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ACOUSTIC STOCK ESTIMATION IN LAKE NUNAVAUGALUK IN THE
NUSHAGAK DISTRICT OF BRISTOL BAY, ALASKA

INTRODUCTION

In response to the present public demand for positive action in re-
building the Bristol Bay sockeye salmon runs the Alaska Department of Fish
and Game is currently constructing a gravel incubation system in the Snake
River watershed in the Nushagak District. The principal purpose of this
enhancement program is to test the technique and to evaluate its efficiency
for possible use in other districts in Bristol Bay.

The output of fry from the gravel incubation system can easily be
measured. But the subsequent survival to the smolt stage is a function of
the physical aspects of the system, the rearing potential of the nursery
area, Lake Nunavaugaluk, and the populations of predators and food compet-
itors present there.

In an effort to estimate the latter ones an acoustic estimate was made
of the population of fishes in the limnetic zone in the late summer of 1973.
Because of very small adult sockeye returns in recent years, the pelagic
fish targets can be assumed to represent resident fishes without introducing
any substantial errors.

METHODS AND MATERLIALS

The field work was completed during the nights of September 10 and 13,
1873, from an open 16-ft outboard powered boat. Inclement weather prevented
finishing the survey in one night. A series of eight transects spaced
approximately 2 miles apart were run orthogonal to the long axis of the lake
(Fig. 1). Transects 1 and 2 were completed during the first night of sound-
ing, and the remainder during the second night. The transect speed was
determined by a Gurley current meter.

A technical description and operational procedure of the acoustic data
collection system used during the survey aregiven in Thorne, Nunnallee,
and Green (1972) and Nunnallee (1973). Briefly, the system consists of a
modified 105 kHz Ross 200A echosounder, an interface amplifier, and a Sony
560D stereo tape recorder (Fig. 2). The interface amplifier enables acoustic
data to be recorded on magnetic tape. The transducer, which produces about
an 8 degree circular beam to the 3dB points, is mounted on a towing vehicle,
and during the survey was suspended alongside the boat about one meter below
the surface. A Hewlett-Packard 1205A oscilloscope was used to monitor the
system during operation. Power for the data collection system was supplied
by a storage battery through a direct current to a frequency controlled
alternating current inverter manufactured by the Terado Company.
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A: W. LITTORAL ZOKE
B: LIMNETIC ZONE
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Fig. 1. Location of transects and density/unit area for littoral and limnetic zones
during the September 1873 acoustic survey of Lake Nunavaugaluk. Echosound-

ing transects indicated by dashed lines.
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DATA ANALYSIS
The analysis techniques applied to the acoustic data collected from

Nunavaugaluk Lake included sample volume estimation, fish target counting
and target strength analysis.

Effective Sample Volume Determination

Acoustic fish abundance is usually expressed as. the number of fish per
unit volume. To convert the number of fish detected per echosounder pulse
to a density expression it is necessary to determine the sample volume per
pulse. The method utilized has been described by Thorne (1972) and Nunnallee
(1973). Briefly, it involves calculating the radius of the sounder cone at
depths which correspond to the upper and lower limits of the depth inter-
vals being analyzed. The radii can be directly determined by calculating
the number of pulses that fish targets,within the depth planes of interest,
remain within the sounder cone as the transducer passes over the fish at a
known speed. The effective sample volume per pulse can then be determined
by assuming each depth stratum represents a frustum of a right circular
cone, the volume of which easily can be calculated. The pulse volumes for
the Nunavaugaluk survey were calculated from transect number five and are
given in Table 1.

Target Counts

Fish target counting is done by observing specific depth intervals on
an oscilloscope while the tape recording of a transect is played back.
A thorough description of the procedure is given by Croker (1972) and
Nunnallee (1973). Initial processing of the data indicated the majority of
the fish targets were above 45 m. Six depth intervals of 7.3 m each extend-
ing from 3.7 to 47.5 m were established for target counting. System noise
and pulse length eliminated counts above 3.7 m. In considering horizontal
as well as vertical distribution, the target counts for all depth intervals
along each transect were made in 2 min segments. Care was taken to insure
proper vertical alignment of corresponding 2 min time-depth cells within
each transect. All counting commenced and ended at about the 5 m depth
contour.

Estimation of Fish Population

After the target detection counts were completed, estimates of fish
density/unit volume for the time-depth cells along each transect were com-
puted and later converted to numbers of fish/unit of lake surface area.
The methods used are described elsewhere (Nunnallee, 1873). Population
estimates can be made by expanding values of density/unit area over larger
surface areas.



Table 1. Estimated effective beam dimensions and volume

per pulse for depths indicated

Depth Radius of cone Depth interval Volume/pulse
(m) (m) (m) (m3)
3.7 . 34 3,7 - 11.0 9.7

11.0 .91 11.0 - 18,3 31.5

18.3 .41 18,3 ~ 25.6 65.9

25.6 1.96 25,6 - 32,9 127.7

32.9 2,73 32.9 ~ 40,2 215.9

40,2 3.39 40,2 - 47,5 288.6

B7.5 3.70




Rather than calculating a mean density value for the entire lake and
expanding it over the total surface area to cbtain a fish population esti-
mate, Nunavaugaluk Lake was divided into sections corresponding to the
transects (Fig. 1). The 5 m depth contour along the shoreline and bound-
aries placed approximately midway between adjoining transects defined the
area of each section.

Because of a very noticeable density gradient from shallow to deep
water, the sections were further subdivided into littoral and limnetic
zones. The littoral zone was defined as the surface area assoclated with
the water mass between the 5 and 40 m depth contours, and the limnetic zone
as the surface area of the water mass deeper than 40 m. A planimeter was
used to calculate the surface area of the zones within each section of the
lake, referenced to a btotal lake surface area of 86 km? (Gadau, 1966).

The first and last time interval of each transect was considered part
of the limnetic zone as well as those 2 min segments where bottom inter-
ference was encountered in the fifth depth interval (33-40 m) for 90 sec or
more. The limnetic and littoral zone categorization of time intervals along
each transect is given in Table 2. Sections 2 and 4-8 contained both a
western and an eastern littoral zone and section 3 had no limnetic zone.

Target Strength Analysis

Target voltage measurements were made on approximately 300 randomly
selected fish targets within transect number five. The technigues used have
been described by Nunnallee, Lemberg, and Mathisen (1973). The target
strength data were used to examine the relative fish frequency distribution
(Craig and Forbes, 1969).

RESULTS AND DISCUSSION

The mean density values calculated for each group of time intervals
within a zone are given in Table 2. The zones are shown graphically on a
map of the area (Fig. 1). Population estimates were made by multiplying
the product of the surface area and the mean density (Table 2) and produced
a total population estimate of 2.45 million fish.

The size distribution derived from the target strength analysis shows
a large group of targets (-72 to -58 dB) comparable to the size of age 0 and
age 1 stickleback (Gasterosteus spp.) (Fig. 3). However, the equations
used to convert target strength to fish length have been calculated for
larger fish and are not strictly applicable to smaller species. Conse-
quently the size distribution should be considered in relative terms.




Table 2. Mean fish densities, population estimates and
pertinent littoral and limnetic zone data for
Lake Nunavaugaluk

Transect opr L Time int. Tot. surface Mean density/ Population
section Zone w/in zone area (km?) 100 m estimate(x 103)
. 1 )
1 Littoral’” 1A-1C,1F,1N 5,919 3.81 225.5
Limnetic 1D,1E,16-1M 4,287 .33 14,1
2 W.Littoral  2L-20,2Q,2R 3.537 .67 23.7
Limnetic 2F-2K,2P 7.260 .35 25,4
E.Litteral . 2A4-2E 2,664 7,45 198.5
. .2
3 Littoral® 3A-3H 2,911 2.17 63.2
4 W.Littoral LA 4B . 794 3,75 29.8
Limnetic - UC-4F 3,617 .26 9.4
E.Littoral = uG-uI 1.570 14,15 222.2
5 W.Littoral = 5K,5L,5N 1.209 10,96 132.5
Limnetic . 5F~5J,5M 5.425 2.24 121.5
E.Littoral 5A-5E 2.241 17.80 398.8
6 W.Littoral « 6A-6C 1.120 9,64 108.0
Limnetic 6D~-6K. 8,892 .90 80,0
E.Littoral - 6L 1,447 617 89.3
7 W.Littoral — 7T .670  6.85 45.9
Limnetic 7B=TH 7.957 1.24 98.7
E.Littoral . 7A 1,367 2.45 33.5
8 W.Littoral . 8A,8E 1.394 5.92 82.5
Limnetic 8B~8D, 8F-8K 9,457 4.09 386.8
E.Littoral = 8L 1.2uy 5,12 63.7

1. .
Littoral gzone includes eastern and western sectors.

2., . , . .
Littoral zone includes eastern and western sectors, no limnetic zone because of
shallow depth.,
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The littoral zones comprised 37.5% of the total surveyed surface area
and contributed 70% of the population estimate. It is apparent that fish
concentrations were generally much greater along the shoreline and shelf
areas, although considerable variation existed among sections. A similar
variation was noted in the 1973 beach seine catches among stations on the
lake.l Stickleback accounted for about 70% of the total catch. Although
the acoustically designated littoral zones were considerably deeper than
the beach seine sites, the survey was conducted relatively late in the
season, after the offshore movement of juvenile sockeye salmon and stickle-
back usually takes place. It is probable that the high density of fish
acoustically assessed in the upper depth strata of the littoral zone were
primarily stickleback. The presence of large populations of stickleback
in Lake Nunavaugaluk has been reported previously (Reeves, 1969).

The larger fish targets, although occurring relatively infrequently,
were observed predominantly in the mid-lake region, transects 4-8. They
were usually in proximity to the steeply sloping bottom areas between 10
and 30 m. Reeves (1969) has reported moderate catches of Arctic char
(Salvelinus alpinus) with submerged horizontal gill nets in similar bottom
contour and depth regions of Lake Nunavaugaluk. He found the char popula-
tion index to rank intermediate in comparison to other lake systems in the
district. If the larger fish targets observed were Arctic char, their
distribution at the time of the acoustic surveys was largely confined to
the inshore areas.

The acoustic survey generally showed low fish densities in the pelagic
area of the lake. Acoustic surveys of other sockeye salmon nursery areas
in Alaska, British Columbia, and Washington have rarely indicated such low
numbers of fish, which must be considered in an evaluation of the efficiency
of fry releases. Reeves (1969) ranks this lake lowest in salmon production
in the Nushagak District, although the rearing capacity has never been
assessed.

" If a finer estimate is required, one needs to determine the magnitude
of errvors associated with hydroacoustic sampling such as the possibility
of fish being inaccessible to detection. Relatively high fish densities
were observed in the upper depth interval at the beginning and end of sev-
eral mid-lake transects. It is conceivable that fish were located above
the effective sampling range which must be tested by tow netting. Also,
the weather conditions were somewhat marginal during transects 1 and 2.
The surface noise from the waves and considerable pitch and roll movement
of the towing vehicle definitely elimipated some fish targets. Error in
the analysis procedure is generally related to the subjective process of
counting target signals, and is directly proportional to fish density,
which was relatively low throughout the survey.

lRogers, D. Alaska salmon studies: The study of red salmon in the
Nushagak District. Univ. Washington, Fish. Res. Inst. Periodic Report
No. 1 to Nat. Mar. Fish. Serv., January 25, 1874.



10

ACKNOWLEDGMENTS

The field work was accomplished through a cooperative effort among
agencies. The acoustic survey was conducted by members of the Fisheries
Research Institute. Necessary air transportation to and from the area
was arranged by Dr. M. L. Dahlberg of the National Marine Fisheries
Service. The Alaska Department of Fish and Game provided living facil-
ities and supplies and was represented by Mr. R. E. Johnson who rendered
valuable assistance in all aspects of the field work.

LITERATURE CITED

Craig, R., and S. Forbes. 1969. Design of a sonar for fish counting. Fisk
dir. Skr. Ser. Havunders 15:210-219.

Croker, T. 1973. Acoustic estimation of the density and abundance of fish
in Lake Quinault, Washington. M.S. Thesis, Univ. Washington, Seattle.

Dawson, J. 1872, Determination of seasonal distribution of juvenile sock-
eye salmon in Lake Washington by means of acoustics. M.S. Thesis, Univ,
Washington, Seattle, 111 pp.

Gadau, E. 1966, Mineral study of the four lake systems in the Nushagak
District of Alaska. M.S. Thesis, Univ. Washington, Seattle. 299 pp.

Nunnallee, E. 1973, A hydroacoustic data acquisition and digital data
analysis system for the assessment of fish stock abundance. Univ.
Washington, Fish. Res. Inst, Circ. 73-3. 47 pp.

Nunnallee, E., N. Lemberg, and O. Mathisen. 1973. Acoustic survey II of
Shuswap Lake, British Columbia, Canada. Report to the Int. Pac. Salmon

Fish. Comm. Univ. Washington, Fish. Res. Inst. UW-FRI-7309. 25 pp.

Reeves, J. 1969. A comparative analysis of Arctic char populations in
sockeye salmon lakes of the Nushagak District, Alaska. Ph.D. Thesis,
Univ. Washington, Seattle. 218 pp.

Thorne, R, 1972, Hydroacoustic assessment of limnetic feeding fishes.
In J. Franklin, L. Dempster, and R. Waring (eds.), Proceedings -
Research on coniferous forest ecosystems - A symposium. U.S.D.A.,
Forest Serv.,, Portland, Oregon.

Thorne, R., E. Nunnallee, and J. Green. 1972. A portable hydroacoustic
data acquisition system for fish stock assessment. Univ. Washington,
Div, Mar. Res,, Seattle, Washington. WSG Publ. 72-4. 47 pp.



APPENDIX



2045€°9 00202° 000s€" oot0E" 00002° 00000°0 ocegle dviol

“&’3#‘#O##ﬂ‘hv.n.ﬁﬁn.t.v#ﬁ#ﬁﬁ#ﬁﬁﬁtn.##*#*##&##ﬂ..n.#ﬁ#ﬂ.ﬂ.#t:n.ﬂ#ﬂvﬁ##ﬂ###vﬁ##ﬁﬁ.ﬂ##ﬁtn#0####&#*##3#ﬁ.n:v.at#n.ﬁn.#nv##t$n.3&&3##ﬁ#*#«v&ﬁ##ﬁ##ﬁ#tt####

00020° . 00091° 00000°0 _ 00000°0 00vs0° 000V0%G 00000°0 g7 = 0%
S 00000%0 " 002%70° _ 00000°0 00000°0 00000°0 000U0"0 00000°0 [ X
. 29nvos 00000°0 _ 006%0° . 00000°0 _ 00000%0 __ ©OOUO®O. ___ 00000%0 _ _ €€ =92 __ .
T T e £8L5%° 000000 000000 00000°0 00%01° 000V0°0 0s2y1° yz - wl
9L1L5°1 00000°%0 oooco.piixx!ooooc.o:uez;ooooo.o,s::aooo¢o.o 00000°0 g1 ~ 11
T oBGOZ2*%  00000°0 00toE" potoce 60000°0 000000 000000 It -
‘tu.####t####ﬁﬂ##@#ﬂ##t&#ﬂ##tv*u#v&##t&#nvv#:#######v#.n*ﬁn.&t“#ﬂm,v.vtnv*#ﬁ.#&ﬂ.v*u#.nivv#vmmm.%‘mmvvvﬁvn?‘##%m.mwwﬂ.sa3ta.v##n:vﬂ.#ﬁ#&ﬁ.#####tt###ﬂv
T e e TTUNAT T oW/ T T e T W1 A 171 H/ L $AVASIINI  ( S5313w)
H1d43Q _ -

VI¥Y 30VINNS S¥IL3IW JovN0s 001 u3d ALISN3U

NOILvdNg S3$TNg 092 40 STIVAYILNT Inwld

Moo . A L NG e et Al M- A

N/T W/ZU /1 %0 /0 D71 H/ZE INT 3WIL/ZSNYSL AZANNS XNIVONYAVNON

—— e e e i —— N - - /J
29981° 1 019%%°8 o¢>-. 060%2° H15€8° 1 0849 #0€08°1 WL0L

N “#*#ﬁ#tt#*&.ﬂ.ﬂ.@ﬁ#ﬁ#ﬂ.ﬂ‘ﬂ..ﬂ##,ﬁfﬁ#ﬂ#ﬂ.,#ﬁ*«,7&.0#&#4*7»& #0#######0030#0?#####8# ﬁ.ﬁﬁ.ﬁfv?#*#Q$¢¢*$#$¢¢$$*$##¢31177««.;##‘ [-2-2-2-2-2-3:-2:-3.3-2-3-2-1-2-2-2:2-2-1

P12 G $ 00000°0 00£L0° g R o7 = €¢

00000°0 muymi 00000°0  00€L0° yGUn1® ooo 0*0 gy =92 e
o T o 0L8€T* 06659 0s281° 00000°0 AL 00000°0 1961 9¢ -~ ol
0L9L5° 0LELS* Y 06%60° 06%60° 09L96° 000V0°0 98960 ¢l _ = 11 _
S e e I e e e T gegGeeg T T 0000007 7T T00000°0 T D6EIE” 082<¢9* LOLYS* T {1 =-»
t##*#######ﬁbt##ﬂ#&###ﬂ###ﬁﬂﬁn.ﬁﬁﬂﬂ.&.v.n.vt##va.u.ua:v\n.v#.u.uiv.n:vﬂ.#t*ttﬂtﬁatvnﬁt*t#.a.u..uﬁ&.vt*.n.*n..m.v&wm#ﬁ#t*&#tﬁ&ﬂ##tQa4*&&#&##.#&0##00#0*.*-0«*0#
B T TSI T ey T A7 oA/t T Tast 71 S 91 v/ DIVAEILND ( $¥343W)
Hld3u

et ¢ e o o it P P [ - R

V3Yv 20vAuns S¥3L3W Favnous 001 ¥3d ALISNIQ

— e o NOTAVHNG $357IN f¢mAuntvum>awh7~!u:m»

91 471 3/t Qs /1 8/1 /L $ANT AT L/ZSNVHELE AZAUNS UNTVONYAVYNIIN

-90USJI I8 UT WOR30q TRA03 93eOTPUT SBade pepByg
eymTednearuUn) 88T JO A8AJanS OT1ISNOOE fc)6T Caequeqdes eyl Jurdnp spew )
syo9suRIy FUTPUNOSOLO® JOo STTo0 Yjdep-suTq UTYITM SOTITSUSD HSTS pereuTST T 9Tqel Xtpuoddy

[l



S€209°1 002¢£s° 00€8c*e 00€E%0°1 996s1° oogsee oov€E®  49€w2*  0028I* w0t
#iwaminaamtbﬁﬁﬁmaaﬂavaﬁ@a.ﬁwwﬁ*#mtwﬂtwmmtu.v.v.na.v.u:v30##&3##30&#7#&#&##&70&##t#tvﬁ##ﬁ»v#h##vtﬁi#.“u.n.v.n.v.v#f#tt####t&#t#&#####t##v##a###t#tt##
00000°0_ QT eI R Y 4910 00000°0 gn - 0%
TT00000°07 99490 v 000G0°0 00000°0 0% - €t
006%0%  —  006%0° 000%L” 100000°0 006%0° 0Qud0T0 000£0° _ 00000°0 €€ = v2_ o
00000°0 Qo2st® 000000 00000°0 00%0€" onest” 000Y0"0 00000°0 92 = sl
oo2et* _opegt*  00000°0  o0le0o* 00000°0  00¢tI®  002e1° 00<HT" g1, - 11
828v6° T 0010E* T T700000%0 00€£06° 00000°0 00000°0 00000°0 00060*0 00000°0 i - .
atvava#uv.vnoaawn#nvvvﬁw«vwmww‘»avvawuwwwmonvﬁ:aaaa.awhnanvavamm,a&aauaannawvauoaa*mvaanww.vﬂnonaavawwm.w%a#nn:vvcnav#w;m.#ﬁwtﬁw.wocvaca#v#
) V- AN VY #4 d4/2 02 N/2 w/e e PI £/2  IVAGILIND ( S¥313W) :
- e e e S S . . Hid3y
. e ) N V3yy 30vIENS SUILIW Jevnods 001 M3d ALISNIQ . e
T - . . NOILv¥NQ S3SNd 9%e 40 STAVAYIINI 3wld
L M2 D/2 a/2 0/2 N/2 W/2. W2 A/2 £/2 AND IWIL/SNVHL  A3AMNS NNTVONVAYNON R
R S R — — S < —
00000°0 00YS%* 00%80° 00900°1 80885°€E 00€61%y 05896521 000L0°6  6£9€8°L VL0
: ﬁtc##ﬂb&vO####ﬂ#ﬁﬂ.ﬂ#ﬂ.#ﬂﬂ###&*#v.u##ﬂ##nn##cﬁ.v&ﬂ.*ﬂﬂﬂuﬂﬁt.1*.73*3#*3&..}7n*t#&&#*t*ﬁﬁt*ﬁﬁ#*#*&t*#t#?m33#*#:««3&.7¢n.¢#¢n. 2-2-2-2-3-2-0-2-3-2-2-X-2-2-1-2-3 1
.00000°0 00950° 00000°0 00000°0 8% = 0%
T 00000°0 7T 00000°07 7777700980 7T T 00000007 0y = E£g
00000°0 00211* 00000°0  00160° . fE€E =92
’ 00000°0 ~ 00%01° 7 " 00000°0 002s1* 6000070 : ¢ =~ wl
00000°0 00281° 00000°0 0029%° 00082* 05945° 18sd6° g1 _ - 11
- 00000°0 ~ " 00000°077777 00000°0 T o0l0E* T oocTe € 0ouvor2t 000:0°6 8S6U6*Y It -4
*tc#ét&#tt######a#.v.niv.v*##t#a.v###*tﬂ#*#&tﬁ#*####bt##.ﬂttﬂnvttvﬁﬂ.natﬁtn.n.ﬁ.n:v.n.*#Q##ﬂ:v.va$$¢$$&&J&&#.n.vvn«.fn.a,tm»«.v,t#&v##a#%#v%m.wuhw.»t#ﬁ###ﬁ#
T/ T OW/2 T e/ T /2 T T g2 T T ase sz Twse © U v/2 IVAESINT T Sa343wW)
- i o Y34V 30vIANS SH3L3W 30vNUS 001 d3d ALISNAY
B . ~ L NOTLv¥Ng S3STNd 842 40 STIVAYIINL 3InIL
Is2 W/2 9s/2 d/2 3/2 Q/2 272 6/2  V/2 TINI 3WIL/SNYSL A3ANNS NNTVONYAVNIN

g109sueRIy FUTPUNOSOUDd JO STTeO Yjdep-—swTi UTYITM SST}TSUSP YSTJ POITUTISE

vozcﬂpcmu - 9OUBISFISIUT W0Q30q TEI0% 51E0TPUT SBaIR PApRYS
symTeSneARUN)] O¥eT Jo KAeadns 0T3Snoow (/4T ‘aequerdag 8yy Jutaup SpeU

*T 9Tqe], xTtpusddy



€

21Lv6° 92 21989°¢1 085S88°¢€ __Egg8le®  008%0°  00000°0  001e0®__  elsl€*s  099e6l*2  wiOL. e
e.fvaa«&:aaaamatavaamwtammﬂmmam*vW%MM%vcaamvmtvaauuautactottmnn#?*vvvv¢vvtﬁ¢aawnvav#a na 2 LYY Y Y LY YT
//meu@uw ;J%wmmm 00000°0  008%0° _ 00000°0 _ 00000°0 ~ gy = 0%
- //AMML 0 NN T TEE1S0° 000000 00000°0 77 700000%0 0w T="gg
//dbd X L0 0 0g9ve* o 00160°  00000°0 00000°0 00000°0 [ AR A £ =92
mwuﬁzcb, OO 00090°1 00%01* 00000°0 00000°0 00000°0 008YL°1 | 92 = &l
PR A 2lgi2*¢ 008212 oolLE" 00000*0  00000°0  00160*  008%8°1 H9toe*l gl - 11__
N L80ng*2< 008EH*T1T "7 00T0€* 7 T p0T0E*T  000C0°0 000000 00000°0 AV | 00t0s" vt -9
#‘#‘#°¢¢¢$$$3¢¢$$0«vﬁ”ﬁ.ﬂﬁoﬁﬂ.*ﬁﬁﬁﬂﬂ*ﬁ.ﬁ#*ﬁﬁﬁﬁc«vﬁ.ﬁvﬂa#ﬁﬁtﬂv#ﬂ.$$¢,WWWW¢‘”ﬁ#ﬂﬁﬁvﬂﬁﬂ#*#ﬂ&**ﬁ**ﬁ#.ﬂ*ﬁvwrﬂ)ﬁﬂﬁ#V«vwvww*ﬂ*&vﬂﬁc~»3#QQ*Q##@‘#@‘.W}W“‘##QQ## )
179 BT VZ S V4 2 VA - VL (V4 d/Y g/ % v/n $IVAYILNI ( Sy343A)
) R R - S, e et e e e e e W13 P
i ) o o i V3¥y 30VIINS SHIL3W 3a¥YNOS 001 ¥Id ALISNIU o
= ~_ NOILlvdnd S3STING O0ve 40 SIVAHIINL 3IWIL
149 W/% O/% /% 3/% Q/% O/ G/% W/v tAND ANIL/SNVEL AAANS NNIVONVAYNON o
e e e e e e I »r .

. ‘ 00000°0 00000°0 SLH06* 00229°9 0080%°2 12€22°1 00580°1 v€9L*  wLoL
"#"0#*##&.#@3@9##*3&?9#$~v#n.~»40#&#7#*&**0*32####&&*1?n.03#.0.v.n.ﬂ..n.*a..n.ﬁﬁ.n.*#«».n.#nv#*.n.##ﬁ..v#@ﬂﬂ&*n.«vt.*@ﬁt####**#*&*####‘####¢

T SLv06* 00229°*9 0080%°2 00 06° 00EGe® 7910¢€° It -

R R e et L L R L L At L L P Y S L LT L TS LT TR PRTy S P ey ey
H/€ 9/¢ /€ EVA 74 J/€ 4/¢ v/E€ PIVAY3LINT ( Su343W)
H1d3u

e VYV 3DVIUNS SHILIW 36VNOS 001 ¥3g ALISNZG

_NOILvdNg $3SINd 062 40 STVAYILNI 3wlL

H/¢€ - 9/€ 4/¢ 3A/se Q/€ /7€ d/€  v/€ $UNT IRIL/SNYHL A3ANNS MOTVONVAYNON

PONUTAUOD = *80USISFISIUT WOQ30Q TBA0G 91BOTPUT SBOJB DOPEYG
eynTESnEARIMY oXeT Jo Leaans oT3snoor ‘CJLT ‘asquerdeg syl 3uranp epew
§q09suRdq SUTPUNOSOUDd JO STTOD Ydap-suTq UTUYITM S8TLTSUSD USTJ poirwTlsy *T oTqe] xtpuaddy



. . v o WS A/ /s /s /S dS V/S

VIBY 30VIuNS SHILIN 3eVNUS 00T ¥3d ALISNAU
NOILYHNG $3STNd Ohe 40 SIVAYILNI IWIL

TANT 3WIL/SNYHEL AJA¥NS ANTYYNVAYNON

896€1°81  26058°1 zreLe’s 0008E°6 ELEOH" Y 00%68°1 006%%°1 W10l
TaenasRARNOGARNOARGROARARBAR BRSO DTS aaav*#mv#aﬂmzan,frv.uta&.a.aavrﬁ#ua.aaw.vw.mm‘mu#tn#tt#ﬂﬂﬂvvatmcvaana#v.n.uvcn.ataacanv*a#ovsattocotoo :
Ty 08890° 00711° __ 00000°0___ 00000°0 ge = 0%
- T ; A Tr2lever TesHIT® 00000°0 000C0°0 0y =~ €€
gLu02* g00%1* N~mmm. HlkG2® _  00040° o Q0le0* €L =92 _
o T 00€LT*2 T A VA 0082€°< ocoom V4 ooveL*e 000vL" 00%08" 92 = gl
: 0602%°€ 000w2* 00S10°1 002LL°2 00L€8®  002vw* ___ 00E€SS* gl = 11 _
S 11 R £ A A 0=-2 SR Y R N T 00%02°1 0080%7°¢ ootoc* 00209°* gotoge” 1T =
?-atovaataaaaoaat?vca#avnavafznvantvaaaavvav#coaaaaavaouaonuaaa3:3autvaavavnwavvvautavaacnznvc#tuasaanscvacvvcovaccavo.uvcn?aaa
SIRRTRIIAEE e WS e /G /5 175 H/S TIVAYILNL  ( SUILFW)
. R . e e e Hid3G.
e VIAY IDVIUNS SHIL3W Javnus 001 ¥3d ALISN3G . o
e i CNOILWMNG S3STINd V92 40 STVAGILNT 3IWIL L
. N/& KW/S WS M/S /S 1/9 H/S TUANT 3WIL/SNVYHL A3AANS MNTVONVAYNGN B
U S . e —
00265° 290L2°€ 10£56°€1  0089%°02  26Lm0°22  seevetse  L921s°»  wiol
TasnasncpnocoanoancnnanoentRaneosandaintaannnhens Ty =y NIy bysiyngrpiyrghgion
00950° 00000°0 ; /,.V 0 gy ~ 0%
T ¢ T 1 1Y) A1 2-2 - 1 /yok@,p - N ’.'.I TTTTTTTTTT oy WgeTT T
© 00000°0 00%9c" LV €€ = 92
T T ememee = 506g2e T T 00808 £ST9T° 1 ”HHWWW¢ ; :ll - Tz gl T
! T 00281° 00ETT*1 v65LL°2  [oQnequs 2641071 5216279 : 81 = 11
T oot T 000000 00€06° 002€9°6 0089 0e 0602012 002¢9Y°*1¢ homﬂw c TUTTTTTTTIY e oy T
ta#.:.uvnvaaaa:aa:aaaaaauna#vmvnnvavmutavaovnvaacataansnaanaamantaaaaanaaava?uunvnnannvavaacavaacvvaamanvacncac#ataaatotat#c#aanv
Y V4 S V4 3/ /s 976 a/s v/S  :TIVAY3LND T ( S¥3L3W)
H1d30

pPenuUTIU0d —~ SOUBISFISIUT WO3R0q T
s mednearuUn 93T JO Asains 0T1Snooe ‘C)4T

g1oesueay Jurpunosoyos Jo STTe2 yydep-swTq UTYIT

€101 ©31BOTPUT SES8IE Dspeys
fraquaqdeg oyl Julaup spew
i SOTRTSUSBD YSTJ POJBUTISH

*T o1qel xtpueddy

-



29991°9 00%IS°€  00L19°1L  _ 00w98" 000U0°0 _ 00TO0E® _ I¥i0L __ e
} ttn:t#ﬂﬂtvutcacaomﬂﬂﬁﬂmﬂm&?@ﬂﬂwﬂﬂwﬁﬂﬂruaaataammu;Mvv#taaavoanna:tnatavaaoan#t##tat####vutaa&ac&:ca*cvaac:##aa#aao#uvca#c###toooa
. MHMMWWMW¢W/ 00000°0 00000°0  00000°0 000000 100000°0 g% = 0%
e ) X 1 0290 T T 0020 00000°0 000u0°0 00000°0 0y - €€
LR160° 002%2* _ 00000°0 _ 00000°0 _ 000G0°0 ___ ©0000°0 . __ . . _ €€ =92 __
N (<7 F-A N [ L TR 00000°0 00261" 000¢0*0 00000°0 92 - 4l
' . LYnSy® 00159° 0014E€°  00lZ€* . 00090°0 ___00000%0 81 ;s‘Aﬂ,
T e e ToLLLlets T T 00506t T govoe*l ootoc* 000uU0°0 gotce” -
‘t#‘tt#“ﬂﬂ3#*##‘*‘#3####ﬁ*##ﬂ#t&ﬂ#**####ﬂt#ﬁﬁtﬁtﬁtQﬁﬁ#*#ﬁﬂ#ﬂ##ﬁ#@ﬁ#ﬂ#*ﬁ#ﬂﬁﬁQﬁﬂﬁvﬁwmmwaﬁﬂ#3&&#@%“#%}40ﬁﬁ?#¢$°°¢¢##ammwmtﬁﬁﬂﬁﬁavﬁl‘li‘l
- R T T oy T wy T r/9 T 1/9 H/9 /Yy SIVALILINT  ( Sd3lam) |
Hid3Q

VIRV JOVIUNS Sd3L3IW 3avNDS 001 ¥3d ALISNIG

P NOILvdNg S3STNG Ov2 40 STVAYILNL 3wld

W9 /9 /9 1/9 H/9  9/9 tINID AnIL/SNVal AJAYNS NNTVUNVAYNIN ) ) B
AN
00L0S° ~o0%01° ooclee _ 61YS6*®  2BZeLtt  rmesl®0Z  WLOL
-1.ttovtubnattavoaaoatuf#@a%&hﬂ%ﬂﬁﬁﬁtﬂﬂMMvnvavavvmmwtaataoanovttvvaauavvvva.. : (0 g5 688 68 020 0540 00 41 $9 40 43 00 40 9 01 £0 05 €1
002€0°  00000°0  00000°0_ 8y = 0%
T T o o go0U0°*0 00000°0 000000 69210° 0% - £t
) . 00000°0  00000°0 000L0° 0500G° €€ =92
) N T 00%01° 00%01"* 0o2ste CRVED B S ) ‘ 92 = g1
. ootLE" 00000°0 00160° 00LLH" 1 2y19y® hmﬁmm v 8l = 1v
o o T T T T T 000000 0T 00000°0 0 0000000 00508°1 oottese 0024951 -
i tt###ﬂﬁO###t000###0#####0#0#00####tﬂﬂ####$¢¢$#¢#t¢¢a#uv33#3####0$#¢$$¢#¢¢¢#$0*3#3¢¢*$#$$ &t#ﬂ$n#¢¢$0 ¢$O$$$0¢$¢0$¢¢v$0¢¢¢¢¢33$¢$
T T T @79 T 4/9 o a/9 o ‘ 2/9 g7 9 ‘ V/9 $IVAY3LINI { SH34L3NW)
e ; . o ) o e+ e Hlg3Q@
, o o V3YV 3IVIYNS SHILIW 3avNos 001 d3a ALISNIG o
' . o NOILvANg S3STNG 092 40 STVALIINL 3nlL e

379 379 4/9 2/9 8/9 V/9 UINI 3InIL/SNvdl A3ZAHNS NATVONVAYNIN

vmsmﬁpgow - " 80U3JI8JIOLUT Eowuon 1109 83U0TIPUT SBAIB Papeyg
symrednearuny oXeT Jo Laaans 21qsnooe f¢) 4T f‘asqueqdeq eyg JurTanp epBw
g109sueI} BUTPUNOSCYD® JC STTE0 Yadsp-dwrq UTYLTM S$S8TLTSUSp USTJ peqewtasd °T o1qel Xtpueddy



»6158°2 00869°2  6LEGL*Y 00065°2T _ 00668°6 __ €08IE*S WL0L

‘##0###ﬂ#ﬂ##VQMG#0ﬂ.ﬂ#n.nv.n.3###.ﬂ&*ﬁ*##«v###*#ﬂ*##t##$~ Oﬂ*###*#ﬁwvﬂ 3#033««#0#ﬁ#@ﬂ#######**ﬁ###ﬁ##.v..v.a##n.“#ﬁv##.u.#.wfn.#n.###&##t#?*t.t######ﬁﬂ

A 00000°0 /jmmemwu 00000°0  00e€2° - 009L1°___ 259%0° gy = 0%
- %6990° N 6L8E0" 00681° 00€L T ontar® 0% =Tgg

o e00%tc_ T 00uLo” 001€2*  00eg2® . 00EwWE* ____ solise €€ =92
- T T 00809 000S1°* poete® 00228°1 008U0°1 L1mve*t 92 = gl
o0€e8 S 001LE*  00%w02°1 _ 00ve®t2  00612°2  <dwellE gl = 11 __
R 064021 00L01%¢ 0080Y*2 00226*L 000c0°9 onete¢ 11 -
#*ttu#*tt#:u¢#atoauattvoO#ouv###aacvawaunaua#vwvttctcaw:naatcnaaum#a#:¢ﬁﬁtvatnavvatvu*vavvvnn¢vﬂm¢¢aavvnaﬁ»%aaﬁﬁhvaahw#ocvooattm
T 478 EVe: 0/8 /8 479 /8 $IVAQ3INDL  ( S8313n)
. HId3Q

. e o - v3IYY 30V4uNS S¥3L3w Jovnos 001 ¥3a ALISNIQ

NOTivHNQ_S3S7Nd_0%2 40 m4<>auw2~ _3wll)

4/8 378 Q/8 O/8 €78 V/§ tAINI IWIL/SNVEL A3AYNS M¥NIVONYAYNIN

LHSH8*9 00€08° ooviL® 00000°0 [X+R €130 00986° 099912 L92LG°E L2S99%*¢ Wil0L N ~
T annpactnsofsabenpanorRRBARSANNO S RRRRAARSnaRRDEARRERBARRE PP PN P P TR PRy S ey T YT Y Yy
£6950° 00080° 00000°0 00000°0 00000°0 00000°0 09220° 259c s RaTemy gn - 0%
ST 616%Y* T 7T 00000°0 TTTU00000°0 7T 00000°07 7T T00000°0 000000 TTTO0¥60® T 00%50° LHel0* 0y = €€
208E1" 00000°0 00211° 00000°0 00000°0 00000°0  0019T*  ©00EvE*  26260° - . €€ =92
185191 002s€* T 00000°0 7T 00000°0° 7T 000000 T QowoOT*® 000os* 0n2i6° £LEL98" 92 = gl
00G6LG6°1 potLE” 00000°0 0000600 00000°0 00082"° gols€* 00%02°1 7G2un* 1 gl = 11
- gz2lig*ec 000000 "~ 00209 000000 7T QologE* T 00209 7T 00€06°* T Qogwe* T Qoloe* S & S S
T g L L il L L e LTt
s 1/7L ML TR gL T Azp T 3 TUTTTQAL T 0T T g s T /T TETIVAR3INTT ( Su3L3n) B
, HLd3U

V3NV IDVINNS S¥ILIW 3uVNOS 001 ¥3d ALISN3Y

NOILVHNG S3STNd Ove 40 STIVASILNI 3IWIL

170 W/L 9/ 470 3/L O/L /L 8/L V/L tINT 3WIL/SNVEL AZAHNS ANTVONVAVNIN

cmscﬁppmo - BOUBIBTIBNUT WOF0Qq TEI0% S1EBOTPUT SBOIR POpRUQ
syuTednesBuUny eyeT Jo Asaans 0Tqsnode ‘C)4T ‘usqueqdag eyy dutanp epeu
sq0eSuURI] BUTPUNOSOUDd JO STTOO yjzdep-swry UTYITM SOTITSUSD USTF Petewllsy °T 2T1qe] XxTpusddy



€Isll*s

..

60529°% 00£98° 0010€* 00L5€" © 00205° W10l h

**ﬁt#####ﬂ######ﬁﬂ#ﬁ###*#ﬁ***####@## *¢D$iﬂ¢¢0¥W¥$3#ﬂ*#V#*##*#ﬂﬁﬁ*t#*ﬂ#ﬁ@#ﬂﬁ##*ﬁﬁ*##&*ﬂtﬂﬂ#*&*&*&#tﬂ#&##&*#@#######tO#Q#########

i
%f |

cistics

Vg

00550° 00000°0 _ 00000°0  00000°0 00000°0 g9 = 0%
“T90000°07  00000°0 00000°0 00950° 00000°0 0v = €€
6S1S2*  006%0°  000600°0 _ _ 00000°0 ___ 006%G* €€ =92 .
L080L° 002se” 00000°0 00060*0 00251° 92 - ¥l
gv102°1 0029%*  00000°0 __ 000Y0*0_ __ 00000°0 81_ - 11
0080%°2 ~ 00000°0° " o00loc* ootog® notoce =
#‘ﬂ’#*#305*‘0###‘#0#Oﬂﬂaﬁﬂﬁﬁﬁﬂﬁﬁﬂvﬁﬁﬂtﬁﬁﬁvﬂtﬁﬁﬁ#*ﬂﬂﬁa####n¢ﬁ¢¢*ﬂ$$#$##$ﬂ#ﬂ##*t**ﬁ*#ﬁﬁﬂﬂﬂﬁ*#*#%ﬁﬂWWﬁb&&33WﬁWW######ﬂWW@W¢3¢¢¢°$ﬁmll
- g T psgt T Tlyg H/ g 978 TTIWARIINT T ( sE3LaAN)
H1d3U

i
.
i
I
i
{
i
i
i

f U

*ymTedneaeuny 8387 JO
§103suBI] JUTPUNOSOYIS JO

PBNUTAUCD - ~9OUDIBFISYUT WOYI0Q TER0q ©3ROTPUT SROIR DPSDRUSG

V3V 3OV4UNS SHIL3w Javiabs 00T ¥3a ALISN3G e

NOTLveng S3SINd 0%2 40 STIVAHILINI 3wll

VW8 M/8 [/8 1/8 H/8 9/8 IINI 3INIL/SNVEL A3A¥NS MNIVONYAYNIN

Laaans oT3snooe ¢)4T ‘asquetdeg syg Burtdanp spBRw
STTe0 yjdep-suwrq UTYITM SSTITSUSP YSTJ Pojewrysy T o[qel Xtpuesddy



