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A PRELIMINARY ANALYSIS OF THE VARIATION IN TARGET STRENGTH OF MULTIPLE
FISH TARGETS AT VARIOUS DEPTHS. LOCH ETIVE 1975.

by J. I. Edwards *

1. SUMMARY

The variations in the target strength of Gadoid fish with depth are an
important factor in the calculation of fish stocks. The experiments
described were designed to investigate this phenomenon. Multiple targets
(Cod and Saithe) were contained within the acoustic beam and raised and
lowered in the water column. The large variation in target strength
observed confirms the importance of this type of measurement, but the
analyeis so far has failed to quantify the two components associated with
the reduction in target strength, i.e. the angle of tilt and the effect of
change in hydrostatic pressure on the swimbladder. '

J I Edwards _
Marine laboratory
Victoria Road
Aberdeen
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3. TNTRODUCTION

The application of acoustic methods to fish stock assessment problems is,
at first glance simple. One finds an' equation which relates returned
echo intensity to fish mass. Viz

Fish Mass ©C Echo Intensity

Unfortunately, closer examination soon reveals difficulties in this simpie
equation. Returned echo intensity is dependent not only on fish mass,

but also on other physical parameters, notably frequency, hydrostatic pressure,
fish length and on behavioural parameters which are perhaps more difficult )
to monitor, eg., the attitude of the fish, the degree of acclimatisation

and the psychological state, i.e. whether the fish is frightened or not.

The experiment reported here was designed to explore the effects of
varying the hydrostatic prescure upon the target strength of the Gadoids,
Haddock, Cod and Saithe in dorsal aspect, although in general the author
recognisen that it is impossible to isolate the effects of hydrostatic

-presgure from those due to the other factors mentioned, except frequency.

4. DESCRIPTION OF EXPERIMENT

(a) The Cage

The experimental cage consisted of a 1 m cube constructed from welded
monofilament nylon, 30 mm stretched, of a type sold as "strawberry netting",
All seams and suspensions were made using 30 1b monofilament fishing line.
The experimental cage was suspended between two tubular steel rings 3 m

in diameter and spaced 4 m apart (Figure 1). The rig was then covered by

a guard cage, cylindrical in shape, 3 m in diameter, 4 m in length and

made from 12 mm stretched, knotless purse seine netting. The guard net

wag designed to prevent other organisms entering the acoustic beam at the
range of interest,

The experimental cage proved to have a target strength which was too small
to be detected on the highest gain setting used, and thus, in effect, was
acoustically invisible.

The complete experimental rig as described above and illustrated in Figure 4
was suspended from a "U-shaped" raft by a single 4 mm galvanised steel

wire. The experimental rig could be placed anywhere in the water column
between 8 m and 100 m by hauling or paying-out the 4 mm wire. Electrical
connection from the raft to the rig was made with 100 m of twin-core

screened cable which remained in c¢ircuit regardless of the depth of the
rig.

The raft was moored in the centre of Loch Etive in approximately 120 m
of water. Typical hydrographic conditions were:

Salinity 24 ppm

Temperature 10°C

Oxygen saturated to 85 m
{(b) Electronics

Electrical connection between raft and shore was made with 1 km of 13 core,



plus one co-axial netsounder cable. The cable was terminated with correct
capacitive loading at the output of the transmitter to enabkle the
transmitter to work into a resistive load.

A1l the electronic equipment was housed in a mobile laboratory and powered
by a 4 kva (220 volt) diesel generator, the laboratory being located in
a disused quarry near Craig Cottage, on the North bank of Loch Etive.

The principal instrument was a multi-channel echo integrator based on a
Simrad EK38 and Laben Pulse Height Analyser, as described by Forbes and
Dunn’/?. A Simrad M69 (13° x 7°) rectangular transducer was used for all
measurements. The instrument was adapted for the experiment viz: The
sampling rate was increased, one sample being taken every 0.1 msec or
every 0.075 m. The sampling signal was random with respect to the
transmitter pulse within 0.1 msec. A block diagram of the system is
given in Figure 2. Unfortunately the system used precludes real-time
analysise.

(¢) Fish

The Cod and Saithe used in the experiment were hand-line caught within
Loch Etive from a depth not greater than 5 m, The haddock were caught
off the Isle of Skye and transported in an oxygenated container by road
to Loch Etive. The fish were stored in keep-cages 2 m x 1 m x 1.5 m at
a depth of apnroxlmately 2 m for a minimum of one week and a maximum of
3 weeks before use in the experiment.

At least 12 hours before the first data set was taken, the fish were
transported by small boat and plastic bin to the experimental cage and
lowered to a depth of 8 m. (The minimum distance from the surface
consistent with the transducer near-field effects).

Data were then taken in blocks of 10 minutes {approximately 1000
transmissions) throughout the rest of the experiment.

R=
1000 - 7.5m
¢ 5.5 m

R=

- where Va = the square of the calihrated'output voltage

and R is the range in metres.
.{d) Calibration

#11 the target sirength measurements quoted were made by comparison with
a table tennis ball which has been assumed to have a value of -42dB at
38xHz. To enable calibrations to be carried out at depth, substandards
were measured in a series of calibration experiments. The substandard
cnosen was a brass sphere of 7 cm radius with a 1/32" hole through the
centre. The substandard had a measured target strength of -33.3LdB
+0.87dB corpared witha table tennis ball, at 38kHz, and at a hydrostatic
pressure of 1.8 atmospheres.

The egquipment was calibrated by direct substitution of the substandard
within the experimental cage. The on-axis sensitivity of the equipment
was checked at the various depths of operation. The resultant curve is
presented in Figure 3. The observations noted are the normaliscd means of
two sets of integrations, one taken on descent, the other on ascent.
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Long~term chanfes in equipment constants were monitored by substitution
of the standard target at various times throughout the experiment.

As will be seen from the theory, the exact form.of the TVG is important
when calibrating with a standard target. Thus the TVG of the Simrad
EK38 was measured on many occasions, and between 6 msec and 26 msec

it was calculated to be:

15.71og R + 0.2dB

Although the gain sweep is incorrect (it should be 20 logR) it remained
stable over the three month period. The gain sweep between 5.5 and 6.5 m

should be 1.45 dB. With a 15.70dB. TVG the gain sweep is 1.13dB, a difference

of 0.31dB which has been assumed to be insignificant. Since the .
calibrationc were performed &t the same range as the experiments with fish,

no corrections are required when calculating the value of area scattering
cocfficient.

(e) Behavioural Monitoring

The reaction of the fish to changes in depth is difficult to monitor. A
stereo camera was used in an attempt to provide some information. The

.camera system consisted of two Nikon F1's with motor drives (Reference 2)

synchronised with two electronic flash units. The Cameras have an -
automatic triggering mechanism which vas adjusted so that one stereo~

pair was exposed every 35 minutes. The photographs were later printed and
then encoded on a plotting table. The data thus encoded was used as an
input to a programme developed by J. Britton and L. Featherstone, which
computes the co-ordinates (x,y,z) of the head of the fish and the three
directional cosines (ot,p »3) of the major axes of the fish.

Unfortunately, it proved extremely difficult to obtain satisfactory
photographs near the surface during the hours of sunlight. Best results
were obtained when either the sun fell below the critical angle for
water or when the cage was lowered below 30 m. The fish were then
illuminated by the flash against the dark background.

The stereo-photographs enable the distribution of the fish within the
cage to be measured, i.e. giving a measure of the randomness of the
distribution in space and enabling the calculation of the mean attitude
oi the fish as a first step to understanding the reaction of caged fish
to enforced changes in depth. '

5- BIOLOGICAL SAMPLING

A careful check was kept on the condition of the fish, particular
attention being paid to fish which showed typical signs of swimbladder
damage. Several fish were dissected under water and all had their
swimbladders. intact. The experiments using Haddock have been discarded
because the condition of the fish deteriorated, the flesh becoming soft,
perhaps because of the low salinity (24 ppm). Three experiments on Saithe
have also been discarded, the Saithe were very difficult to handle and
made desperate attempts to escape, which inevitably ended in either
exhaustion of the fish or the fish being gilled in the experimental cage.




6. THEORY

The arca scattering coefficient for the fish in the cage was calculated
from the following basic relationship:

Es
Sa-‘IOIOgE +T_A-201?8RT

which assumes a 20 log R time-varied gain, where:

E,. = Integrator output voltage from 1000 Transmissions using the
standard target.

ES = Integrator oufpﬁt voltage for 1000 transmissions using the fish.
T = The target level of the standard target in dB net 4 m dia sphere.
S_ = Area scattering coefficient of caged fish.

A = Equivalent beam angle for integration.

2 ,
= 10 log %_ab + 7.4 dB = -18.64 dB for the transducer used in

these experiments (Baragos, P. A. 1964)
RT = Range of standard target

The target strength per kilogram was calculated from the measured value
of Sa using the following equation:

W
Ty = S, = 10 log "/}

where T = the target level of the fish per kilogram

W

weight of fish measured in kg

J = horizontal area of .the cage in m2

7. ANALYSIS

Initial data reduction was performed using the Marine Laboratory's 905
computer. Data.sets were transformed into graphs of returned power versus
0.075m depth intervals (Figure 4). Each data set was then checked by

hand and the returned power extracted, correction being made for changes

in instrument gain and the variation in axial sensitivity of the transducer
with depth (calculated from standard target calibration). The returned
powers were then transformed into target levels compared with a table

tennis ball (-42dB at 38kHz, reference Welsby and Hudson’2) using the
theory described in Section 6. ‘

The analysis assumes that the fish are evenly distributed within the _
experimental cage and that the area of the cage is greater than the cross

- section of the beam at that range. The stereo photographs analysed tend
to indicate that the first agsumption is correct. However, for practical
reasons the cage was only 1m”, a little on the small size for & range of
6m. The error this incurred is expected to be small and the result is
undoubtedly a slight under-estimate of the target level. '
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To obtain the target level per kilogram the fish were weighed at the end
of each experiment, the cross-sectional area of the experimental cage
was measured and hence the area density of fish was calculated. The
area density was then compared with the area scattering coefficient and
the target level per kilogram calculated.

The data was then re-punched as a time sequence and used as input to a
programme which calculates and plots a 5-point moving average. (Figures
5,6,7,8 and 8.  Note that the vertical lines mark a discontinuity in

time and that the gap in Fig. 5 is due.to the incorrect setting of the
analog to digital convertor). :

8. RESULTS

All the experiments performed were vetted to ensure that the results
were reliable, i.e. that the fish were in good condition and that no
fish escaped during the acoustic measurements. Figures 5 to 9 present
the results of the most reliable experiments. S

The results are very difficult to describe. A cursory glance reveals a
similarity in general form:

.The initial target strength for the cod is in close agreement with
previous work.:

An increase in hydrostatic pressure produces a dramatic change in
target strength. '

The target strength subsequently increases slowly with time.

Further increases in hydrostatic pressure produce decreases in
target strength.

Decreases in hydrostatic pressure have a less predictable effect, generally

. giving rise to a much more gradual change in target strength, but

occasionally causing a decrease.in target strength for a decrease in
Pressure - an unexpected result. '

The target strength never rises above the initial target strength and the
Saithe react more rapidly than Cod to changes in pressure,

Table 1 summarizes the results giving the rates of change in target strength.
No consistency is revealed in the rates of change with pressure and time,
rates vary from zero to 2.66dB/hr. and are typically O.3dB/hr.

The analysis of stereo photographs using the techniques currently available
within the Marine Laboratory is a very slow process, and accordingly of

the 2,000 pairs exposed only 7 have been analysed to date. These indicate
that the fish are randomly distributed within the experimental cage and
that on average they adopt a nose-down attitude, making an angle of

approximately 20° with the horizontal. Table 2 summarizes the results of
this analysis. '




Q. LILCUSSTGH GF RESLTS

‘'ne relationship between the wave length of sound transmitted by practical

ecno sounders and the typical dimensions of fish, places fish in the .
'middle zonec', midway between Geometric Scattering and Rayleigh Scattering. '
Simple mathematical predictions of target strengths are not possible witiin

the Middle Zone. 1In order to obtain some 'feel’ for the situation the

expected changes in target strengths with depth have been .calculated

assuming {(a) Geometric S¢attering, and (b) Rayleigh Scattering. In both \

cases it is assumed that the swimbladder is the major cause of the o
reflections. :

{a) Calculation of variation in target strength due to changes in volume

assuming Céometric Scattering

Assume the swimbladder to be ellipsoidal:
2 2 2
X A Z_

Where 2a = length of swimbladder and is assumed to be constant N

2b
2¢

width of swimbladder and is assumed to be a function of ¢ ,

depth of swimbladder and is allowed to vary without restriction

Thus one would expect a 1dB change in crossectional area for every 3dB change 1
in volume: V/v (Table 3). Clearly changes in crossectional area do not
account for the changes in target level observed.

(b) Calculuation of Variation of Target Strength due to changes in volume
- ansuming a Rayleigh Scattering

If one assumes Rayleigh Scattering then the angle the fish present to the
"incident beam is unimportant and the target strength varies as the volume
squared. Thus one would expect a -6dB change in target strength for a
doubling in pressure and a -12dB change if the pressure is quadrupled.

Relerence to Table 1 and Figures 6, 7, 8 and 9 (experiments on Cod) shows )
gocd agreement between the Rayleigh Scattering -predictions and changes in
depth from & m to 26 m (Figure 6) and 8 m to 36 m (Figure 7). However
c¢nanges in depth from 8 m to 56 m produce decreases in target strength

wnich are significantly greater than those attributable to either
prediction.

.

The difference between the mathematical predictions based on swimbladder

volune and experimental results may lie in the tilt angle of the fishes.

frevious work (Nakken and Olsen 1973) has demonstrated that fish of the size l
and type used in this experiment have complex polar diagrams, and that at

38xHz the tilt angle has a dramatic effect on target strength, a 10° iilt

producing a 6 dB decrease in target strength and a 20° tilt a 104B decrease. 1
.Nakken ané Olsens' figures refer to one static fish while the experiments

reported here measure many swimming fish. Thus the corresponding "average"
polar diagram is likely to be smoother.

I{ one then considers the joint effect of reduction in swimbladder volume .
and angle of tilt it is possible to explain the initial reduction in target L4
strength. An obvious further step in the analysis of these data is a

comparison of tilt angle (as measured from the stereo photographs) with

6 ®
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target strength. Such an analysis might well lead to a proportioning
of the reduction due to change of tilt and change of swimbladder volume.

Figure 5 presents results from the only experiment reported on Saithe and
has several interesting features. The reactions to changes in pressure
are more dramatic than observed in Cod. This is not a surprising result
if the behavioural patterns of the fish are considered. Further just
before the final ascent (Expt 16 13.00 25 June 75) a spectacular decrease
in target strength, was observed, and the author speculates that this

is solely due to changes in tilk angle, caused by the approach of ocutboard

. powered dinghy and preparation on the raft to enable the cage to be

raised. This observation is indicative of the saithes lively behaviour,

A comparison between the observed rates of increase in target strength, and

the ability of the fish to secrete gas (as measured by Harden-Jones) indicate
that the fish recover at a much slower rate than expected. Harden-Jones'
measurements indicate that a Cod, 0.3 kg in weight with a swimbladder
occupying 3.6% of its volume (from Sand and Hawkins 1974) can secrete enough
gas at 10°C to refill its swimbladder to within 0% after a 18 m change in dept!
in approximately 20 hours. The Cod in the experiment did not regain their
original target strength in twenty-four hours and the indications are that

the target strength was still increasing. Whether this is a function of the
congtraining influence of the cage or not is a matter for future work.

A final point worthy of discussion is related to the fact that the maximum
target strength measured was invariably the initial target strength (at 8 m).
This observation suggests the following hypothe51s.

It is commonly accepted that fish find it less difficult to dive than to ascend
Blaxter and Parrish (1953) reported the extent to which fish were willing to
follow a lamp as it was raised and lowered in the water column, and concluded
that fish would endure an increase in pressure of 400% and a decrease in
pressure of only 50%. These facts tend to indicate that the acclimatised volum
of a swimbladder is approximately half its maximum volume. If a fish migrates
at a rate faster than the rate at which it can secrete gas to maintain its
neutral buoyancy, it is likely to have a target strength which is considerably
less than that at acclimatisation. If this conjecture is proven then care

must be taken when extrapolating steady state target strength measurements to
dynamic situations, in order to avoid significant under-estimates of fish
stocks.

- 10. CONCLUSIONS

(a) The initial target strength of Cod as measured at a depth of 8 m is
much the same as reported in previous work (approx1mate1y ~33.25dB/kg).

(b) Forcing the fish to dive produces a dramatic decrease in target strength,
greater than that to be expected from the forced contraction in' volume of
the swimbladder, probably due to a combination of tilt angle and the effect
of pressure on the swimbladder.

(c) Acclimatisation times are significantly greater than one would expect
from other observations.

(d) The target strength is never greater than the acclimatised target strength.

(e) Saithe have the ability to acclimatise faster than cod.
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TABLE 2.

Time

12.45

- 19.45

07.45
08.20
17.20

20.50

- 01.7%0

axis.

TABLE 3.

RESULTS OF ANALYSIS OF STEREQ PHOTOGRAPHS

Date

8 July

9 July

320 June

"

31 June

Expt.

27
27
27
27
26

26
26

Frame

39
Py
-
72
40
46

5h

“cos '
69.1;°
78.08°
80.99¢
65.9°
70.44°
71.97°
69.005°

Where X = angle between the axis of the fish and the Z or vertical

CALCULATED VARIATIONS IN TARGET STRENGTH OF SWIMBLADDER
WITH /V' ASSUMING GEOMETRIC SCATTERING.

v

/V'

?/V' in dB's

- Target Strength
dB relative to V!

e lnltolIaretuIs At e el Il Tt s



- | 1
Suspension cable—""

Ek 38 Transducer

Transducer
platform 2mx=2m

Cylindrical guard
cage 4mx 3m dia.

v ——Electrical cable

T

Lm

——p g

3m

Fig1 GENERAL VIEW OF EXPERIMENTAL RIG




k 38
Raft | km of cable S E 4.0
[ ]
] L]
Transmitter pu[sew |Calibrated Output
100m of cable
Output Control and
Squaring unit
[ ] Transducer
. \ v
f Timing Sequence
v
Laben < -
: — .. Sampling
Ptﬁse [Helght < Generator
_ nalyser <
Parallel
Output
Interface

High Speed
Tape Punch

e L __. &

A

e

Fig.2 SCHEMATIC OF ELECTRONIC EQUIPMENT

Normalised means of two
sets of integrations (see text)

S0
. *
25} +
2 12 22 32 L2 52 62 Depth inm.

wnnarig. 3 AXIAL SENSITIVITY AS A FUNCTION OF DEPTH

PRI LRI b TS PRI AL S T6] bl r L S it se




[T B ST LT ] rY 14/ HUYHML M L) MUYN wIMR o ]

13 [TaR] St 1 K1) PLUT UF x(1)
B ) L] .
' n an -
' " (] -
- 3 [ -
n . P.n .
- (1] 1.7 a
T n 1,0 .
- o [} -
: L L. .
] ] (994 - .
it [ i.0 . -
12 ney 8%#,0 . R
1} oha% 10upi. 0 UPPE STEEL RING
tu agsnt L1945,0 bl ettt e LD e D Ol DL S e LL L TR IS
15 VAT 23654,0 .
le 89931 12¥%8a,0 -
17 ITELT 138%A0,0
18 F& LT thal2ss, 0 -
19 IaTau IRLLLT N
e 96ay? 2TAu T, 0 - - .
21 AI278 351693,0 -
HE 531828 arsser .0 .
23 4992 az2nsa9..0
24 53622 G13sy; .0 canam -
2% 19583 93214, 0
2B ayry EL LR LT
21 YL SLAuTL. D
24 1:2% 523m93,0 .
e9 w2 Stehi.w
I 1633 $69953.¢
3l - Ata S06.27.0
3 3a) Sralld. o
33 1a SH6804,0
34 1] S0hBR5,0
3 b 50896140
3a 34 S96995,0
3 ns 507315.0 .
¥ ] 200k 509341.2 -
3% 1787 517128,0
~ 19787 538465, N F!SH
-t ITE e STu?01.0
=2 FELET 6123290
-5

-7 ; 1:302:5,4 _
=5 thdre 1islb=35.0
&l LaLel ITELL LI |
5a LES IR 1yb12ul 0
51 16734 119%917 0
42 %223 L2avene, 0
53 37187 1212957,0
Su 1374 1214333,0
E:] 31 i21a%48,0
e s83  1215411,0
ST p1.13 1215711.0
[ 3
Q .
0 b1} 6 1215M7T,0 . ""
E N L1 Th ;ngﬂQ‘;,g -
'Y ] o 1216037, -
0 T IT I .
e - sz L I2iBLST,0 . . .
3 2 LPLIBGE2LY .
t 187 L214249.0 - - -
&3 3.3 L2i9080,4 - S
— 12 15675 i2danf?,4 - LOWER TEEL RlNG .
(U i o7 -5 127974, 0 - '
— ol o583 1382890 - e
p—1 L] tain? 135%2436,9 -
c T 2721 talTe5.,9 -
o - 22351 1a209%5.) -
.ot 11812 tealdan,d
£ =3 ired 1==3957,0

. [ LIPS 1532183,.0 N T LT TR ) ———- ! m———
RLS 6="13 1550 R0, @ - P L P L L P L P LI TR P e

4
-]

n C

3450 L*Y3pda.0 ame sSssssenssassssssvenval
T 1#16é j4e230e, 0 -
- s T 1eaSEag, 0 -
e 1153 isuTni7,0 .
80 507 160Tb24,D .
M Sah tbaAy 72,0 -
L LY 652 ILLLLECTE L]
"‘5_ £y AR 1ee9352.% .
i 3310 LbaOnAZ,D . ) .
ag T 1451749, 0 - . S O )
S @B ONE e TEREQO CAMERA
T 15680 174ha23,9 - B L LT L Lt D T L Y ]
re Tre3d ALT0ALLD - commmmmans
V " SL31ht 1AB9u2Y 0 -
ar Y3232 192604%%,0 -
b 1718 19a3Ra3 0 L
e [LIRY 2329955,0 .- - csmma
.3 LITTRY 2121137¢C,0 - csssetmsssLnseaEnEEd
%u Fiaty 21447A%,0 -
9y SIuAY 2195270,9 -
LTy . B9k 22caTVY 0 -
e F15%3 2PaK290.0 e .
b L T 2340 T14,0 - snmees
w0 Julay VAR 0 .- :
13,149 71}ty FITLIT . - - -®
iny S2%32  2eAIN T8 -
162 Yigun Phlh2eh, 0 -
1n3 FER RS eSutou, g e
108 IRLLYS 2%%a4er. 9 -
HYY T2IT 2unitan,Q -
1%n 5012 2%6TH0n.0 -
iny by 25T, 2 e
fun Pine FETLIRELD -
1re S1MIE 2STS1e0.8 . 2z
PR SO A e B Returned power woit“ sec
1) 12hn 2NTAUAL D . )..
tie . LLYS 2%791n7,0 .
ey uys FATARELP .
lia w3h 29RANAT.D .
il 7 FA LS LU} .
1in 113 25ARLST L0 .
3% #TL 2wmninlun . - S
ne She  eb413a%.0 . Flg IR RESULT: OF COMPUTER ANALYSIS
IRl L1 EELARA L P .
123 a? FAYERT LN . i

A G A S R

R T Tt s AT H

v

ananiTuTRNanLenmaoneanam

TRTITIINE,

T IO D I T T T S s e



-0 8P u yibuess jabioy

-6 gp u yibuans jabupy

o
=
g v
—_— I
R
>
E o
g e .
P =
e 8
> M -
=2
32
=3 E 8
18 e
1; : :
A & o n/::.
¢ 5 5\ £ v
P — =
........................... = SN . | £
o s o
v o
E > A
® N 3 e,
o o 3 =
A L 2
lnGU —
8 8 - :
= 1F ~
° X g
N E £ 3
5 i -
£ E e S et T m.__
2 R L 0 "
i 7
........................ fomm------8 iC g
. =
Rel 5
b Awn
. o]
/ 3
- o
®
2
<8 3
_mllll pu
N £E & N
° v "
—_
5 8 ]
i 2
8} 3 9
~
_ S T8
o 2
_ _ . _mme.;c mc_..ﬁ.E E,oam 8 . mew>o mc_BE E_oam =
~ o ] o o 7. 5 o : - =
&8 8 8 § 8 9 9 3 8 % 5§ % 5 °
- . i




0-3tm

Fig 6

]
]
i
]
1

_13ks:

Q0
o~

o

V.

E

o

o

> :

@

Itlm e
=
&

Q

D

o

o

p-

X

w

"Fig b

— e e ———— o ]

/1%-03 Dgl-k

echo level toplow
for accurate Alo D
conversion

'
L]

|

1

1

1

]

[]

1

[]

1
L
|\
1

1

]

1

]
L]
1
1
]
)
)
‘
1
]
]
1
1
L]
[ ]
]
]
:
‘00

13

L~

-

/ 2609AD  ButAOw jnod g
1 1 L I |
mw g o

P

| 1
020078

29 June

v ok
21 June m‘l 22 Jure

1-63 8P Ut yjbusys jabioy
-5 £p w yibuays jafupy




r—

e L )

8
©
m ..m b.ﬁo
aQ N
S s 3
O e i 52 B
o . @
V f ?
~ S
E . 2
3 .
& EE N
WO
> N D
T o
A >
N 3
x©
-
™
-
& n
N g
S
o N
R
LL.
2
=
e & 3
@ I~
l u -
S D SO ». 1
: o
M 2
. '
o
o
o
N
>
2
2
-2,
abosaap Buinow julod ¢ g
l ] [ ] I | | o
I b~ -— .
| ] [

-4 gp w yjbuayjs jabipy.



