0-
| LA

-
=

KAk
KRKKX
6°6%
XKk K
£°1€
?*6C
T'vE
T°ve
B'ee
6°vE
KKKAKK
V8L
XAKAKKXK
0*6C
S5*ve
Xokkkx
£°9C
T°0T
VARA S
KAKKKX
XRKKX
vl
Bty
6°v1-
T°ST-
*%)

3HE-T13a

Hid3ad

XKKXK
KKKk
8E'Y
KKK
vi‘'tv
T
4 Al 4
86°'t
0T*'v
ve'v
KKK X
KKKk
KKK XK
T 4
0 B 4
KKkX
o1*v
£0°'v
A B8 4
KKK
KKKX
YA 4
61'v
g£o'v
T0't

89°S
6v*'S
81°'%
LY
00t
£0'v
GE*E
8c'g
A
&L
15
86°'¢C
65
(A8 4
ve'd
ces
L L-28 4
86'Y
VA A%~
cE's
L£°5
96V
vo*'s
8g°S
Sg°'s

(8.01TX9/32) (/W)

NINOJ 3H NIGAXO

05°85 X 05°*8¢

052442 L10°GE
9TL LT XRRKKK
9LFLE 520°GE
119442 8Y0°GE
V0S5 LE 8L0°GE
06E°LE LOT*CE
ZTELE 8ST°CE
LLT*LE z8zcf
QYT LE PYE* CF
YIT L2 0% * GF
L50°LE £6¥°CE
£86°9C 695°G¢
GE6°9E VL5 CE
856°9C 809 °GE
1£8°9¢ 099°G¢
168° 92 089° ¢
ZEB* 9L 169°5¢
LYl 9T 852°GE
£0L*9E 652°GE
£E9*9C £58°CE
009°9Z 9T6°GE
GG5°9Z ZE6°CE
TOV*9E ¥96°GE
S6T°9Z ¥50° 98
LIT*9Z 1£0°*9€

(*%) (*%)

Vi3HL-9IS  ALINIWS

GL/8 /88

S9°'v *Sé66
L6V ‘Cé8
ve's 174
00°*9 ‘969
KKK XK ‘968
cé6'L ‘9vS
c9'8 ‘96%
80°0T ‘Zey
v¥S*01 *L6E
86°0F ‘CLE
S9°'IT A4
ce'er ‘91
09‘ct pA-T4
29'ct ‘89¢
TS 2 | ‘v
ol 8 2 4 *6t1e
09°'€1 ‘C6T
61°v1 ‘0L
Iv'vi ‘ovI
90°S1T A
¢ °*'S1 L6
89°ST *SL
Sy 91 *0S
0941 =T A
£6°LT ‘ot
(J-93d) (W)
dW3104d H1d3d
RKRKKKRKKKRKK KKK

L1I954S NOILlVLS




e T
(501
v
veE' Y
60°'S
v8*'s
?0°<L
£9*9
we'9
va‘e9
8g*9
cr*9
85°'6
cac9
vy
ov*s
&v's
06°5
89
8v°sS
HokkKK
kKK
|9 A
1L
KKKXKK
KKK KK
*n*l)
WNTILINL

FA S ¢
ve's
vt
KKKKXK
se'c
L1tE
o1°*c
veE'l
KKKk XK
9L00
£8°0
KAKKKK
420
11°0
0t*0
09°0
60°0
KKKk
100~
£¢°0
80°*0
60°0
1140
0t1*0
KKKk K
KKAKXK
«¢'n*1
JHE-SX

18°C 0°sg
lé6'C 1°'8¢
85°% 6 %Y
KKKXKXK Aok kKK
£9°9 £°08
€5 608
£0°'S 284
oc*'g G598
KAk KX KKKk XK
c8°'t £°81
661 v'ee
*okK KK KKKk K
06°0 S'v
90 £°9~
52°0 Dt Ve
£v°'T G'PT
cc* 0 Od=
Rokokok Kk KKK KK
c0*0- L0 T
G55°0 1=
61°0 A A
120 T
20 S5~
veo veo-
KKKKXK KKKXKK
KKKk K KKKKXK
(5T.0TX9/22) (*%)
JHE-SX JHE-T130
‘W 6666 = HLJ3T

vi‘y
A 0 4
8L'v
Kokokk
4 A8 4
VAVAS 4
£0*'v
80°'S
XKokkxk
0Ly
ce'y
Kkokxk
ve'y
| A 4
ITv
S0t
Yo't
KKKX
£0°'Y
vo‘'v
L&6'E
128 208 4
1304 4
co'y
KKKk
kKX

£6°f
£5'¢
98°¢
vo'v
8C'v
8L'v
ov'y
£S5
89'tv
vé6'v
c8*'v
60°'S
86't
80°S
SIS
-0 4
81°'S
vi's
SIS
L1°S
£1°'S
cl*s
60°S
60°S
I1°S
60°'S

(8.0TX9/30) (/W)

NINOJ 3H

NADAXD

0585 X 05*9¢

o T TR T T R TN AR TR TN Ry

cvvie GCI°5E
voc*Lc 1£C°SE
?90°LE 6£5°SE
168°9C 8vL°5E
804°9C £51°9¢
£E9°9C vig*og
8v5*'9c vSe 9L
69%*9¢ P6£° 9%
6092 80 9¢
veg*9c LIv*9%
P5£°9C cSy 9%
L1e 98 T£Y 9L
96E°9E £V 98
I8 9¢ 0Ly *9¢
ove 9 £y 98
891°'9¢ cov*9f
vei‘9c VA 4 Al 4
vert9c 144 A%
580°9¢ IA4 Al 4%
£90°9C 144 A4
990°*9c £5v 9%
6v0°*9C Svv 9t
098°5¢ 8iv*9¢
?58°SC 80¢* 9%
vS8°Sse £0v 9L
958°S¢e 86£° 9L
(*%) *z)
V13HL-9IS ALINITWVS
SL/E /768

99°¢ *Z86
££°6 *Z88
64°TT  *¥8L
8v°ET  '989
SL°ST  *88S
S9°9T  *6g£8
60°LT 06

SS° LT *Twb
£8°4T  '9ly
96°L1  *ZTéE
81°8T  *89¢
(T*8T  'g¥E
9£°8T  °BIF
1v°8T  ‘véz |
85°8T ‘02
z6°81  'svz |
vO'eT  ‘0ZZ |
L0°6T  *961
€26t  *ELY
6°6T  Lvl
ZEo6T  'ZZT
9£°6T 86
00°0Z ‘¥
66°6T  6¥
86°6T  °ST
96°6T  °T .
(2-930) W) |
dW310d4  H1d3T
XXRERXXRRREERR

6T9S4S NOILVILS




£C°7
£0°T
06°1T
KKK XK
0g°’S
84S
065
G6°5
68°5

Rk kKK
8v*'9?
AKXk KK
va's
cee
&Lts
£’
£0°9
L5°8
£6'5
S0°9
(8°'S
S1°S
1£°S
ce's
6L°'S
81°9
('n*L)
WNILINL

61°1T
HOKKKK
8g°'T
KoKk kX
261
XK KKK
*okokkk
G8*'c
1ee
Aok k
GS°1T
Rokokokk
KKK KK
kKK
XKook
6170
61'0
?€°0
0£°0
£0°0-
KKKk X
KKKk
€0
KKKk
xAkkKK
0t1°0
«c'n*'lL

JHE-SX

i8°'C
FHoKkk kK
cE'E
KKKXKX
0Ly
Kokokkk
*okokkk
<19
T€°S
KKKk
T4g
KoKAOKK
KoKk K
KAk kK
RKokAkkk
S¥*0
v 0
480
140
80°0-
XKk kK
KKK KK
05°0
KAokkk
KKKXKK
£€°0

(ST.0TX9/72)
JHE-SX

‘6666 =

oL
KoKk KK
o‘gY
KKkkk
£al
KKKk ok
A0k K kX
0'vé
?8L
KKKk
1°9¢
KKK X
KKK kK
XKk K
KKKk K
&6t
Nbdll
5'v
?°'1
LA T
LAKA S
Kokokokk
ﬂ.l\l
KKKk XK
KKK KX
9=
*%)

JHE-130

H1d31d

S0t
KKKk
139048 4
KKKk
o'y
kKK
Kokk kK
ey
v 4
KKKXK
8y
kKK
KKKk
KKK K
kKKK
£T'V
E'Y
00t
ve'v
PARS 4
KKK
KKK
60°Y
kKKK
kKX
L0V

8yt
A8
iy g
0¥
163908 4
(¢} 308 4
2908 4
LE'Y
LA 4
8v*y
85
EA AR 4
LLt Y
vé6'v
VA2 4
c's
65
1£°5
65
T£°S
0g*s
s
*okkxk
6E°'S
cE'sS
9SS

(8.0TX9/733) (/W)

NINDD 3H

NIDAXO

0585 X 05°ve

vonLe 540°'5¢
048 LE 8£1°5¢
cll*La £473 2~
816°9C 654°5E
Svic9c ceo* 9L
£99°9¢ T41°9¢%
849°9C L0V 9%
G55 9¢ 01y 9¢
505°9C 8iv°9¢
L9V 9L PCy 9L
8cv* 9 £EY 98
Co6E*9C LEV 98
0oLg*9c SEV 9L
S0£°9¢ 8ev*9¢
98 9¢C 144 205
vee o 19v° 9L
8gc*9c LLV 9%
cee9c 69V 9%
é6cc9c TLv 98
k4 AR A LLV 9%
50c*9¢ L9%*9E
541°*'9¢ L9%* 98
S91'9¢ LS9V 9%
SLT19C L9V * 9%
£41°9E 89v ' 9¢
0L1°9¢ Qov* 9%
(*%) (*%)
V13HL-9IS ALINITWVS
QL/E /0%

<59 V66
1€'8 *Cé68
vy o1 *S6L
6E°ET 969
vi*S1 ‘965
10°97T *9vsS
1491 714
vl M4 44
A ANAY ‘e
0941 *L6E
£8<LT *CLE
66°L1 ‘8ve
g 81 ‘eee
ve'st *00g
vv°81 ‘842
69°81 ‘0S¢
ci8rt *Cec
cl*81l *00c
vic8l ‘CLT
£4°81 ‘05T
c8*art *eel
vé6°8I1 ‘00T
£6°8T *SL

vé6'81 *0S

S6°81 *Se

56°8T o, !

(3-930) (W)
dW310d Hid3a

KRKKRKKKRKKKKX
TIC954S NOILVLS




T R— AT

b « '
i Ll
A N
) ]
Hw £6°0 00°'1 ov*e GLe A B 4 1V 0cs*Le 8C1°5¢E v1'L ‘veé
- P Gl SC'1T 10°*¢ 0*9¢ v'v SL°E £9¢*LE I81°'S¢E iv'8 ‘G568
- 10*¢€ 09°1 v8°'g 8*'1s oLy YAS N sv1*sLc 88g'cE £4°01 *06L
L9 % LL0 T vy 6*LS ov'y VAR 4 voo*Le v69°5E cL'er ‘9469
Y- KKKk XK KKKk KKK K KKKXK 8c'v 21892 0£6°'5E 05*vT ‘945
K KKK KKKk KEKRKK KEKKXK XKXKXK 8c*'y 846°*'5C 650° 5% 9Z*'ST *LYS
LS 9c‘e cv's £°E8 T cE'v 69 9C SEC* 9L 80°'91 *LEY
G8°'S KKK K KEKKKK KKKKXK KKKk ov'ty 609 9T Ti1£*9¢ 0491 M4 4 4
v e KKK KK KKK KK XEKKKK KKK XK VA A8 4 LLS 98 1223 9004 £6*91 ‘Y
€19 XKKXK XK KKKKXK KKK XK XKk X 14’ A4 PEL* 90 08g°9¢ L ARFAS ‘B&E
16°S XKKXKK KKK KK XKKKXK KKKk -3 A 4 015*9¢ 8L 9L CLLT ‘vLE
965 KEKKKK KKK XK KKKKK XKKK 65 Y Y0592 0T¥*9¢ Sv* LT ‘gve
L6615 69°T S0'% T°19 o't £S5V LEV*9C 81v*9¢ SLLT ‘ocg
gv*9 vt LA v8vy 60y 128 4 cecv9oc 8cv 9L v8*LT ‘96
S5'S 0£°*T Al 1’8" 4 L6°E 95V CLE*9E vy 9L £0°81 *cLe
86 % ce't LT*E L5 co*'tv G CEE*9E Ly 2L ?c*8T ‘8vc
84°S L8 0 80°*c c*9c co'y 0L Y L9E°9C LoV 9L vS'81 ‘vee
v*Q XKKKKK KEKKKK CORKKKK XKKK vé'tv 80c*9¢ I9¢v 9L 6481 *00¢E
c5'S ££°0 080 v'e 0 0c*s 151 9C £05°*9¢ V161 ‘LT
KKKKXK XERKKXK XKKKXK KKKKXK KKKXK LA LST°*9C T1S* 9% vI°61 ‘oSt
G645 KKKKK XAKKXK KKKk XK XKKXK RC*S 8519 215 9¢ CT*6T ‘cet
V'S v1‘o £8°0 8*'v- 1308 4 9C*S 65T 9¢C 1€5*9¢ 16T ‘00T
o s 410 tveo 0o*‘g- co*'v S¢S IST*9¢ T1E5° 9L 6161 *GL,
L85 XKKKXK XXKKXK KRKKXK KKKk 9¢c*S L8T1°9¢E |B8IG* 9L 2161 ‘0%
c6*'s £1°0 1£°0 TG~ £V £S5 ce1*9¢ 815°'9¢ 8T°6T ‘ee
c8°'s v0°*'0 0ot1°0 cté- cO*'v ves Ic1*9¢ S 98 CE* 6T ‘0T
c*'n*L) «('n*L) (STLOTX9/20) (*%Z) (8.0TX9/720) (/W) (*%) (*%) (J-93d) (W)
WNILINML JHE-SX JHE-SX JHE-T13d NINOD 3H NIIAXO0 V13H1I-9IS ALINITIVS dW310d H1id43d

KKK KKK KKK KKK
‘W *66E6 = HL4TUT 05*88 X 05*ce S4/8 /0% £C954S NOILVILS




3
“
]
;
W
PAAN ottt ve*c VoL A 4 L4200 4 145°42 c51°5E 16°9 ‘166
88°0 o1t s9*e T°1g oY £8°¢ SIv*eic 04158 80°'8 ‘168
cr'e KKKKXK KAKKKXK 8'5Y KokkX 65°¢ oge*La 0gL* S 666 *T6L
ve'e c8*'1 LEY AARAY 'y 06°¢ 610°LC veo'se - LgCT ‘169
0L'd XkKKK XRKKK KAOKKK *KKK LA 4 598°*9C 198°S¢ co'vl ‘168
VAR Kokokkk KKKOKK AKKKXKX *okkk XA 4 608°9¢ 566°5E PLYT *IvS
84°% kKK X KKK KK KKKk K KKK 528 4 P1L°9C STT*9¢ 65°ST 414
69°'S gg*c 855 £°88 £0'v FAt SE9*9c SEC 98 vE*9T ‘ghv
965 KokkokK KKKKK KAkkokk *KXKX 14708 4 L0998 81g°9¢ £4°'91 -4
1e*9 L£°C 89°'G 818 148 4 vt ?85°9C Teg 98 98°91 *S6L
%Kk Kk 1e*e 0g°*'S LY LL £e'v VA 8 4 185°9¢ véeg ' 9f 80°*/L1 *0LE
ce'9 L18 0c*5 LLL L2 4 vt 825°9C Aokkkkk ce Lt ‘ove
59 AOKK KK KKKk KKKXKX KKK -3 A 4 vis°9c L0 98 ov*LT ‘CEE
6Z*9 00*c I8t 6°'2L 80°'t £S°'d £LY*9C viv'oge 65°LT *L0g
£59 KKKk Kokkk X R 2.2 2 2 KkxkXk 5 Sy 9c (AR A4 v8° L1 ‘c8c
8g°9 PN | ?6*C £°8¢ ov'tv 85 88g°9c b 9g co*8rl AT
VA A *Rkkk XKAKKK KKKKK *okkk 65t Pve*oc oLt 9L ce'8rt ‘cec
GE*'Y 60°1 19°¢ S'vE ?1'v LA 4 86c°*9cC 34 Al S ov*8t *L02
589 0L°0 891 6°8T1 vo'v QLY Ige9c 0Ly 9¢ £4°'81 ‘c8t
Kokkokok cL'o Lt 0*<LT 69 Y c8'v 691°9C LLy 9% 66°81 *LST
0c*9 vE*O 1840 £ L4 4 00°*S 8c1°9¢ vis 9t 9C* 61 ‘IET
599 6£°0 c6'0 L5 PA VRS 4 8c°s 850°9C 695°92¢ 6961 ‘90T
61°'9 KKKKK KKKKX KKKKK Kokkk ve's vi6*EC gLV 98 £L°61 ‘o8
g9 ?0°0- vio- ARA S =390 4 1€ £50°*'9c 045 9% TL%6T ‘£S
6E*9 S0°'0 Tt°0 c*'8- ce'v 8c'S L20°9C . ££9°9¢ 66°61 *Le
KRKKK XKKKK KAKKKXK KKKXKX KKK K cc's 0g0°9¢ ve?*9¢ 86°61 il ¢
«'n*L «¢*n*l) (ST.0TX9/3D) (*%) (8.0TX9/32) (1/7W) *%Z) %) (J-930)> (W)
WNILIML JHE-SX JHE-SX JHE-T3T NINODJ 3H NIOAXO0 V13H1-9IS ALINITWS dW310d Hld3q
RXRKKKKRKKEREXKKK
‘W 6666 = HL431 05°85 X 0508 SL/8 /18 SE954LS NOILVLS

p—




w25«

iv'9 KKKk *kKRK HOKKKK KKK 13 08 4 605 9¢ voer' oL 8£°LT *ove
LAY KKKk K KKEKKXK KKK K KkkX 85°'¢v civ9c £Iv9¢ 65°LT ‘1ee
A A KKKk K KKK KX *oKkKK KKKk 09'¢ C6E*9C 1451 A3 vo°8T ‘96T
299 KAOKK K Fokokokx KkokkK KKK 0LV 6Le°9¢ vov ' 9t I9°81 *eLT
1A B4 KokAkkk KKKKXK KkkKXK KKKX £8°'Y 091°*9c 4615°9¢ ST*61 LT
659 KKK K HKKKK Kokokk kK *kKXK 81°'% ?co*9c P9 9L £0°'0C ‘éet
KRKKK xkkkK RKRKKK RRKRKK kKK 61'% ceo*9e TA S A0 4% 50°0< ‘86
&Lt 9 KKK KK KAKKKK T*'1 *kkxk 1e's cco9c vvo 9L v0*o0c ‘v
KK KKK 10 LE*0 TS~ 190 61°5 S0 9c KKKKXKK 50°0c 14
Sy KKK KK KKKXKXK KKKXKX KRKX 61°S 810*9¢C 659°9¢ o1°0C ‘T
¢'n*L ¢ (5T.0TX9/00) *7) (8.01X9/22) (1/77W) *%Z) *%) (3-930) (W)
WNILIML AHE-8X JHE-SX JHE-130 NINOD 3H N3I9AXO0 V13H1-9IS ALINITIVS dW310d H1d3d
KRRKRKERKKKKRKK

‘W *6666 = HLd43d 05’95 X 05*0¢ SL/7g /1g 9C9SLS NOILVLS




«26«

RRKKK
Sg°0
vZ’o
L 1A
RRKKK
LL°0
9S°1
£9°1
ce*l
68T
98°1
LL0C
86°'F
i8°Y
Fe'S
v9°'S
ce's
KKK XK
c8'v
01°'S
8c'sS
vo6'v
Le’s
81°'S
vc's
c0°s
«'n*lL)
WNILINL

£5°0
09°0
¥S°0
1S°0
kKKK
cL'o
16°0
Sg°'t
£E£°T
91t
L LA ¢
8v°'t
£6°1
oc‘e
| A
cr°c
c6°0
RkKKXK
?€°0
£0°0
90°0
ST°0-
61°0
ce’'o
10°0-
£0°0
«¢'n*L)
JHE-SX

82T

LA

[ £ g ¢

g£C*T

KKK XK
vicT

81°c

ve'e

61°¢

6L°C

16*€

g5*g

gLV

8¢S

0g*s

80°S

cec*e

KKKk
{840

£0°0

S1°'0

9L 0~
Sv*0

€50

c0*0-
90°*0

(ST.O0TX9/3D)

JHE--SX

*%)
JHE-"134

‘W *ST0L = Hld43d

LLY
vo*s
co't
SE'v
*okkk
1408 4
8Z*'v
80t
Iy
80°¢%
AR 4
68
Yo't
16°'¢
88°¢
06°¢
66'€
KKKK
06°%
£S5 ¥
06
v8'g
T6°¢
66°F
Té6°t
16

6C*9
ALY
£ 9
£C*9
PRARY
81°*9
86°5
99°'S
b9y
ve'g
19°¢
88°¢
YA 4
1408 4
05y
14°0 4
| VA4 4
cé6'Y
LTS
0c*s
LE°S
Iv*S
xKXK
25°*S
vits
£9°S

(8.0TX9/32) (/W)

NINOD 3H

N39AXO

05*'v9? X LT1°EE

688° L2 CL6hE
é88*Le 8L6°VE
o98*<LcC {86 VL
6v8* LT 666 VL
1£8°L2 c00°SE
?i8*LC c10°5E
984 L2 cE0°SE
8gLLE 990°S¢
£85/L¢2 860°'SE
6L8°LE 6L1°SE
cgcie I1g°SE
520°<Le v09°SE
618°9¢ Pv6°SE
9L9° 92 L4198
8£5°9¢ 84£°%F
L8v*9¢C L0V 9E
Tiv9c 95y 9%
bLE*9C 69v 9%
9gL£°9¢ Sév°9¢
L.g*9¢ Sév* 9%
vig9e oS 9¢
19c*9¢ 0vS*9E
csc9e SvS 98
IRTAR A 6£5°9¢
0sc*9¢ 2vS9¢
9LT9E S 9L
%) (*%)
V1i3H1-91S ALINITIVS
LL/78 /0%

Sé6°C ‘009
00°g ‘oove
8L'sg ‘002z
65°'¢ ‘0002
6L°F ‘008t
10°¢ ‘009T
£Vv'y ‘oovT
60°S *ooct
I5°9 ‘000t
98 ‘006
68° 6 ‘008
L LARAY *00L
VST 009
L6°ST *00S
| TAFA *00v
IS*°/LT *0SE
L6 LT *00g
og*8tl *0SE
6£°8T1 ‘002
S5*81 *0ST
LL°8T ‘00T
cg8*8t *SL
{881 *0S
c8°'81 i A
8881 ‘ot
L1161 ‘T
(J-9340) (W)
dW310d Hid3d
AKKRRKKEKKRKKKKXK

TOONY4 NOILVLS




500
210
80°0
10
&80
£9°0
4’
89T
HT* T
Tv*T
0G°*'T
L4
L5y
QLY
009
60°%
408 4
cE'v
104
vé6'v
6C°'G
09y
LLY
18y
189
£0°'S
(*n*lL)
WNILINL

84°0
c?°0
£5°0
55°0
SEg*0
660
b4 AN
vE*T
LA
60°1
£C°1
84°1
0T
late
68°1
18°0
bv*o
05°*0
LT°0
€0
60°0
vo‘o
50°0
vo0*0

10°0-
100~
«‘n*Ld

FHE-SX

£8°1
0S*1
LE*T
ZE°T
¥8°0
6E°C
1S°E
1208
£L°2
£9'C
96°
BT v
86 ¥
SY°S
-
v6* T
90° 1
g1
Tv*0
690
£2°0
60°0
Z1°0
60°0
20°*0-
£0°0-

(ST.O0TX9/3D)
JHE-SX

'

ST0L =

NV O
W A A
IO CND OO
-

-
4

x
*
i
T <0

£ e
PARAN
g0t
6°'c?
rAAY
818
0*cL
6°EC
6° L
0°6
o't~
LA
9L~
56—
8°‘8-
0°6-
c'ot-
S'TT-
(*%)

JHE-T13T

H1.430]

-390 4
A A8 4
o'y
AT 4
ey
£1'v
=R 4
L0°Y
8c'ty
90t
56'%
o1'd
A 4
£ty
06'E
L6 E
00t
65
00*'t
66 F
8¢
T0*¢
86°'t
£0°'¢
0 4
c6'L

81°9
81°*9
0c*9
veo
RE T
81°9
16°5
8v*'S
151 A 4
L9°%
G408
18 4
LA 4
5V
08°'¢v
ci*s
0g*s
01°*S
£0°'S
01*S
Gg*'s
8c'S
Lv*S
95°S
Sv*'S
£9°S

(8L0TX9/730) (I/W)

NINOD 3H NIDAXO0

05°v9? X LT1°EE

588 /LE
88*Lc
QL8 LE
N - R A
0eEB* L
P08*LE
184 LE
QelLtLe
£Ch* LT
£1g'Le
[ YA AL
ové*9c
89L°9¢
0g9*9c
&8 9c
80v*9C
8481 9C
boL 9
SLE°98
£58°9¢
6CL*9¢
vic9e
LET*9C
£06°SC
£06*SC
648°5¢
(*%Z)

V13H1-918

LL/S /11

{96 vE
8L6°vE
186°vE
P66 tE
166 vE
000*CE
vZo*' s
050°*S¢
£C1°8e
C6T*SE
P98 5E
el 5L
v10°'9¢
8cc ot
61V 9¢
bibv 98
88¢ ' 9?¢
Ré6v 9%
005 9%
véov ' og
b6V 9¢E
vis*9g
895°9¢
885 9%
KKKk kX
G95°9¢
*%)

ALINITWVS

56°'C *S09¢
80°'¢ ‘cove
8g°'¢g *socc
cLte ‘5002
8¢ *008T
T0*'t ‘0091
A A 4 ‘00vT
60°'S *o0cTt
60 L ‘000T
v8*'s8 ‘006
601 ‘008
[T 2 § *00L
T0°*StT ‘009
veot *S0Ss
£S5/ ‘Sov
vo*8r1 ‘CeE
oc*'8t *Sog
8c*'8T ‘05¢
5Z'81 *00c
ce*8t *0ST
£v*81 ‘00T
6981 ‘6L
v 6t *0S
vcoc *Sc
sc'oc ‘0T
S5£°0C *1
(J-93d0) W)
4W3104 H1d3a
RRKKERKKKKK KKK

COONVd NOILVLS




cr*o ov°*o 960 T°1 1£°04 4 609 988°*<LC L96°vE vé'c *S092
9C°0 c9°'0 0S°*1T 0°0tT ov*v vi°9 veg*sLc LL6°vE vo‘'g ‘Sove
S0°0 ££°0 08°0 LA S -3 208 4 £1°9 098°LE VA-T- 24 4 8Lt *o00ce
0c*o c9°0 6v*1 c*é 8¢V £1°9 vs8° L2 900°SE 6S°E ‘0002
Iv*0 KKKXKX xkkAK KRR KK 3 8 3 60°9 é6e8*Le c00°SE 18°¢ ‘008t
18°0 L5°0 8g°T1 £°8 1328 4 80°9 50842 £66°vE L6°F *C6ST
6g°1 oc*t 88°¢c c'sge Tt cé6°'S Fo8°LC 010°SE A O 4 *C6ET
951 £v°'T vv'g g0V g9 c5's gglLLe LVv0O°*SE 66°'v *G6TT
85t 1T L9°¢C veig ve'v 8v'v vistLe £I1°SE £9°9 *S66
61°'1 £6°0 cg'c 0°sC 80°¢ £°F osg*Le ver°Se 90°8 ‘cé8
vé6't ov°'t L8108 c'ov 80°¢ AV RS 4 goc*Le 9L SE £1°0T *S6L
co‘s <l cr'v L°SS vy A Bl 4 686°9¢ 959°SE (LA § *S69
vo'ge £6°1 A A8 4 LA 44 A A 4 92V £08°9¢ 896°St 69°v1 *S6S
69°% ?v°C 06°S 1°56 g86°'¢t LEY vv9°9c ?1C°9¢ vec 91 *S0S
£2°'S 96°0 oL*c 5°0¢ vée'e S8'¢y i{8v*9C SSv oL ?9°LT ‘00v
13 A8 4 61°0 s5v°0 c e~ 60°Y £1°'S 6LV 9C Sév° 9% 86°LT *0SE
69°'v ve*o 18°0 ‘e 8g*'v 6c°'S vev*9c P6¥° 9% vo°8t ‘00t
v6'v ££°0 08°0 o°'g TRl 4 60°S L8£°9C 06V ° 9% L1°81 *0Se
85°'v 0c°0 6v°0 vec- 90°¢ 61°S 89g°9¢ 88v 9L vc'sl *o00c
9S°'v ££°0 84°0 0°g 88°¢ vo‘s Séc*9¢ 88y ° 9t £5°81 *0ST
8s°'v £0°0 80°0 8°8- 3208 4 1c°*S 102°9¢ CCs*'9¢ 10°61 ‘00T
TLY S0°0 £1°0 c°8- ve'v 8g*sS 60192 vSSe 9ot SV 6t *‘SL
0S°*v v1°0- ££°0- £°91- A Ol 4 1SS 1S6°Se 019°9¢ 12°0C *0S
v8'v v0°*0- 60°0- 6°11- 00V 8v°*S 134 A8 "4 L59°9E é61°2¢ ‘se
vé6'te £0°0- ?1°0~ 9°Cci- 16°E 0c°*S Sovve REEAEK {8°'vZ ‘ot
£6°'F T0°0- c0°0-~- S*L- S1°S £2°S Sci*ve 191°9¢ L£°*°SC ‘T
«*'n*L) (‘n°L) (ST.O0TX9/3D) (*%Z) (8.0TX9/733) (/W) *%) *2) (J-930) (W)
WNILINL JHE-SX JHE-SX 3HE-130 NINOD 3H N3I9AXO0 V13H1-91S ALINITWS dW310d Hid3d
KEKEXKERKEKEXKEK
‘W *STO0E = H1d43a 0S*¥9 X L1°'CE LL/9 /0% £OONYVd NOILVILS

P! T - . T S A -




N - W

MANDATORY DISTRIBUTION LIST

FOR UNCLASSIFIED TECHNICAL REPORTS, REPRINTS, AND FINAL REPORTS

PUBLISHED BY OCEANOGRAPHIC CONTRACTORS

OF THE OCEAN SCIENCE AND TECHNOLOGY DIVISION

OF THE OFFICE OF NAVAL RESEARCH
(REVISED NOVEMBER 1978)

Deputy Under Secretary of Defense
(Research and Advanced Technology)

Military Assistant for Environmental Science

Room 3D129
Washington, D.C. 20301

Office of Naval Research
800 North Quincy Street
Arlington, VA 22217
ATTN: Code 483

ATTN: Code 460

ATTN: 1028B

COR J. C. Harlett, (USN)

ONR Representative

Woods Hole Oceanographic Inst.
Woods Hole, MA 02543

Commanding Officer

Naval Research Laboratory
Washington, D.C. 20375
ATTN: Library, Code 2627

12

— —

Defense Documentation Center
Cameron Station

Alexandria, VA 22314

ATTN: DCA

Commander

Maval Oceanographic Office
NSTL Station

Bay St. Louis, MS 39522
ATTN: Code 8100

ATTN: Code 6000

ATTN: Code 3300

NODC/NOAA

Code D781

Wisconsin Avenue, N.W.
Washington, D.C. 20235




1 _ @ISISON $) T Sy _ QILIISSYIONN 55 PO SHuL |
— S8¥02-% 10 ‘A ‘099°0 40 IUBHI}53303 UOIIN|BII00 _ $8902-9L 330 ‘A .on"a 40 3UBLOJ54000 WO|IR|B4I0D _
4RuL|L @ PUR 00/p 9°2 JO JB3IWIS UOLSSUBAL ¥ UILM (Jg) L (90°0 + B2°0) 4UBULL ® pUR 00/p 9°2 4O 423383 UO,SSAIBAL ¥ YA (o) L (90°0 + 82°0)
$00°€90 ¥N ¢ (8°0 #€°¢L)- » 00/o 000L X (L = ©) 3q 03 32UIPUIAIP inILJIdL} $3} pue _ #00-€80 ¥N +(8°0 + €°LL)- = 00/g 000L X (| = ®) 3 03 SIpUIdap 3MIRJICUT 53} Pue
_ 12920* 3 9L-91000N AL 339;49 340303} 4331190105 Y3 JO NWW}ITI UT UIRIGO 03 SISKLRUR I,/ £292042*9L=¥1000N ‘Al 333,39 360305} A3)119P108 3 JO BIMWLITH UP U}IQ0 03 SISK(RUR B,/
{w 01?) ¥ov;uns 9f U0 3pew S| JUIWIRISY (PI}3IS}INIS ® ‘VOLIPPY U] @ (w 0L») 3ov,uns 9¢ U0 IpPW $) JLINEIJI (874353035 ® “‘UOLILPPR u] .um
| *q "y ‘neupnog ‘11 0$SP64RS 243 uj SITINID BJY3 U0 pew sasK|eue u...._.msu_: xm 404 S3|nSAd *g "y ‘neaspnog °‘III 0SSREURS Y3 U) SASIAUD BRI U0 PP SISA|Pur PUR He 404 S3(NSEJ
| — PUR SUO}S|Od PAJRWLISY ‘INDJuYII} ST s 340034 Sjy) PUT SU0}SEOud PAINNIISE ‘aNbiuyde] SAZJwling 1 Sy
! A AR I AR toauR 0 Il
i *$8902-9¢ 370 IUTJY JIPuUn UOLIRPUNOZ IIUILIS (PUOLIRN IYI 4O, pur “S8902-9/ 330 IVE4Y JOPUN UOLIRPUNDS BIUB|IS (RUOLIEN Y3 JO; pue
* A ‘supuae ) $00°€80 ¥N 12920=0-¥(-PLO0ON 32P43UC) JIPUN YIJRISIY [RARN 4O 334440 0 R ‘supyuar $00°£80 ¥N 12920-3-9-VL00ON 3843U0) Japun Yd4easay (BARN 4O 33},50
i 3 4oy pRdaLg “sabed (2 “§L6L AINC  “neadpnog ‘g 'y pue W3 40 pasvdasy “536ed 12 “gz6) AIpp “nRaupnog g "y pur
{ anm 043U 10) A A “SUPWAP M AQ | "ON 3SV3T3Y VIV A¥OLVHOSYT dnm GIIBL10) A A “SUPNUSC “r "N AQ | “ON ISVITIN VAVO ANOLVNOSYT
{ =835 U} WOJINL0S wo 34010ST WNIT3H NOILNLILSNI JIHAV¥OONVII0 370H SGOOM _ =835 U} uojIn|os uo 3401051 MNITBH NOLINLILSNI JIHGVNOONYIIO 370H SOOOM _
! 33349 30j08) Wy M ¢ 333,49 3do30s) W)W ‘¢
$2d0jos} Ino-| 10y 2 _ $8d0305} N0-((04 ‘2 _
_ g ossebueg s 09-6-10HA vag ossebueg 09-62-10HA
e .
e B T uojIN3}ISu] djydes 30 (0 SPOON —I. up wIeg Mg He (L 1 WOIN3}ISU] djydeabourad) 3 oy Spoon |
ql-"l.llllnll.-'III."'I"lII-.llllllul- 'lll'llll'hl"'ll'[.'ld
I I | 3
_ Q3LISSVINN S§ N Syl _ QILJISSYIINA SI pA®D SiyL — A
I |
{
8902 . *099°0 40 JUD}D},5300 UOJIR|3440D _ o021 A “099°0 40 3UB}O}4500 UOLIR|340D — |
_ %20 A 4WBUL| ¥ PUR 00/g 9°2 JO 4I33WIS UOSSSAI6L ® YA (o) L (90°0 + 82°0) h JRULL ® PUR 00/p 9°2 JO 483IWIS YO} ® 43pn (o) 1 (9970 + 82°0) 1
$00-€90 WN @ (8°0 ¢ €°LL)= = 00/g 000L X (| - ®) 3q 03 32uIpuadap 2inIPJIdua] $3} put _ ¥00-€80 ¥N « (8°0 ¢ £°LL)= = 00/g 000L X (| = ®) 3Q 01 32udpuadap 34MILIIGEI} 53} PuR _
_ ozt Do ASE Sdojets LLLIBISS B3 40 $3Minte us UIN390 03 SREALNLR My/B 12520+2(-¥1000N Al 3593 840305} £3119M105 43 JO PIWE|ISH VP U}TIGO O3 SASKLTUR y/ay
(w 01?) 33044nS 9¢ UO pRW S| IUNNIIY | #D}3ISINIS © ‘UOLIIPPR U] e (= 01®) 3v4uns 9¢ uo PP S} IUIEIS] (8D}3S|I0IS ® “WOLIIPPR u] -tm
g *¥ ‘avaupnog °Iit 0sse6ues Y1 uj SATIAUD IuYY uo Ipew sIsK|rue u:_hswe- ....m 40) S3{nsad *g *¥ ‘neaspnog ‘III 0Sse64e5 Byl U SITINJD BIJYY UO Pt SaTA|PuE pue ﬁhes s3nsas
— pue SUO|S)OBId PAJNW|ISI ‘INDLUYII SIZ}JRuling 340034 S)y) PUR SUOIS|Oaad DIJeWEISH Cendjwd] 82}l 3 Spul
“A A ‘oue . "a 'n ‘aaane <
e B S8902-9L 370 Ue4H JIpun uojIRpuUNOy anw.huuo:uz..ﬁo..uw _....m il *S8¥02-9L 330 W49 JepUn uoj ] M et ..o_ﬁ ..u pue
¢ A ‘supuer g $00°€90 ¥N 12920+2-9(=F1000N 3I043u0) Japun y y LRARN 4O 3}y, 0 A Csupguap ‘g $00°€80 ¥N 12920-3-9{-¥LO0ON 3J043U0) J3pun YI4RdSAY |! #9 34550
_ . = 3 Joj pluedaug "sabed (7 gL6| KNP “neddpnog ‘g "y put 33 40) pasedasg -5a6vd (2 6L Ainp -Neaspnog - "y pur
Jnm 4 43U (0D “A R ‘SUYUAC ‘M Aq | “ON ISVITIY ViVD ANOLVNOSYY ane CIUDL 10D A "N ‘SUlIUaP 0 'N Aq | “ON ISVITIN VIVD ANOLVEOSVY
-13s U} WO}INL0S Uo 34010ST WNITIH NOILALILSNT IIHGV¥IONY330 310 SOOOM _ -035 U} UOJIN|OS wo 3401051 MNIT3H NOLLALILSNI IHVYSONV3I0 390H SO00R _
339,59 3dojos) wny M ‘¢ 39352 3d0jos), wny iy ¢
_ 80308} I0-| (04 2 _ $3do3os) no-((ey ‘2 _
osseba 09-6-1048 vag ossebures 03-6-1040
-.-Ma e um... 1 ¥0}3n3}35u] jydeabouradg 10N SPOON l_ up g e He L vojImy3sv] djydesbourad ajon 88._|_

e aiie ol i tv il ol O el ay L il s Rt




