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HYDROACOUSTIC SURVEY III OF SHUSWAP LAKE, BRITISH COLUMBIA, CANADA

INTRODUCTION

Reported herein is the third consecutive annual hydroacoustic survey of
the fish population of Shuswap Lake by the Fisheries Research Institute,
University of Washington, Seattle, under contract with the International
Pacific Salmon Fisheries Commission. The field work was completed in two
parts: (1) the upper half of the Main arm of Shuswap Lake and the Seymour,
Anstey, and Salmon arms were surveyed on the nights of 5, 6, and 7 October
18733 (2) the lower half of the lain arm was surveyed on the night of
21 October 1973, The dates are comparable to those of the 1971 and 1872
surveys, The primary objective was to acquire permanent records of fish
abundance, distributions, and target strength measurements. Since the juve-
nile sockeye salmon in the lake were the progeny of a very small escapement,
an estimate, or an upper bound, of the population of resident fish was
derived.

MATERIALS AND HMETHODS

Field Observations

The boat used in 1972 was made available again by the Salmon Commission.
The data collection system and the sampling design were the same as in the two
previous surveys., The locations of transects are shown in Fig. 1, and a sum-
mary of the field log is given in Table 1. The transects were numbered con-
secutively in the order in which they were run. The magnetic tape recordings
from Little Shuswap Lake were lost, but the echograms indicated the occurrence
of very low densities of fish, hence a resurvey was not considered worth the
time and fuel necessary.

Analysis

Analysis was conducted as described previously in Nunnallee et al., 1973,
including estimation of beam dimension, echo integration, and calculation of
fish densities, population sizes, and target strengths. The analysis is of
special interest when considered in conjunction with the analyses for the two
previous surveys since the juwvenile sockeye salmon in the lake during the
three survey years were progeny of a peak spawning run, a moderate run, and a
very low run, respectively. ‘

From the number of spawners in each year and their average fecundity, the
potential egg deposition was estimated. On the basis of this information, the
survival from eggs to fry in the first part of October‘'was computed. The pop-
ulation size in 1973, when the lowest density of salmon fry was observed, can’
serve as a baseline in future surveys. As in the two previous years, the den-
sities of fish in all transects and the sizes of populations in all arms of
Shuswap Lake were estimated. Target strength analysis was conducted, and the
mean lengths of fish in the Main, Seymour, and Salmon arms were calculated.
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Table 1. Summary of the field log, hydroacoustic survey of Shuswap
Lake, British Columbia, Canada, in 1973

Time Corresponding transect numbers

Date Location Start Duration (min) 1973 1872 1971L
10/21~-22  Main arm 2015 10,5 38 6 2
2045 15,1 39 8 3

2110 23.5 Lo 9 i

2145 22.5 Ll 16 5

2250 20,2 L2 11 6

10/4-5 Main arm 0350 30,1 11 12 7
ou50 23.1 12 13 8

0530 15.1 13 26 9

0555 12.7 14 25 10

0620 10.2 15 24 11

10/5-6 Seymour 2006 13,2 16 14 14
arm 2030 I ,0 17 16 15

2045 19.3 18 17 16

QlZOa 12.5 19 18 17

2132 11.2 20 — —_—

2155 13.2 21 19 18

Anstey 2230_i . 18.9 22 23 23

arm 2250° 19.3 23 _— _—

2325 13.3 24 22 22

2345 8.5 25 21 21

2405 12.6 26 20 20

10/6-7 Salmon arm 2000 16,7 . 27 29 24
2030 12.9 28 31 25

2055 16,6 29 32 26

2113% 16.0 30 - -

2140 11.0 31 33 27

2208 16.1 32 34 28

22252 16.0 33 - -

2300 21.0 34 : 35 29

2350 24,6 35 36 30

0040 19,0 36 37 -

0120 : 13.7 37 38 19

a . .
Replicate of previous transect.



RESULTS

In 1973 the densities of fish ranged from 1.03 to 5.84 fish/are (100 mQ);
significantly greater densities occurred in the two previous years. In Appen-
dix A the numbers of fish/are and £ish/1000 mS of the water column are given
for nine depth strata within each transect of the 1973 survey. The mean num-
bers of fish/are by transects are summarized in Fig. 1 for 1973 and are given
with the corresponding values for 13971 and 1972 in Table 2.

Fish Population Estimates

For the 1972 and 1973 surveys the population of fish in each of the
three statistical areas of Shuswap Lake--Main arm, Seymour-Anstey arm,
and Salmon arm~-was estimated by expansion of the mean number of fish/are
over the surface area of each section bounded by the 18-m depth contour
line. Only an occasional fish was observed, either by eye or by echo
sounder, in shallower depths during any of the three surveys. The popula-
tion in 1971 was estimated by expansion of the mean density of fish/are
for the entire lake over the total surface area. This population estimate
was revised in 1973 by calculation of the mean density of fish/are in each
statistical area, rather than the lake as a whole, and by expansion of these
values over the redefined surface areas. The lake surface area and, con-
sequently, the 1971 population estimate was reduced by about 10 percent
(Table 3). ‘

Table 3. Bstiméted fish populations in Shuswap Lake, .British
Columbia, Canada, by statistical areas, during the
1971, 1972, and 1973 surveys

‘Population estimate (¥ 106)

Area 1871 1372 1873
Little Shuswap Lake -2 2,09 —D
Main arm, Shuswap Lake 32.05 7.08 2.394
Seymour-Anstey arm, Shuswap Lake 9.73 7.63 1.73
Salmon arm, Shuswap Lake 21.92 21.13 2.86

TOTALS : 63,70¢ 37.93 7.53

ZNo survey, )
legligible number of fish seen on echograms.

Revised population estimates,



Table 2. l!ean numbers of fish/are observed in Shuswap Lake, British
Columbia, during the 1971, 1972,and 1973 hydroacoustic

surveys
Transect Hean number of fish/are
number Area 1871 1972 1973
38 Main arm 70,60 5,35 1.03
39 75.00 17.25 1l.80
40 26,70 5.19 6.21
b1 56.30 4.35 2,03
42 25.60 5.68 1.93
11 27.80 8. ul 3.61
12 8.80 - 5.94 1.34
13 : g.10 7.72 1.66
14 19,40 6.58 5.22
15 14,60 6.65 5.84
16 Seymour arm 12,40 8.07 4.10
17 25,20 6.88 1.95
18 24,50 12.69 2.21
19 12.40 13.12 3.56
202 - - 3.67
21 17.60 10:19 1.23
22 Anstey arm 6.60 10.13 1.62
232 ‘ - - 2.23
24 6.60 7.87 2.u48
25 7.70 8.92 1.26
26 10.60 11.34 2.28
27 Salmon arm 26,00 26.10 4,16
28 37.30 16.82 1.56
29 21.60 22.80 3.17
302 - - 3.18
31 2L,90 23.88 3.38
32a 16.80 28.89 3.26
33 - - 3.63
34 15.00 25.73 2.3k
35 24,380 18.80 2.34
36 - 19.29 2.78
37 12,40 14,26 3.10

aReplicate of previous transect.



Sockeye Salmon Fry and Resident Fish Population Estimates

A point of particular interest in Table 3 is that an apparently stable
population of fish was observed in Salmon arm in 1871 and 1972. The fish
could not have been kokanee since the number of kokanee spawners necessary
to produce the number of fry indicated (21 million) had not been observed
in the area. leither could they have been nonsalmonids, since no large num-
ber was indicated by the tow net catches. A reasonable explanation is that
the fish were juvenile sockeye salmon emigrants from the major spawning areas
adjacent to the Main arm of the lake,

If a S-percent survival of the 1973 age group of juvenile sockeye
salmon from egg to fry in early October is assumed, the population of
sockeye salmon fry in the lake can be estimated directly. The resident’
fish population can then be estimated by subtraction of the juvenile salmon
population from the total fish population. If one further assumes that this
size had been relatively stable and subtracts the estimate from the total
population estimates of the two previous years, one obtains estimates of the
salmon populations in 19871 and 1972 (Table 4). The relationship of the num-
ber of female sockeye salmon in the escapement to the number of fry surviving
to early October is shown in Fig. 2, The pronounced lower survival.of the
1970 progeny of fry can be traced either to the higher population density or
to unfavorable environmental factors or to a combination of both.

Table 4. The derivation of a sockeye salmon spawner-recruitment (fry)
survival curve and of a resident pelagic fish population es-
timate for Shuswap Lake, British Columbia, Canada, 1971,
1972, and 1973

Year of observation

1870 1971 1872 1973

Available female sockeye salmon® 849,818 167,887 3,583
Potential egg depositions(X 106)b 3,025.4 597.7 12.8
Population estimate (X 106)°¢ 63.7 37.93 7.53
5-percent egg survival (X 108) 0.64
Resident fish population estimate

(x 108)d 6.89 6.89  6.89
Sockeye fry population estimate

(X 106) 56.81 31,04 0.64
Cggs/ fry 53,25 19.25 20,00
Percent survival® . 1.9 5.2 5.0

0

Female sockeye salmon escapement from Annual Report of Int. Pac. Salmon Fish,
Comm., for the vears 1970, 1971,and 1972,

Average fecundity = 3,560 egps (Op. cit.)

Derived by hydroacoustic techniques.

Assumed stable through 1271, 1972,and 1973,

Survival of eggs to fry in early October of following year,

o S0 U
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Depth, Target Strength, and Size Distributions of Fish

Three transects of the 1973 Shuswap Lake survey--number 40 in the Main
arm, number 19 in Seymour arm, and number 32 in Salmon arm--were chosen for
target strength analysis because of their proximity to areas townetted by
members of the International Pacific Salmon Fisheries Commission (Fig. 1).
Four depth strata, 18-26, 26-33, 33-40, and 40-48 m, were chosen for analy-
sis, corresponding with the depths of the net hauls. The depth distribu-
tions of the fish in the three arms of the lake and the analyzed depth
strata are shown in Fig. 3. ' ’

The'technique of target stremgth analysis used has been described by
Hunnallee et al., 1973, Target strength was converted to fish size through
the following equation (licCartney and Stubbs, 1971):

TS = 24,5 Log,o Ly = 4.5 Log A - 21.9,

It

where L fish length expressed in meters,
A = wave length, in meters,

The distributions of target strength measurements for the three analyzed.
transects and for all depths combined are shown in Fig. 4. Superimposed on
the target strength distributions are the target strength frequency distribu=-
tions calculated from the observed lengths of fish in the tow net catches.
The resulting target strength distributions are wider than would be expected
from the size distributions of fish in the net catches (Fig. 4). The dif-
ference is due to a large amount of variability associated with the tow-
netting, such as net selectivity. Because of the variability, the mean
target strength of the distribution is more meaningful than its spread.

In one instance, transect 19, a double mode was observed in the distribu-
tion, and the mean of each was calculated. The mean target strengths of
fish in the analyzed transects, the corresponding lengths of fish, and
the mean lengths of fish from adjacent tow net hauls are given in Table 5
for transects 40, 19, and 32.

Table 5. HMean target strengths of fish, corresponding lengths of
fish, and mean lengths of fish from adjacent tow net hauls
for transects 40, 19, and 32

TS HMean fish length Mean fish length Number of fish
Transect (dB)  (calculated)(mm) (observed) (mm) in net catch
140 -47.,5 36.5 66,0 30
19 -35,3 115.0 ' 70.0 3
-56.0 16.4

32 -36,0 107.7 106.0 6
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The low correlation between the fish sizes indicated by target strength
analysis and the sizes observed in tow net hauls is due in part to the rela-
tively small samples of fish that were caught, but in- the main to the tech=-
nique of target strength analysis that was used, :
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APPENDIX A
3

Numbers of fish/are ard f£fish/1,000 m
of the water column within nine depth
strata of each transect of Shuswap
Lake, British Columbia, Canada, 1973
hydroacoustic survey



R L A B S Y N N G S RN N N N I Y NN A R O R Y R A N T e N I N N B AN I R AT R Y T R T A R WY A T A A T A PR T R AR R Es

$,880° [ AR O 00000°0 62652° 00000°0 00000°6 00000°0 0Q0v0*0 00000°0 69 =~ 9
TTTTIegLdt” LHSTT 000000 66L1Z" 000000 U8ELS™ T1S8¢E (IR %1980 29 = 5%
ouL12” y0lo0t1° lg691* 61vee” 2uige* 916y * NANA Y 000v0°*0 0g€9st” 8% = ©BY )
TTTTTTTlelsL” 62201 58TTT" 2EIST” g1.82" SR YA A ERTANAES VAR ANA g161¢d B = 0%
221s8° 1 vwy6€e” gLee1” 1L962° 26L9S" 21259° 09406°1 99Lcl* wGLlel” 0% = €£f
T T 9REERT T TG6R LT 68B86GYTT T E£6949° 1 16156 9GEET™T I98DE™C 21Zd6” Sotee” e =92
02Le5° 1 0vise” 2¢€81L° ©08%59°2 1vL8L* 16189° Sgrelce 1¢2cd* 620%1°*1 9¢ =~ 41
T 269127 QE€LNT 09L61" £599¢” 29L9 1" 19582°* I€2€S 16L9E" SEELH” s1T =11
Y5501 ° gLeot” H96e 1" L19%1° 0ele0” 01ygo0* [SR-2° 1 6905¢€"* AG -1 1t -9
A R G AR B R R A B At A T B R R R AR R AR N T R e R A R e A R g e o v A T i AN A e T A B E R R v e B A v e i b s b o b A AR O R G r B R BB G R O b L &8¢
71 €l 21 11 Y 1§ 0 6t yE $IVAYILINI (S¥313n )
. T T . o s HIJ3T
[9p] .
- : : FSUITINITEND 00T u I~ KL SNIG
I A e A 2- 2 e/ r50° % 5 e et 3¢ LV A0 S S B A2 L3 A ey S S IAmn- S 59 o3 VA2 My SEmSaa Y20 Con L RE VRS
A N R N A R AR N AR R N AR R AR A R R AR D R A R A NN R AN RS N NN R NN RS SRS R RO RS R AN DA R BB SR BB BLRRANB AR BRELRB OB RDBDBEDRGOSG
- TTHE950% 65040 000000~ HC000"* 0CouU0*0 C0000*"0 00000*0 00000 00000°U G ~2Y
29%80° #€£950° 000000 90190" 00000°0 wH210° 20510° 000Y0°0 01s00° 29 = SS
T Qe 208G € 82L0" guyietl* L8%90* 2ELS0* gerge* 000vQ* 010" 35 Y
Q9yvG* S6190° 0L290° 6L2L0° Ivest® 29¢.L0° HecEh® 1 S91u0* S55990° g = 0%
——2gvdE T Lotst 1h7880* 9ylsl* 255%¢ park-dth b bHngR™ SoerTe S9ct ot &4 L%
0ssSHeT 1 0809%* 1€20y° S ANA IR 9givg* €69LL” ey Hs* 1 eyve” $6960° £e -~ 92
T T GO I T hYNe T R L 96t w008 | 85006 * oLy L7251 nigor* 194599 92—="¢1
osids* 10€01° 6L111" ghlive® 6£901° £6Loe” g2vyg8ge”’ 91€ve” gs60€" gr - 11
T 890" LYBLO* LETOU S 80901"* H0LyQ* H9E90 " o3 3A T t i A WAS=T A S1290% 1 Y
L L R L Lt LR L L Ly g R R P P R o A R N B O P G R R PN S P P P S g R
e A | . 2l e O ¢ ey i 4 0% 6¢ I 2 S AT s PULS G e o2 b 5§ 1 S—
Hldg3U

L V39v 30vAdns SY313W FavNUS 001 ¥3g ALISNIQ

' NOTLvENG  3IsvIdvA 40 STIVAYILNT 3InlL

L2 GEE of SN2 11 2% 1% 0% 6€  8€ = SLJ3SNVUL*EL AIA¥NS IV a¥ASHKS




B R R Ry ey R N N L N R L L L  r  r L - T

129%0° %0%02° 196%0° £2061° 192¢€2° 9L880° 00000°0 0Q0v0°®0 £0s21° 69 = <9
TTTTTTTT8G001 6,261 28911 LLEE™ THTISBETT 22521 5I9R0" Laevy”® gL660" 9 = 55
26160° 1L€49° T19¢€1* 06608°1 ceLYy | - ogo00g2” 708€S° 1 ©%4Gceh® 0geet” SG - Y%
8082 62LEHTE 651962 €888 G9GES YA R WA %1980 HH06G TRl g7 - U9
28%99° 2L28G° ghgdn*t - pctls* §L90S* g£eEHsy” hoouy”® S6640°¢ (240 e cy» - €€
TUTT G4 6U T T Ee 1Lty 65822 €Sl £L0€ H109% YSRGS 129ve~ 1 1615571 |58 T 4
»EivL® £¢865°¢C §20<¢g” aeei6* L G99€€E” greee”® vglel” Lugtiel 1egiLeg e = &1
GG QU 50956 " pel 1" g2221* oSt 9vudl 20u9gt— 6Lex=2 01yv0*e gt—11
2€94y0° 26680° L1001 88990 ° 6ls02” 9501 Lz2ige” L2Gt1* PATA Y- I - %
T R R b a s R e A R T R R e A Y R e e R RN E Y e e S B R R R A e R I T N e R R R e A F I R S N R W R E R R T RN N e F S B R B e o BB T TR R S E R TEETT
304 : 22 12 0l 61 g1 L1 91 Sl tIVAYILINI (SH3L3nN )
T HId3G
uv. N
T T ] TSHITIRTOIEAITU00T ¥34 ATISNIG
BLice ¢ .Umw:m i Y A2 WA EISYTTL A AL 5Lt Veovh Tl SIS} A A BSINET S WIUl
L2 -2 0, 2-F X-F-2- 222 2-FX 2L LE2-X-2.2.2.2.2.2-F-F.3-F.5-2-L- F-F- L L F X X-F-F-2 F-FR LR P XL LR L F-TT-L-X-2L5-3-2-F- 3.2 F.2.8-F. 5 F LR 2-2-F-:Z-2-LR-FX-L2-F-F-3-2-R-F- 2 X R R R-X-R-F-2-2-X- -2 F- - F- 2R R332 221 200 E 41
188%0 H6T10 HBSS0° s10T1” HEeHIT” 168507 gouRo~oT 00U I0TT E6TL0Y 6% = <Zv
L8650° civi0°® 92HLD” siges* 00%LL” HhHaoe 61£10° 0tltvo* . wHEY0” 29 -~ S¢
TTTTTTTTE2L9%0 09090 108%0 LICTT T #2060"1 [ VAR I HG5ZHG P238 A 29050° TS~ gh
€651’ L8062° eHS61"® »1896° 1€99s° 629€S8° 9Ceen” wenlee 2E9L0” g7 =~ 0%
15094 12€9¢C 55.L8Y 6HLET 208T¢E 28965 GelS2 BEGIB™ T EATAM) uv A
SLELB® £€49549S° 6L951° €9¢ST° 26L61° vlLile” wQuve* 6LEY” 12940° 1 £ - 92
T 669150 g6YLY [y XA 0S%E€9 #80EL” £9282” ceuzZl” 608L /L™ SZ2vv9 e ; 9 =8l
$12L0° VI 22080° £€8L80° SsLett” 8LS60° 295.¢" 2EwL1” 6n€LR* 1 el - 11
g£L2v0* HeEE10" SL2L0 —glevo w4841 90560 86192 [eX R AR gL 1 wYy
XA FERN-ERE R 2-2-0-0- 55 532 F-X X2 F.B-B-F- R 5 ¥ F-X-T2-F-F- 2 EXEXE T X2 E-2-2-R-R-R 0 R-3-F-F. 2. L PR 2-F- 3. 3-F-F-2.F-2-F-F-F-3.5: 3, 2. 3§ F 2 L T-E2-2-R- 8- 2-F-2-2-2-F-2:-2-F-2-3- 2 F P - R-R-R- R X R-R-2-R-K- Rt - R R K- 2R E R R R-2
£ (44 12 24 61 g1 LT 91 ST VIVAEIINT T {SyYII3W 7

H1d30

v3dv 3OvIuNS SHILIW 3FdvN0S 001 ¥3d ALISNIU

~

NOILVHNG 378vIdVA 40 STIVAYILINI 3Wil

€2 . 2 12 02 61 81 L1 91 61 = SLI3SNVHL €L AJAINS INWVTT JVMSMHS

B -




A R Y A T B R I I R R I I I R I T A A I R R O A R N T A S N N N B N A T N N S T R N N N T N N S O N S N T S T Y N N R Y S N T R R N T N I T Y R R TN R TR

20211° SE€940° 00000°0Q 00000 00000°*0 S1012° 2Iv11* 194 Q”* H04¥91°* * 69 == 29
1L09C" 10281 A o 000000 26941 00000°0 £9062 0oyt Sgte0 6€y 0T 29 S5
gHEST® 66202° G260 16%2L"® 00000°0 L2489 °* (VSR 7 I H2gug* stigtl” SS  - 8%
625¥G8* cloLw™ 1£9¢9* 99£66 000000 1553855 {lnae e t® 2itwe 702 OE" a7 &
6SL0€% Y 280%8° g81620*1 88L08" 1 9LENE® EREA R go9ve9a* 8L0cg* 09¢B89* 0y - €€
T T R2Ee Y T TTTI0622 T LI TR 2992 N 9E£9s2°2 §1560°2 22L82°%1 £19ig 252651 EETT="9¢
©LL6G" 9€eHL"® 12966° €LH9G"° 00sL1°<2 Co6Hl*2 22L08° ASAR O S2L6S° 92 = wl
T AL T TG 08G Yy 19492 ivh61°* 6895L° €19€9 1l<9t - s2Lee” 186L2 sU—"11
£GS11° £H981° 18851° L0002 1St L6811 A-AZA 5 e £aevl” LLEOT® 1T -9
T RNt e s R e N RN B E R e b N R a T W E U R A0 e h G u B TF IR a0 FH AT R R e PN YTET I T 8 R SR RTEE R Lo B S S S N U R I T T R N N S T NI T S B C SR UT T oo
P4 e 0¢ 62 g2 L2 9< S¢ v $TIVAH3ILNI (Sd313n )
R AId30
w
—t TSEIIIW TOTHNT 000 T ¥Ia—ALTTSNIU
R 1 °0° AP ol Sy ¢ 30 57 S Sy s 78 £+ s Summ— D ST ety o896 1 AN mu s G2 OSEye v 0Ry*2 1ot
##Oﬁﬂn.ﬁ#&ﬁﬁﬁ&ﬁn.nlvtvﬂﬁ#ﬂn.tvﬁﬁ.#ﬁ&#ﬂﬁ#tﬁtﬁt*&#ﬁﬁ&&ﬁnvt.n.ﬁv.v#n.ﬂﬁlv.u.ﬂa..ﬂﬁ.nfu,0?00&.000&0#0##00n..ulﬂﬂt&&ﬂﬁ&ﬁﬁ&*&ﬂﬁ@ﬁﬁ&t3&.3&.#0#Q#U#ﬁﬂ#*#ﬁﬁ.#v#t#v#
T8G90 Hy620" 000U0*0— g0000° 0000000 01690 62v490* wygZvo 185t al 3 A=)
865w 1° £08%0° 00000°0 He2u0* 00000°0 $#5201° £0vY90° 84050 9ELS0” 29 -~ S5
8L060° [PRETVE O gge g 96Lne” 00000*0 60%792" SOwG0* 2Lwett 6L690° §S B
6GLYE €weLe” £80s¢” SLHLY® 00000°0 goreEy* 11960°" [0 R ggelL 1" g% = 0%
7210%8* YIS "¢ %6 19 26069 gevol CARTA rAAVA S e 6B 0t 425t 0+ €€
99220°1 gHigy*1 L6626° Ly20B° coevee” BOIS0° T 959¢g* 629te* 925101 €L - 92
T T Ly 2en T e LISt T 69899 159y 69 ltY 1aegoe*t 2696G"° griuvl* LHm0%* A o agan- A {
LEJ60" €9L2¢€° CREN-2 GSLLET® %606¢C° L006E" 611 2s0cet” %9661 ° gl - 11
6L ¢CLET*—02G1 (" 05651 (RGNS eltitls B89L60°" SyCe [t 8Hv5L 0" 11—
#t#t#v#n*#&ﬁ@ttt@&tnn.vtvﬁ.vnOttﬁ#ﬁ#ﬂﬁ#tﬁﬁ&ﬁ&#ﬁaﬁﬁtﬁuO«Maﬁnivvn.n.ﬂﬁﬁrf&$¢3&###033&4030#&#&*3&&&&&.v&#*0##30&t&&3&#30”3###0&00#OQQ#Qt&.O0
e te —0€ 62 2 L2 92 G 7 &y AoI HhE——t S 3t ————
Hld3d
v3dy 3Dv4ENS SY3L3AW 3av0S 001 u3g ALISN3C
. . ’ NOLLVHNG  3EVIAYA 40 STIVAYIUIND 3IwilL

2 - 1€ o€ 62 g2 L2 92 P4 2 = S1JIASNVAEL*EL ASAYUOS IMVT gVMSNHS




*#Vﬁ$#¢ﬁ$°ﬁ¢#ﬂ&0$¢*&ﬁn}v°¢¢¢n.Oﬁﬁﬁﬁﬁﬂﬁﬁﬂvﬁﬁﬂﬁﬁtﬁ.ﬁﬁcﬁtﬂn,Q.ﬂ.ﬁ,ﬂﬂﬁ.ﬂ.ﬂﬁﬂ.Qﬁwvﬂ.ﬂ@ﬁﬁﬂ.ﬁﬁ&&&#ﬁﬂﬁw«#ﬂ.ﬂﬁﬁ&*#ﬁV#*O*ﬁﬁ&3&&30#?&.&0nvn.n.c.n.w.vﬁ.ﬁ«vn;vvﬁtﬁﬁﬁ#

LLoote 2L060° L63E0"° €l6e1” 989¢1*” 69 = <9
- 55680° — L%860" 2696T" 605 He6eGI” 5 =55
g2ell® LHH60° S8uE0 " 856¢ce” s261n”® S5 =~ yv
SG20T™ L66HT™ Z29197T ZB88CH™ TETEH” B8H = 0%
08681° 62cLE” 8L015" 660v8° SoyeEHn* 1 07 =~ €£¢
L12L26" EEVAARE! o 2li92 T Syl T g1926°1 £g - 97
705692 goonLc1 19¢g6" WAL A 881%95" 9¢ - gl
05622° TI188T1"° 16560" Ly6l1” L9LLT” BT =11
6L5L1° 1€eor® S6L60° 2noe * {hi60° v -9
L Y e Y L R L R T R N N L L L L L L L L L L L ey T g A g g g e T O P P Ty
LE g€ SE v £€ tIVAY3ILNI (Se313w )
H1d34
©o R
' SSEIFIINITEND 00T g3d X1ITISN3T
[A-A NI NEN [VASY -0 A4 T8I © JIU7L 7 ¢ BYTcY L (VIUL .
B R R A A R A R N A N R R A R R R R N O R R R A N R A R O N R R B D R A N R R IS D AR R A R N B R B RN G AL B R BB A BN BB BN L RN B OB BB B LB R BOOOD
96947 28550 S50 gETv0 0S590" bY =Y
SL9%0° 9ue90 " 1€960° 9%9L0° £2LH1° 29 =SS
0ESY0 SgL90 0LYSH BL6 T £g2se 55 =gV
$0650° 6L001"° £59501° 619ve’ coLLe” By - 0%
szg il 02192 HEYUNE Ttecs VITAT tr——¢¢
9E€vig9*® 2E8UB " £€2¢98° 1€8oL” 02scet1 gL - 92
6L098°1 hoLn2*1 569Y89° S057E” 6058LE” 9 =81
9L591° 9Hu 1l 52690° g1500° 1Gyet® 8l - 11
; 90yl 91520 tHu90 SVt 96020 1T
LA R R AR R e Ly Ly R L L Ly R R g g g R R R L T L L L L il L L L R g G g g e gy
TTTTLE 9¢ St TTTTRE %3 T IVAGIINT Y- EREITI

HLiag3d

. v3Yv 3IDvAHNS SH¥ILIW Javinids 001 ¥3a ALISNIU

: . NOILv3NQ 3IIWVINVA 40 STIVAHILNI 3IWiL

le o€ 19 7€ €€ = SLI4SNVYLCEL AJAYUNS INVT dYMSNHS







