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Abstract

To estimate the abundance trend of the Southern Hemisphere minke whales, we used JARPA sighting data
obtained in Areas IV and V (1989/90-2000/01 for Sighting and Sampling Vessels (SSV) and
1991/92-2000/01 for dedicated Sighting Vessel (SV)). At the 52™ IWC/SC meeting, there was agreement
that the estimates from closing mode on IDCR/SOWER surveys and JARPA SV could be used in the
same way (IWC, 2001). Therefore, we estimated abundance estimates obtained from sighting data of SV
as an index of relative abundance. Because there were longer time series for SSV data than SV data, we
also estimated a ratio of school density for SSV to that for SV to convert abundance from SSV to SV
(‘pseudo’ SV). We calculated inverse-variance weighted average of the abundance obtained form SV and
‘pseudo’ SV as 2 relative abundance index. Estimated abundance trends are —0.04% per year in Area IV
and 0.83% per year in Area V. Results of regression analyses showed that neither significant increase

nor decrease was observed in Areas IV and V respectively.
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Introduction

TWC/DCR-SOWER program for minke whale assessment have been conducted since 1978/79 in the
whole Antarctic baleen whale management Areas. Abundance estimates of Southern Hemisphere minke
whales in the 3" circumpolar series (still continued) is less than in the 1% and 2* circumpolar series, and
therefore it is questioned whether the abundance is decreasing or not. JARPA survey is conducted in
Areas IV and V every two year. As the JARPA surveys have been conducted consistently in the same area,
its sighting data must be suitable for estimation of abundance trend. At the JARPA review meeting in
1997, it was pointed out that bias of abundance estimate results from the higher-density-under-surveying
feature of the JARPA survey design. Since then, some analyses to examine appropriate methods of

adjusting the abundance estimates was conducted (Tanaka, 1999, Clarke et al., 1999, 2000). Clarke et al.
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(1999, 2000) investigated the performance of GAM-based estimator by simulation. At the 52™ TWC/SC
meeting, in the light of their simulation results and the similarity of closing mode on IWC/IDCR-SOWER
surveys and JARPA SV mode, there was agreement that estimates from these two modes could be used in
the same way (IWC, 2001). Therefore, in order to estimate the abundance trend of minke whales, we
estimated abundance estimates obtained from JARPA SV data as relative indices of abundance.

Unlike SV, SSVs have conducted sighting survey since JARPA commenced, so there are longer
time series of sighting data of SSVs than SV. If we could adjust abundance estimates using SSVs
appropriately to the SV, they would be more useful to estimate the trend than SV. In order to conduct
preliminary study to correct abundance obtained from SSVs, a ratio of school density for SSV to that for
SV was estimated as a correction factor R and was used to convert SSV to SV. We used the method
described in Haw (1991). Furthermore, inverse-variance-weighted averages of converted SSV and SV

abundance for all year were calculated to estimate abundance trend.

MATERIALS AND METHODS

Survey area

Area IV are divided into 5 strata; North-East (NE}), North-West (NW), South-East (SE), South-West (SW)
and Prydz Bay. Area V are divided into 4 strata; North-East (NE), North-West (NW), South-East (SE) and
South-West (SW). SE in Area V includes Ross Sea. More details in stratification are given by Nishiwaki
et al. (2001). Abundance was estimated for each stratum. Fig. 1 shows track line on effort and position of
primary sighting of school of minke whale. This figure shows that the searching effort uniformly covered

Areas I'V and V every year.

Sighting Vessel (SV) and Sighting and Sampling Vessel (S5V)

From 1991/92 season, one sighting vessel was devoted to sighting only for the purpose of investigating
the effect of sampling activity on abundance estimates. Until 1994/95 season, one vessel out of three had
acted as a SV and the rest had acted as SSVs. Since 1995/96 season, one vessel have acted as a SV and
three vessels have acted as SSVs. Because SV does not conduct sampling whereas SSVs do, searching
distance per one vessel is likely to be longer than that of SSV. On the one hand, because SSVs takes one
or two hours to take one sample including closing, the more school is detected, the much time is allocated
to sampling activity. On the other hand, SV only closes when a school is detected and it takes at most half
an hour until the survey is resumed. For this reason, searching effort per one vessel of SV is much longer

than that of SSV in high-density area.

Predetermined distance per day
To conduct the survey in all strata in the schedule, predetermined distance per day is set. If vessels cannot

achieve the predetermined distance in a day, they proceed the rest of the distance without surveying to the
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starting point of the next day survey. As explained in the previcus paragraph, SSVs sometimes spend so
much time on sampling activity that they need go along track line during night without surveying.
Contrary, SV spends time on only closing therefore it rarely move forward during night. For example, in
1992/93 season, proceed distance during night is 351.0 n.miles out of 5509.0 n.miles for SV, 4276.9
n.miles out of 10948.6 n.miles for SSV. Such distance probably became shorter than 1992/93 season
because predetermined daily distance was shorten since 1993/94. This means that the JARPA sighting
survey engaged by SV is very similar to closing mode on the IWC IDCR/SOWER, which is one of the

basis for regarding SV abundance as a relative abundance index.
The detail of the survey methodology is described in Nishiwaki er af. (2001).

Abundance estimation

Methodology of abundance estimation used in this study was described Burt and Stahl (2000) which is

the standard methodology adopted by IWC. The program DISTANCE (Buckland et al., 1993) was used

for abundance estimation. Following formula was used for abundance estimation.
AE(s)n

T 2wl

P 4y

‘Where

P = abundance estimate

A = area of stratum

E(s) = estimated mean school size

N = numbers of schools primary sightings
W = effective search half-width for schools
L = search effort

The CV of P is calculated as follows

Cv(P) = \/{CV (%)}2 +{CV(E()Y +{CV (W)} @

Assuming abundance is log-normally distributed, 95% confidential interval of the abundance estimate

was calculated as (P/C, CF) where

2
C = exp(Z g5 ylog. [1+{CV(P)}"]) €)
Zy 025 Tepresents 2.5-percentage point of standard normal distribution. To see more detail, please refer to,

for example, Buckland et al. (1993) or Branch and Buiterworth (2001).

Distance and angle estimation experiment

To correct bjases of distance and angle estimation, distance and angle estimation experiment was
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conducted on each vessel. Bias was estimated for each platform (Table 1). Linear regression models with
standard error proportional to true (radar) distance were conducted to detect significant bias of estimated
distance at 5% level. In order to correct significant biases, estimated distance was divided by the
estimated slope through the origin. Linear repression models with constant variance were conducted to
detect significant bias of estimated angle at 5% level. In order to correct significant biases, estimated

angle was divided by the estimated slope through the origin.

Smearing and truncation

The radial distance and angle data for each sighting are smeared using the methed 11 of Buckland and
Anganuzzi (1988). Smearing parameter was shown in Table 2. After smearing, the perpendicular distance
distribution is truncated at 1.5 n.miles. The smeared and truncated number of detection was substitute to

formula (1).

Effective search half-width
Hazard rate model with no adjustment terms was used as a detection function model. It was assumed that
g(0) is 1 (i.e. Probability of detection of whale on the track line is 1.). Effective search half-width was

estimated for each stratum.

Mean school size

Only the sightings for which school size is confirmed are used for estimation. We used the method of
estimation of mean school size described Buckland et al. (1993). Regression of log of school size on g(x)
was conducted to estimate mean school size. If the regression coefficient was not significant at 15% level,
mean of observed school size was substituted to formula (1). If estimated school size is less than 1, mean

of observed school size was substituted to formula (1) even if the regression coefficient was significant.

Stratification
SV abundance was estimated for each stratum and SSV abundance was estimated for each track line. SSV

abundance for each stratum was estimated by effort-weighted average of that for each track line.

Estimation correction factor R
A ratio of school density D, for SSV to that for SV was estimated by using the method of Haw (1991). R
was estimated for each stratum by calculating inverse-variance-weighted average of R-values for all

years:

Var(ln R,)
InR = 2 2 Var®, )lnR,- (4-1)



SC/53/1A12

Var(InR) = { 2 Var(R, )} @-2)
R =exp(InR + Var(In R)/ 2) (4-3)
se(R) = y/R{exp(Var(in R)) -1} (4-4)
D..
where R, = —5Y (4-3)
54,5V

CV(R,) = JACV(D,, 550 )F HCV(D,,5)F  (46)

Var(In R;) = In[{CV(R,)}* ~1] (4-7)

R for whole Area IV and whole Area V also estimated by ‘super-strata’ method described by Haw (1991).

To conduct this method, D, for ‘super-strata’ {(weighted by Area of each stratum) is estimated by

W, =ﬁ- 1)
D =2i :_ i (5-2)

2 n i
CV(D) = |{CVin)y +2W ( ) {[L) ’} (5-3)

2
n
(3
™ \Lj;
where W is pooled estimate of effective search half- width. R for ‘super-strata’ is estimated similarly.
Abundance estimate for “Pseudo SV’ and combined abundance

For the purpose of adjusting SSV abundance that might be affected by sampling activity, S5V abundance
was divided by estimated R. CV of ‘Pseudo SV’ abundance was calculated by

CV(Pruas ) = YAV (P )Y +{CV(R)Y 6-1)

Next, inverse-variance-weighted average of Ppy.g, and Psgrand its CV was calculated by following

formula,
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P = Vaf(PPsm )PSV + Var(F, )PPszud'o
conpinet Var(Py, ) + Var(Pn,.., )

(6-2)

Var(Py.., )1 Var(Py, ) +{Var(Py, ) Var(Pr,. )
{Var(F;, ) + Var(Pr i )} ombinea

CV(‘Pcombiaed ) = (6-3)

Estimation of trend

At first, abundance trend was estimated using the time series of SV abundance estimate in Areas IV and V
respectively. Linear regression log of abundance on year was conducted to estimate simultancous
increasing rate and its 95% confidential interval. The result suggests that trend estimates using SV
abundance is not precious enough, therefore, similarly, abundance trend was estimated from time series of
combined abundance. It should be taken into consideration that combined abundance estimates are not
independent becanse they were calculated using common R estimated from abundance estimate for all

year. To overcome this difficulty, Monte Carlo Simulation was conducted.

Monte Carlo simulation
We denote SSV abundance estimate in year y as P, and SV abundance in year y as P ,. Superscript p

indicate that it was Pseudo data. Pseudo data set was produced according to equations (7-1) — (7-6).

(01,)" =In(+{CV(R,)}’ (7-1)
(02,)" =In@+{CV(F,,)}* (7-2)
PF =P exp(e),) where £7, is a random number from N (0, {0y, )y (7-3)

P/ =P exp(¢;,)  where 5, isarandom number fromN (0, (O, ) (74)

and for the simplicity, it was assumed that CV of B, (i = 1,2) is constant. Standard errors of B, (i=

1,2) are calculated by
se(F),) = B,CV(R,) (7-5)
se(Py,) = B, CV(F,,) (7-6)

Combined abundance estimate calculated from the Pseudo data set and estimated trend similarly.
This procedure was repeated 99 times, 95% confidential interval of estimated slope was estimated by

(a5,a45) where a, isthe i thslope estimated from produced data set arranging increasing order.
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RESULTS

Table 3 and 4 show the SSV abundance estimates for each stratum in Areas IV and V respectively. Table 5
and 6 show the SV abundance estimates for each stratum in Areas IV and V respectively. Fig. 2 shows
yearly change of the abundance for SSV and SV. The tendency fo increase or decrease is not observed.
Total of abundance estimates in Area IV and Area V were summarized in Table 11. Yearly change of these
estimates is shown in Fig. 2. In Area IV, SV abundance is higher than S5V abundance in some of the
seasons but SV abundance is almost same as SSV abundance in the other seasons. In Area V, SV
abundance is higher than SSV abundance in first 3 seasons but §V abundance is almost same as SSV
abundance in the last 2 seasons.

Values of R for each stratum in Area IV are shown Table 7. They used for estimation of average
R in Area IV. Estimate of R in Area IV for ‘super-stratum’ and each stratum is listed in Table 8. Values of
R for each stratum in Area V are shown Table 9. Estimate of R in Area V for ‘super-stratum’ and each
stratum is listed in Table 10. Most of the estimated R is close to 1 except in SW in Area V. It suggests that
effect of sampling activity on abundance estimate is smaller than we had expected. Estimated R using R
for ‘*super-strata’ in Areas IV and V is 0.926 (Cv=0.109). It was used for calculate ‘Pseudo SV’
abundance and combined abundance. These abundance estimates are shown in Table 11. Combined
abundance seems to be close to SSV abundance because R estimate is close to 1 and CV of 8§V
abundance is smaller than that of S¥ abundance.

Estimated abundance trend using SV abundance and combined abundance with their 95%
confidential interval are shown in Table 12 respectively. The former is 2.71% in Area IV and 15 -4.21% in
Area V and the latter is —0.04% in Area IV and is 0.83% in Area V. In all case, 95% confidential interval
includes 0 (i.c. Estimated trend is not significantly different from 0.). The results indicate that significant

increase or decrease was not observed since 1989/90 season.

DISCUSSIONS
Relation between the abundance estimate and ice-edge
,Most of Prydz Bay in 1997/98 season and most of Ross Sea (part of SE stratum in Area V) in 1998/99
season were not able to survey due to hard pack ice. Therefore, abundance estimate in northern sirata is
more than usual. This suggests that whales that could not migrate Prydz bay or Ross Sea due to hard pack
ice were distributed in the Northern strata. The reason why abundance estimate in 1997/98 were less than
usual is that whales might migrate to Area III because they could not moved into Prydz Bay or that they
might be distributed in polynia (Shimada et al., 2001).

1t should be noted that poor body fat condition of minke whales due to food shortage would be
linked with shape of sea ice extent {Ichii et. al, 1998). Sea ice area and exient showed yearly fluctuations

in each Area in Antarctic (Shimada et. al, 2001). Minke whale movement pattern in feeding area would be
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associated with shape of sca ice extent as well as other environmental factors. If minke whales react to
that kind of environmental change, the distribution patter may be different by year. This kind of change

must be taken account in the future analysis.

Dependence of R on density of minke whale school
Fig. 4a suggest that R is decreasing as school density is increasing, Linear regression of log of D,y to log

of D, g5y was conducted (Fig. 4b). Regression equation is

10g, (D, ssv ) = 0.62210g, (D, 5,)-1.258 (10).

And slope is significantly different from 1.Taking exponential of left hand side and right hand side of (10),

Equation (10) can be expressed following

D, =0.284(D, ¢, )™ (10y.
Substituting (10) to (4-5), R is expressed as a function of D, sy following
R=0284(D, ¢, )" (1.

(11) indicates that R is a strictly decreasing function of D_ sv - This fact suggests that the effect of

.sampling activity on abundance estimate obtained from SSV depends on minke whale school density. In
order to examine the effect of sampling activity on SSV abundance, it would be important to investigate
the relation between this effect of sampling activity and the school density further. Due to the dependence
of R on density, it became more difficult to adjust SSV abundance in seasons when SV was not engaged
in the survey. It is necessary to investigate the estimation of R to correct S5V abundance from 1989/90 to
1991/92. We can correct SSV abundance to “pseudo SV’ abundance if R can be estimated appropriately. It
is also necessary to investigate method of correcting SSV or SV abundance to ‘pseudo passing mode’

abundance if we would like to use SV abundance as an absolute abundance.
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Table 1. Estimated observer bias in distance and angle estimation.

1985/90
Vessel platform  distance  angle
K01 barrel n.s. 0.938
upper bridge 1s. LS.
T18 barrel n.s. 1.041
upper bridge n.s. n.s.
T25 barrel 1.083 n.s.
upper bridge  1.051 n.s.
1991/92
Vessel platform  distance  angle
K01 barrel 0.935 n.s.
upper bridge n.s. I.S.
T18 barrel ns. n.s.
upper bridge n.s. n.s.
T25 barrel 1.063 n.s.
upperbridge  1.055 n.s.
1993/94
Vessel platform  distance  angle
K01 barrel 0.846 n.s.
upper bridge n.s. n.s.
T18 barrel ns. n.s.
upper bridge n.s. n.s.
T25 barrel n.s. LS.
upper bridge n.s. n.s.
1995/96
Vessel platform  distance  angle
K01 barrel n.s. n.s.
upper bridge n.S. n.S.
T1g barrel n.s. n.s.
upperbridge  1.079 n.s.
T25 barrel n.s. n.s.
upper bridge 0948 1.035
KS2 barrel n.s. n.s.
upper bridge IS, IL.S.
1997/98
Vessel platform  distance  angle
K01 barrel n.s. n.s.
upper bridge n.s. n.s.
T18 barrel n.s. I.S.
upper bridge n.s. I.S.
T25 barrel ns. ns.
upper bridge n.s. n.s.
KSz2 barrel 1.055 n.s.
upper bridge n.s. 1.S.
1995/2000
Vessel platform  distance  angle
K01 barrel 1.5 .S,
upper bridge n.s. ns.
T25 barrel n.s. n.s.
upper bridge 1.s. n.s.
Y51 barrel n.s. IS
upper bridge n.s. n.s.
KS82 barrel I.s. 0.934
upper bridge n.s. .S,

1550/91
Vessel platform  distance  angle
Kn barrel n.s. 1.051
upper bridge  0.953 1.064
T18 barrel n.s. ns.
upper bridge n.s. n.s.
T25 barrel 0.890 n.s.
upper bridge n.s. n.s.
1992/93
Vessel platform  distance angle
K01 barrel ns. n.s.
upper bridge  1.083 0.958
T18 barrel n.s. n.s.
upper bridge n.s. I.s.
T25 barrel n.s. n.s.
upper bridge  n.s. 1.130
1994/95
Vessel platform  distance angle
K01 barrel I.s. ..
upper bridge n.s. 0.960
T18 barrel nS. 1s.
upper bridge ~ 0.946 ns.
T25 barrel n.s. n.s.
upper bridge  0.923 n.s.
1996/57
Vessel platform  distance angle
K01 bridge n.s. n.s.
upper bridge n.S. n.s.
T18 bridge 0.950 n.s.
upper bridge n.s. n.s.
T25 bridge n.s. n.s.
upper bridge n.S. ..
KS2 bridge 1.120 0.942
upper bridge ~ 1.135 1.053
1998/59
Vessel platform  distance angle
K01 barrel n.S. n.s.
upper bridge n.S. n.S.
T25 barrel n.s. 1.050
upper bridge  1.054 1.065
YS1 barrel 0.931 ns.
upper bridge n.s. n.s.
KS2 barrel 0.939 0.560
upper bridge I.S. 5.
2000/2001
Vessel platform  distance  angle
K01 barrel ns. 1.038
upper bridge  n.s. n.s.
T25 barrel n.s. n.s.
upper bridge n.s. 5.
YS1 barrel n.s. 1.036
upper bridge ~ 1.057 n.s.
KS2 barrel IS, ns.
upper bridge n.S. 0.882

*n.5, indicates no significant at 5% level.

10



Table 2. Smearing Parameters used in this analysis.

AreaIV
S8V SV
angle distance angle distance
1989/90 6.591 0.297
1991/92 5.335 0.249 6.460 0.250
1993/94 6.191 0.239 5.046 0.298
1995/96 6.806 0.242 4412 0.215
1997/98 6.733 0.238 5.739 0.169
199972000 7.023 0.254 6.484 0.219
Area V
S8V SV
angle distance angle distance
1990/91 6.000 0.250
1992793 6.000 0.296 5410 0.200
1994/95 7.490 0.211 6593 0.25
1996/97 7.022 0.254 5.524 0.254
1998/99 7.764 0.237 6.360 0.279
2000/01 6.393 0.239 3.216 0.172

i1



[

9z6'ty  8TLIT IgL'o £68'0¢ I'b8GL 8'9ST 00V PES [LITA
90T vel'F (AN Al 0E+°6 S00Ft  SO10 9T pTL'0 TS EIED 80691 pOLE 979 poulquad

0sL'61 $66'T 0150 169°L [EL°LT LOIO TEol pTE0  T9S0 0Bt0  PLEBI 1ol S0t €LL

TEETE  065°C 809°0 PLL'D oFB8E  SE[0 6E8T  FTEL0  TOS0 16¥°0  06L'5] 060t TTL 1”11 P1-6/T CEL'LT id
656'F Sl 87¢°0 6¥9'T 968°L  LII'0 00Ft  8¥T0 980  OETO0 8S8T LLSED 88t paulquiod

6TEY £06 LBE0 10T 98¢ 600 ori't  8vZT0 980  FPTO  ES9T 1'91L 061 t1L

or1°8 LEE] T80 FZE'C TES6 (S1'0 000t  8vT0 98¥0  SBL0  LBO'E 919 86l 171.L 9z-91/1 1L8'PE Hs
TLPD LT Php'0 818t 978 8800 8707 0LT0 6F90  EBED  SILY Poeall 9795  paulquiosa

vTL' 090°1 9L9°0 578 88201 8010 ¥V 0ET0 690 9790  LOSS TS 9L €L

por'y 800°1 96£°0 8Z1°C [4YA B AARY, 9p0T  0£T0  GPO0 86ZO  IV6'E 8909 G6'ET "L 9/T-LT1 65THE MS
L96%6 9Z8 S0L°0 698°7 LIE] oo yOL1 OpS'0 DESD LBG0  EBOI G'ELIT 9T poulquias

sot'e 8LT 0040 656 or¥'0 0000 000°1  OFS0 0ES0  9¥P0 L9F0 L9680 £1L

zs0'sd 9zs Ge0’[ P17 6271 8070 6Z¥l OFS0  0tS0 €980 65670 L'v89 99 TLL

096°1€ 156 el rls's LT pEID 0’1 0PSO 0tS0 TG0 £507T £Te9  0'tl "1 6-1/1 b9L'LIT IN
TLO0T  s8sg 617°0 LTI'ET £L6'C 3010 012l S6I'0 ZevP0 €810 eed'e L'TBPT  €'GL  poulquios

9¢9'if 8790 Slyo SeFYl 1659  0¥T0 0961  S6I0  TEP'O  LLTO  906°C 1’888  8'SC LIl

60L°VT 160'9 69¢°0 29Z°C1 28¢°¢  LOID €861  S6I'0  TEVD  PGTO  LPOE 8'Cr8 85T 1L

68177 6I0L 00€°0 88¥'71 €896 6600 0SSl s61'0  TEP'D  SOTO0 891t 88pL L'tT "L ST-S1/T ELL'GIT MN  T6/1661
glFor  pST'ET TPIO L§9'0E LBS'S Pr998 L'tit TL8vs LIAN
AT A £80°1 85¢°0 stl'z Fol'9 £E600 9¢L’l  ¥6I'0 60L°0 9Z€0  BOGGY GIL8 91 polIqilod

£58g 760°1 LSO 601°¢ 6L6'8 TS0 0Ll vel'0 6OL0  6IS0  18TL aviz 96l €L

30€°S 0Ly 289°0 08S°I LoS'y (FARY L£99°1  v61°0  60L0 1£9°0  688'€ P30€ 0TI 1L

8L1%9 LY S19°0 LEO'T £88's  ZLID 9p8l  p61'0 60L°0 LGSO 1TSY 9808 0wl 1"1IL 9-£/Z §79'FE tid
v8sol 8€8'y (AYA 1 i 9TLLY LS00 960°C  ¥TI'0 LS90  BLI'D  St6°01 TTOLl 0°6F1 poulquicd

96891 08S°€ [Aha BLLL £9z'al TIN0 00T FTI'0  LS90  LLE'O  LOS'1I TeEr 108 £l

86l PeEY 10€°0 628°L z6t'ol 8600 €22 PEZIO LSOO LSTO (2P Cier tor L.

610°T1 $6T°C SIE0 §20°9 o'yl #60°0 6861 pZU'0  LS9°0  SLTO 01001 L's6y  9'6b I7LL OUI-1ETL 1LE0r ias
00¥‘F 1861 907°0 £56'T v80°L 1L0°0 E9GT  9ETO0 €970 LEID  SPEE L8157 T'98 Ppoulquiod

LSL'9 910°C [ARAY gILE 1268 TAN] POO'T  OLT0  €9¥°0  8SI'D  SEG'E LL1g gtk LIl

809°F 680°I 18€°0 )T ELES 1o POR'1  SLT0  £9P°0  LLTO  0L9T ez 0Tt [ARY

986°S €1+ 18£°0 8062 LLG'O 111°0 G881  OLT0 t9¥'0  BLTO 0Tt I'LLg  0°0f "L 1/2-12/1 £89°L¥ MS
306°LI LEL'S L6T0 9¢1'01 Ly 610 0sTT  PZI'0 9480  0fT0  H6FT P'r961 Q'6F pouiquiog

8LE' ] P6Y's A TA 1's ¥oTy  LElO LP9'l  ¥ZI'D 9L50 8510 1867 [AASN A 1L

LE'9E OIS 1150 6S1°F1 LZ9'9  Lel'0 881t ¥ZI'0  9L80 €SP0 ot 001L 0Ll TLL

080°61 SEF'T ¥95°0 918’9 06l't 780 9L9l  ¥EZI'0  9LS0  6IST0 TOIT TF89 0S| "L 61-11/1 199°€1Z N
811°61 128° S1g'0 8978 98L't 9900 09¢°1  L6L'0  TEYD 9610 60ST 9'L861 6'6p  PAUIqUIOd

pLe'zT  88E'C 61570 7T8'y 0r0't ¢80°0 G68L[  L6E'0  TEV'O  ETE0 TE9T 6't89 08I £1L

£52°LT  LBS'E Pes 0 L88°6 Lesy 6ti’o 6T 1 LGE0 TS0 090 6L9T 8959 OLi 1L

6EL'S] 91€'T 0zs'0 8€0'9 S9LT 0800 EEI'T  L6E'0  Zep0  STE0  BOT'EZ 69r9  tFi 1"L.L 91-8/Z 8LE°81T MN__ 06/6861
TN ID %E6TTID %56 AD d 001«C AD (s AD Msa AD 001U 1 i 1L pausad valg  Wmeng JIu9A

BIE[ 9ZIS [0QLDS PIWNJUCD WO PALLNNSD 218 S,(S)H WRIEIS LOBD J0] PIILINDIED SBAM MSS "SA|ILLIU § | 18 PRIBIUILL D18 BIT(]
0007/6661 01 06/6861 WOl Blep ASS BUISD A BRIy DIDRIZIUY U] Ul S3|RUM INUIL JO SIIEWINSI HDUBPUGY "¢ 9jqu,],



£l

(panupuoea g ajqe,)

Telle pLLal 63510 8V8'TT §s0t6 1°0LY 18¢°9¢€8 210,
806y FAu PECO p6S'T 6826 SO0 oLl B0TD  SBLD  S6TD  VREOI 99y L68 PRUIqUIOD

0lF's 681°1 10¥°0 9£8'T 1806 L600 LECl  80TO SO6L0  6ZE0 8901 3LsT  vLT 2L

FLS Tl 650°1 00L'0 059°c LOOEL  LLOO 00S'[  80T0 SGL'O £99°0  PSYE( ELFT  EpE [AI RN

SoT'y 9¢8 LIFO PLS] 0IL'9 3L0°0 IZe'l  80T0 SG6L0  TSED  SLO S'ive 9LT 1L 9/e-LT/| 6TE'LT dd
€08y 98¢z 651°0 PTs'e GG 1T L90°0 [Zr'e  TI0O §9L0  €£11'0 B8Z0'8 SI9pl LI paulquiod

158y geel FeLo 99T 6153 ¥ILO LLG'T  TIIOD S9L°0 €670  T6S9 o8k tC'Tt gL

£T6'L L06'T 09T'0 66LY TEG'ST  991°0 969T TI1'0 S9L0 9910 TKOG 6'T0S  S'SF 1L

v8L'Y £80°C SITo LSI1°E 6L 01 611°0 006’1 TITO SS90  6El'0  8L¥F'E 69 96t 11.L 6Z-0T/T £21°0¢ a8
SrIE 0z’ sPT0 656°1 9199 [AYINY] €881  £800D  LSGO  SPTD 8999 LEIT  STPI patquios

651 LEy 6290 Irel 6TS' ¥ 660°0 €651 €800 LSG0 9190  SHPS €983 pLE £

TE6'Y Serl I XAN) 099C £86'8 660°0 21T £80°0  LSG'0 96T0  PGO'L TET9  BoF L

S61°F 006 8010 £P6°I 7969 SL00 088’1 £80°0 LS60 £6L°0  ¥89°0 LTy £'5S ML 6/1-TTTI 019°6T MS
£€1°L1 Ipp's 6670 §59'6 oLy PLOO 0Z¥F1  vFL0  18F0 6610 696'T SELTIT I'E9  paulquiod

0sLzz 89Tt LTS0 £29'8 6IL'E bET0 LOTL vPEO 18P0 OLEO  L96T 1L 'l €L

7687 0£L°S 0610 ZeT'el LOL'S 910 L9l vPE0 180 0IE'0  S6T'L PLe9  0el L

(A £E8'e €050 T61L Tol'e rI1°0 STl vrED 18F0 6FE0 PSOT ['siL 0al I"l.L 61-01/7 SpEIET aN
§6T01 A9 99¢°0 911's LSET £30°0 Teo'l  0TI'0 0680  TRLO  6I1T 6'9ELT 085 padiquiod

£90°C| LT6'] S6F0 7e8y Tee'e 0r1°0 168l 021’0 0680  65V0 T60'L 8TL6 L6l £1L

£1¥°0T 166°1 0890 §LEY LEB'T ¥81°0 v6TT 0CTI'0 0680  E(90 08TT 1'es  0'lc 1L

LLPFI £l EIL0 171y 868°1 LElo BOL'l  0Ti'0 0680 0690 0861 0e68 Ll I7l.L 9z-01/1 vFO'LIET MN_ 96/5661
1£9'8¢  €IL°81 L8I'0 L8897 TILL 6'ITE 19¢°€0¢ |10,
£22°6 90¥°¢ 8570 509's Fe6’sl 690°0 6L0'T  EFI0 1250  BITO TO6L £T9S  FpP  PRUIUIOD

ovl1Cl 916'T 66t°0 061°9 88S°L1  6OI'D e R0 1Z€0 9SE0 G8LL TR A 1L

T10% £08°T €00 9Z0°¢ 18T°F1  LLOO LS8l €ri’0 1280 8STD  CI08 0't8C LTt 17.L #1-9/2 961'SE dd
PRT I 390°1 099°0 VA £05'8 630°0 ¢8T°CT BITO 0990  LSYO 6Sb'¥ ['6lF1 €729 Panquioed

126°9 126 05870 AN L8I'9 961°0 969°T BITO 0990  99F0 IEO'C 6'16L  O'FbT £

pe1'sT $o8 a0l 999 ceb il 1600 0I¥'Tc  Bi1T0 0990  o6lI01 €979 TLTY  t6t 1", w1-teel €180y g8
LO19 S6L% 00 0IE'E Pre’e 65070 9p8'1  BLI'D ISLO  TOLO  09S'L 6'TSL1 £TO1 pauguicd

605°9 65L 680 (AXAA TLTY £80°0 90T  BLI'G 1§40 65850 S5T9 §T0L 6ty £1L

9 N 10Z°T 9LE0 98+ £99°T]  LLOO [Z1'c  8LI'0 §SL0  TTLO 06968 F0se 8¢ 17LL vIZ-TT/1 8TY'SE MBS
§TH6l 806°¢ LTIY0 TIL's G6E'S 2300 F19°1  0bT0  99p0 9tT0 0TIt 01881 L'3¢ pellquios

61F61 AN 2 1o £56'8 8rS°S 1o 6Ll OFT0 99F0  S1L0 180T F916  T8T 1L

AN 80L°C rro r3r'8 LSTS zelo T6e1  0vT0  99¥0  OSE0  8SI'E 6% §0¢ 1L 0Z-5/1 9LE°191 HN
8T1°01 80t°C 16T°0 88L'S 806t TLOO 1oL’ 8¥I'0 TBSO  ¥9T0 TOIT £0EST T'ES  pouliquuod

616" 11 A LOPO 0ss's Sor'e FITO 00§l 8FKI'0  TBSO (920 L9871 3BELl 05T (NP

B8TL1 D9L'T 81¥'0 9509 ¥29'C L8OD 6T 1 BFI'0  TRSO 1860  99¢'C C1611_T38T 17T.L £/E-C1/T BPLOET AN F6/£6061
TN 1D %S0T ID %6 AD d 001.d AD ()3 AD M50 AD 001«7/4 1 u 1L pouad Boli  wimeng  Jead

{

5,



bl

(ponunuos ¢ v1qe )

PeS LS 1€1'62  siro 196°0F 6'9¢L8 v O8L L£8°09¢ ©9,
8t1°6 c81'p (Al L81'9 9167 SII'D LL9T 110 tI80  0sI'0 9TTsI 6'TS8  6'6T1 pauiquiod

£5L's 00L'T 670 6hL'p 88¢Ll  €EI'0 P61°T 110 f£I80  8ETO  IPOCI £eLT Pot 1L

869t 1 SES'y Lot vo1‘8 870t 8SID gk1'c  111'0 £I80  6ET0  STOSI GLE Ay T1L

[AS S 96£°Z AN 39y 9S9l  STIO 019’1 L1I'e €180 0870 9IL91 9'0rT OV "L 9-Z/t 000'LT fd
LS1'9T  2TGL'S P8T'0 §91°s1 SLLSY 18070 986'F €110 LER'0  OFZ0  L16P] 3'9881 T'18Z peulquiod

88¥°C1 86t°T 1§¥0 508°S sl S0 9L’ £Il'0 LEg0 ITF0  8¥eel 6'CTI9 6% £1L

9860  9LIL LoV 0ST LI G9L' LS OEI'D 0L8°¢ L1100  LEBO  SEPO  LSL'WI L969 820l [48)

191°1s  zo1‘o! [A%:AV pELTT 12989 L9100 Q19 LI1'0 LEGD  £8E0 9tL9'L) TsLs  FI0I iI"LL  81/Z-8T/1 6T1°CE a8
85F %1 LT9's PPT0 £20'6 606'$T 29070 GO0t ¥80°0 1980  6ZT0  TO9'EI 6'5991 9'9TT pauiguea

PESEI §65°E pSE0 (A0 ogzoT  1L1°0 198t P800 1980 6620 TLLOI 1'p6S 919 £L

£19'9Z  ££09 €670 1£9°T1 08L'9t  0tI0 6LVE P8O0 1980 19¢°0  S00°8I 9'¢15  8T6 TLL G LIt

689°61 L¥O'E 0570 SFL'L orcez  90lo 1S6'T  +80°0 1980  98K0 1LGTI T9ss  1'TL 11.L 1/E-61/T STR'PE M3
zog'vr 028l orL0 159'9 L63T 8€0°0 LIT1 911’0 608°G OIL0  £p8E 1'L0§Z +'96 poulquiod

Zro'or 10Z° LOT"! rE6'9 gzo't 900 01T1 911’0 608G 000'l  OFO'b LEI8  6'tt 1L

98z'6z  trll 1660 88L°S its'c 2900 S60°'T  911'0 6080  TBGO 9TLE 0S8 LIt 1L

LSEE9  6Z8 6rs'l atz'L LST°E 3800 See'l 911’0 608G TESL ILLE 0'crg  BI¢ "L LT-F1/T 9L5°6TT aN
80Z°8 L88'] G8E'0 SE6'E €99l TLO0 PLU'E T6I0  S68'0 85€0  ¥PET 9781 S9F PIulquIos

69€°01 £ES°] 2150 LBGE L89] 2510 881’1  T6I'0  S680  SSPO ZEST 1'S29 651 L

£96°¢1 T66 808°0 086'¢ p89°1 olro SET1  TGI'0 SGB'0  LLLO  6EPT 1'6L9 991 1L

Z80°L1 EIE] L850 S18°¢ F191 1L0°0 LLOTL  Z6I'0 S680 0SS0 289¢T 0'2Zs  0'pl 1L €1/[-BZ/TI LOE'9ET MN  00/0661
v96°'LT 98Tl 9070 19481 0£901 L'8SE £ET'VTS [ein,
LEG'E €Ly £85°0 2| L86'FS 0010 8967 6020 LLTO  LZSO  PIE9I £TEF  §0L  pauquod

Iz 691 £l LLE'] 81568 9970 20T’z 6070 LLE0 eIkl tl06l 9'8L o6t 1L

WL L8 9€g0 08L TEPIE 9L10 C19'1 G0T0  LLED  06L°0 SO69°PI 1'9t1 00T 1L

6£9°9 8P 8LL0 sTLl 12569 1510 90Tt 6070 LLEO  PELD  ZSE9I 9LIT  9'St 1L 6-2/T 18¥'T €d
P10°C LFTI 8ZT°0 6E6'T LLOP 8500 L8’ LBTO PSSO 0110 TOb'E FOLET 9708 PAuIquIod

pL09 95¥°l LLED PLGT SLIL g0 9E6'E  LBTO  #SS0 6B1I0 OlIH LeeL 7ot £1L

0£6°¢ [4*] LOv0 0r9°l 9¢6’t  8BELO €95l L8T0  FSSO  €STO  Z08T £Ti8  0'fg 1L

6EP'T 104 9ze0 80€°1 cer'e 6800 8e0'l  L3TO0  PSED 8ZI0 69L€ vrig  tLT 1714, 0E-91/1 OSH'I¥ a8
1¥0°T 80¢ 99€°0 G10°1 £eT'e 69070 £Z&1  281'0 9940 8tE€0 8Tl't 8967 €08 Ppauiquad

8£TT £6l 690 LEY €80 8800 06T°1 Z8I'0 9940  T990 8BLPT 7596  6tt £1L

018°¢ [48% L19°0 FAYANl SLG't €910 8781 ZBI'0 99L°0  S§950 pEEEC 9'p98 882 [NS

LES'E 6l L8¢°0 8121 998't  TEI'0 98¢l ZBI'D  99L0  LESD  LELE TUBEL  9'LT iLL LiE-¥1/T S0S°1€ MS
12921 0567 r8L0 1a1'9 LItz 9910 el sTE0  SP9'0 £LTn 1E1T CEP9T €96 poulquod

6LT'9T  0STT 690 689°L pobe L9€°0 £9¢°T  §TE0  §¥90  Zobh  FTLI got6 191 €1l

06¥T1 t88°1 T1s'0 058y o9z 8100 PST1 STED SO0 8LL0  ETTT L'v68 661 1L

0Z9°L1 1181 ££9°0 619'S g16'¢ £1ro 0oet Sz P90 1£6°0 LGPT 1'zI8  £0Z [ PR S ViAd S i PRI A IN
£61°9t £6T'v GrE0 BEC'S 81L°¢ €010 0881 +TT0 1680 09T0 1ILT £9192 60L poulquod

88LTC  0C1Y 89¢°0 LEO'1] 061°¢ £5E°0 SRI'C PTT0 1680  ¥BED £06'T P98 06T ¢1L

869°€T  91€'T 0590 6Ov'L pOEL  TTTO 1652  PZTO0 1680 8960 TLTT L'606 L0T TLL

2005 08E'T LoY0 5LG'S §99°'T 9810 8861  pTT0 1680  SIpQ 686'C Tor8  £6T 1L S1-1/1 0£Z'FET MN _ B6/L66I

NI %E6TTID %56 AD d 001« AD {513 AD Mmsa AD 001a7/U 1 u L pouad Lalg wmens  Jeag




1

P16 900°8¢  SCT0  9I8'%6S I'LLTy  THOT §ZCiLbgs 1m0l
0€1°6S  LBS'II PEP'O0  SLI9T  SPIT0 990°0 10T LZTO LPYO PEZRO  T9LF  9°S0T1 pLS  Pswquoo

PO1'89  €L9°11 PLP'O  961°8T 9510 160°0 11T LZTO LPYO 9040 8556 8'v95  0'pS €L

60188  £$L°9 ZELO  E6E'PT SEI0 8600 P81 LZTO LFYO 6890  £6F6 g0r9 809 1L $/E-P1/T SHL'08I a8
059°01 6Pz 68C0  LOI'S LU0 €01'0 92T 8BEI'0 6560 0LE0  8£0'8 L'206  9'TL  paulquiod

991yl 608°1 1290 €79 9010  €S1'0 PP'ZT 8EI'0 656'0 9850 6E08 Sveh  Z9E £1L £1-8/2

£88°CH vzt vob'0 LSS 8ZI'0  ZFI'0 SI't  8EI'0 6560 ISP'O  8SLL 789 €9t [Tl pZ-SI/1 ZLSEk MS
81617 00F'S 0LE'0  P68'01  LEQ'D 0010 £5T1 1TTO 1890 11€0 6ZYE Thb6  CpE paulquoo

17997  2EE'S 8ZV'0  816°L1 [PO°0 66000 1€1 120 1890 €S€0 #STF  0€9 L6l €1l

G6vS°0E  pITC STY0 8066 FEO'0 06170 €571 1ZT0 1890 €SS0 8TOE gy 9wl ITL 1 1/1-08/21 925°06T AN
8.8'9¢  8¢p'8 0650 0F9'LI €500 PLOO OSL  LPI'O LPP'O 08€0 99T°C  9'pZZ1 OO0y  paulquiod

£€9'ZS i85°8 68F°0  ZSTIT  PO00 FTI0 €91 LPLIO LPPO GVYO  FISE £ZIS 08l £1L

1L2'Sh  B66'F 0190 €p0SI SPO0 G800 IC LpIO LbPO S8S0 680°E £TIL 07T |TL  $/T-ST/l T89°TEE MN £6/T661
9¢L'Thl  618°'v8  €€1'0 1£0°011 L0gsg TIES POz 158 el
O1L'F9  GILZE  SLI'G  PIOOY  1ZT0  $SO0 T81 6PI'0 6PSO OPIO  L69T1  QL91  0'TIZ pauiquod

P8LSOT  O19°5C  E8Z'0  SLE19  v6Z'O  10V0 £0°T 6R1I0 6pS0 ZTTO  096°'S1  LPOS 908 £1L

€618  BE6'CT  IPE0 068'SF 0TTO 6600 €81 6PI'0 GPSO 88T0 S3ICl €9LS O9L 1L

POL'ES  €LP0T  LPTO TL6'ZTE 8§10 €110 81 6FI0 6FSO KOI0  €TP6 68§ 66 [Tl pI1-6/2 116807 4SS
LZF0l PSPy 0770 5189 6010 [L0°0 €81 $OTO 950 SL1O (S99 $E91 L8001  paulquiod

Al 816C LEVO  0ILS 600 LOI'0 €971 POTO $9S°0 1LEQ TSE9 9809  L8E €1l

8LO'LI EOF'y 99¢°0  £78°8 P10 8ZI'0 661 POTO v9S'0 9LZO0 9108 CoLy  LLE 1L

096°1 1 OpE'e PEE0  9ZL9 101'0 SSI'0 961 POT0 P9S0 #ITO bI8'S 1'95  tv'Zg 7L 0Z-11/1 §$£'29 MSH
LLGES 16€°€1 L9E0  SRR'9T  LLO0 16000 LST1  LLP'O 0920 #6100 £8PT 6'86FT 0'Z9  patiqwod

£6L'P6 16Z°L 1€L°0  062'9C 9L0°0  6S1°0 LI'Z LLP'O 0920 1€50 P18 9vZ6 891 £1L

$86'79  ¥8LL LSO ERITT FO00 €910 8P LLPO 0920 PLTO0 6ETT TE68 00T 1L

1£6¢6 L6Z'T) PSS'0 PIG'EE 860°0 SSI0 LEL  LLPD 0920 LETO  OILE ['189  £5C 171l 9Z-91/Z ObP'LPE  ANS
£TL'LY 65261 SEZT'0 9IL0E  OEI'0 SO0 $ST1 9810 8TELD L610  EFFS 89ZLT '8Pl pauIqod

T6LLL  GEOSI BEF'0 POT'PE LPTO (P10 1L1 980°0 8TEO 1LL0 8Z9'S  +'888 0°0S £1L

91999  6ZL91 FOC0 £8E°CE €RL'O 600 651 9810 8TL0 6670 0£6'S 7156 95 1L

0698 166°01 PGE0  EEIEZ GGOD'0 9110 8¢1 981'0D 8TEQ LTEO SEL'V 188 0T [Tl T€-12/1 86826 MNA  16/0661
01D %S6TT 1D %56 AD d 001+  AD ()T AD  MSa AD  00ls+TN 7 u 1L porrad vale  umeng e

LIEP AZIS |001OS PIULIJUOD WO PAJEILIISS Ak §,(S)T "WINjE)s OB J0J Paje[nojea Sem mSa "SI)IUrL §'| T8 pajesund) ale eje
; “10/000Z 9 16/0661 WOl BIEP ASS TUISTL A BAIY § “IR)UY 3Y1 Ul SI[BYM UL JO SARLUIISS QOUBPUNGY “{ 3|QRL



Sov'zSl  1vZ'6s  SPT0 610°S6 I'pS18  L982 1¥8°L16 w0l
T60IZl  €06'0¢  6SED  ZLII9  W6ZO TPI0 PZTE SOZO £190 L9Z'0 SOOI $IZEl §9pl  pAaUIquiod

STF'66  96Z°6T  61E£0  OLG'ES  6STO  9SI°0 15T S0T0 €190 6810 9597l SSlP 9TS £1L

8LL86T £8%'9T 7890 £56'88  LZVO  88T0 O¢'F SOTO €190 €850 IpLIL TP €8P 1L

001°0El  6L6'F1 9650  PPIPF  TIZTO  S60°0 08T SOTO £i90 TSSO  LLT6 I'S6p  6'SP 171l Z)/E- 1T $PTT'80T gs
0509 Tifall 98¢0 TI6% €LO'0  SLOO Ol'T TETO 9990 P9E0 0TZSP  TEPT 660l PAUIGWOD

160°6 62T 9ps0  ZhEE €80°0 OVI'0 81'T TETO 9P9'0 TLPO 9E6P L1088 9°6¢ £1L

9LL°8 18t $$8°0  $S0°T 1S0°0 1210 SS'1 ZETO 9p9'0 PI80 €LT¥  THBL SEE L

£18°01 900°1 9990  66Z'C 7800 STI'0 PFT  TETO 9¥90 1190 95¢p 1'9p8  6'9¢ 1ML w11 081°0p MS
060°FE  98Z'11 887°0 SI961 SO0 LSOO 851 QE£TO PSO0O 9ZT0O  19¢F £LzeT S0 peulquod

16£°29  96L°L TLS0  9ZITT 1900 9010 £0T  0£TO PSY0 EISO LIGE $8i8  I'Z¢ €11

956ZF  6OL'S SZTPO  TRE'GL €500 €010 851 QET0 PSY0 THEOD CTIvh ELL  1'PE L

911'9¢  €01°8 9680  LOILl LYO0 TG0 8T 0EZ0 PS90 60E0  008b  0'SEL £SE 1L 0Z-S/1 899°¢ot N
155'¢z  §l0's PEP'D  GIE'TT LEQO  FLOO TSL PIEO 2ES0 9LED  1EST €L0T £CS  paulquod

870°€9 £L8°C §99'0  GET6I £90°0  LZl'0 891 PIEO TSSO €L50  SEI'F 9'89¢ €T £1L

Z01'%Z  SZ0°T 00L'0 9860 €200 TFI0 TP'I  PICO TSSO 0190 6LL] peLL %€l 7L

0811y S0g£'C LV80  thL'6 TEO'O  £p10 L1 PICO TS50 FLLO  TSO'T  OlEL  Q'SI 7L 02-$/2 618°50¢ MN  L6/9661
858°SFl  16E°SE  S0E0  L9€°I8 TE0T9  L'8SE €E0PIL  [mOL
PrICZ1 SLO'ST  8TP'D 81095 GI€0  $90°0 8T'T 101'0 pLRO GIF0  69L°CT 9909 TPl psuiquod

16F8S1  1L9°%1 899°0  IZZ'8F  SLZTO 1600 O£T 1010 P80 PS90 10602 9EbE  §IL €L 11/EETT

9L0°6LT  OLV'PT  TPS'O  YOZ'99  LLED  S60°0 Op'T 1010 L8O bSO SISLz €9T Tl 1L 6-8/2 1ZP'SLI 4s
9949 £Z9°l POE 0 OFI'E 180°0 T80'0 92T 80Z0 LI%0O 900 £L€°§ £'p8sI  Spg  paulquiod

$10°01 61 LTS0  96L°E $60°0 0910 €1'C 80Z0 LISO LSPO 6W6t  9'78L  L°8E £1L

$81°9 1Z1°1 1LP'0 L69T L90°0  L60'0 TGl 80TO LISO 11¥0  LOLS L1108 8s 7L «1-81/21 911°0F MS
LT £S0°L 09€'0  88G6°Cl  9¥00  8SO0 I¥1 £S1°0 $650 TEEO OL8E 866l §'SL  peulquiod

081°%S  #P09 9090 L6081 090°0 €600 ISl €510 $65°0 6LS0  B0LY 602, 6'EE €L 8I-€I/T

$90°sz  8pE'S 0170 84811 8£0°0 9L00 bPEl €510 S65°0 E£LL0 8LEC 6'8221 S'IF 191l S/2-0T/1 L19°€0E N
61€'81 009°¢ pEVD 121°8 V00 1110 9€'T  LSI'O 8$hL0 9680 9bYT  §T90T 9pS  peulquiod

69v'I eIt LI5S0 8978 P00 GEL'0 G1'T  LSI0 8PL'O €LPO  Z68'C ['6501 9°0¢ £1L

64822  9LT'T 01L'0  996°L 1$70'0  9L1°0 98T LSI'0 8PL'O 0L90 L82°C  FEO0L 0'bT 1L 61-v/1 6L8'F6I MN  S6/F661
N ID %5617 1D %S6  AD d 001+ AD () AD M58 AD  00l«T/M 1 u 1L BaIE  wmeng  Juep




Ll

(PANUILOS p B1q81)

0l6°szl  STIpL 9¢I'0  809°96 1'0028  1'P66 [0P'PSL  JBI0],
§cg'os v1L'6TZ LOF0  TOI'lP 06€°0 G500 TVT 9010 TBYO OPITD  SLTIT  G'LLLT 1605 pRuiquios

LY9'LY §65¥T 2970 68L°0F  L8C0  CII'0 TFT 9000 T80 TITO LSLIT  U'1SL  #'E9] LL

8PLLL £1s'ze pzeo  LES'IY L6E0  LITO 55T 901'0 T80 €8T0 9LTIT G6LS8  TE8I 1L

01899 959 8570  L8S°OF S8L0 901°0 TST 90I'0 TB8Y0 OITO 9P8'OT o6PoL 651 1L 6/2-PT/1 85FSOI 18
#16°8 008°¢ 1220 0£8°'S 0600 9t0°0 EFL S9I0 IR0 6610 90L°8 L'L9TT $'L6l  pRUIquod

6zl p8L'C Teeo  sTlL OLI'0 0800 TLT 6910 IvL0 9LT0 €9F6 I'Lel 8’89 L

Al 965°T 88£°0  80¥S £E80°0  0L0°0 8F¥1 S9I0 I¥L0 tREQ  TIE'8 6'0LL 59 1L

095°11 981z SPr0  LTO'S 8,00 p90°0 BTl S9I°0 [PLO BOVO  9EL'8 Le9L TP9 1L 61/€-LT/T #58°F9 MS
68599 zsl'se IST0  ST6'OP 2210 00 OL'1 K910 929'C 9TT0  LLL'B 0L 9922 Paulquiod

£06°001 SISl SSH'0 901°th 6Z1°0  980°0 &1 ¥OI'0 9290 91¥0 (988 L'8le ¢'18 €L

£Sh'p6 12861 pIP'0  €Z€ck  0L1'0  8EL'0 TG'I ¥II'0 979G PSLO  LLb'S 0’868 8'CL 1L

L6818 6H0°91 pEF'0  SPT'OC 801'0 0BO'O wL'1T $91°0 9290 P6L'0  LOB'L 1'888  t'e9 1L €2-7/1 LLEPEE AN
866°0T 9p9°¢ 0Lb'0  0SL'S SEO'0  8TI'0 GBI €LT0 6090 9EF'0  98TC 1'sr3Z  0°¢9  peulquos

[11°0E ge8'l SI80  PEP'L 0t00 €120 00'C €E€Z0 6090 1.0 KIS SZee 081 £l

08¢ZE 656'l 8180 S96'L 20’0 9ZT0 P61 LET0 609°0 ISL0 666 §¢s6 ol 1L

Lev'er £08'C P6L'0  E£E0°II PPO0  ZIT0 EL'1  £LT0 609°0 6TL0 Ol 8668 08T ML ST-11/Z TIL'GHT MN 10/0002
120'zLl  1€L°68 L9100  OPT'rTl £'90EL  ZIve £EP0EL  1RIOL
#£0°9Z 8pL'E 9ZS'0  8.8°6 8810 190°0 86l PFI'0 LTSO GISO  OGL'G LE8I0 0911 psulquuod

#10°6Z 190°C 65L°0  €eLL LPI'O €110 L9l PPI'0 LZSO LEL'D  8BTZG 9°L8E 09t £1L

69879 LTIz L90'1  9opLlI peZ0  960°0 POl PPI0 LTG0 €501 IE1'TI GOLE  O'SP 1L

coL‘8E 069°C L9L°0  §0T'0I P61I'0  SOI'C 6FT FRI'0 LTSO 9PL'0  1LT'8 (A4 B Y 1L §1/£-92/Z £55°TS EE]
9L1'22 89L°6 BEA I P PeEd 9900 LP'T  LEL'O 8IS0 6810 [svEl 9891 g'9Zz  pauiquiod

gesiie 790G 780  I¥POI 0ET’0 210 S0'T LLl'0 8IS0 SEED S09'Ll  o'Tes  L09 LLL

8S6°ZE L8SOI 9670  6L9'81 (PG 811’0 SO°¢  LE1'0 8IS0 PL2’0  pSG'El  G6'6LS 608 1L

98T'TE 7190 Zro  £19'7l 1IZE0 o010 8TT LEI'D 8160 FBEO LO9WI TERS  TGB 174 §T-v/T SSP'SH MS
88£°S6 1L9PE £97°0  60S°'LS 80 pOI'0 €TT 90T°0 oBP'O ZITO 1108 I'pLlS 09 paulquuoo

685'v91  120°ty £SL0  8pI'pR 1LZ°0  €C1’0 98T 900 68pb'0 L5T°0  LTt'0l  ©wll (78I £l

[81°pr1  TLI'0T 9€5°0  9L8°€S LLI0 081'0 LI'T 90T°C 68FO 09P'0 POB'L 6'v0z 091 1L

698°6 9z8't| [0S0  pOSLE 120 19270 261 90T0 68F'C SLLO0  LSI9 6'ral 0Tl 1ML 6Z-pT/1 0SO11¢E HN
86L'SL €Th'ET 90€'0  9El‘Tk 1e1°0 I180°0¢ T8l 6¥T0 ¥EZFO 1ST0  POLD 9'tt8 605  pauiques

9£0°86 SIL'LI 8Sr'0  bLOIY 0E1'0 o010 LYIL 6VT0 PZFO 6980 69FL Frst 061 £l

SE6'SI1  Ebp'SI 0sS'0  cIg'Ty celro SLI'g POl GPT0 PIFO TLPO  LPRLS ‘e 6Ll 1L

190'L11__ GEESI §56'0 _69¢Ty  TEI'D 1910 vI'T 6PTO PZFO 69P'Q  ZTTS 1’892 0'pl [1L_ €/Z-0£/1 SLE'ITE MN  66/80661

101D %5011 1D %56 AD d co_*Qm.. \D (93 _AD  mso AD 001 10 U LI Lalg  wmens  IesA



81

SH1°0L L90°EE F6I'0  1S1'8F 0T1°6 6'vT6E D'8SE ££8°09¢ (210}

8LE6 168 6590 068z SOLOlL 6070 SL®'I 9Z¢0 9680 0950 6ET0I £sTh St 9-1/€ 000°LT ad

9EEYT 960°8 9820  9£0°FI 80CTY 9CI'0 TFYE  ZTI'0 9SL0  E¥TO  665°LI S6I8 Tl 81/2-8T7/1 6ZI'€E a8

656°91 86T 19€0 L£5°8 SISHT  TII'0 SSL'T v6D0 0S6'0  OFE'D 10691 €LEY  LLOL  6-9/€°1/E-81/T STRPE MS

ZE0° 1Y #8201 POL0 115°0T 8v6'8 8800 ZEVI L91'0  EEF0  LIECO FOV'S FSr0l $°9¢ 9z-11/1 9L5°622 AN
SII'9  p6L bSO  Lyl'T _ 6060 €€E0 0051 vPED  L6VO  LEVD  T090 ¥L66 09 1LI/1-Lz/T] LOE'9ET MN 000Z/666
£€LTS LLOY 6ZL'0  £99°b1 00 € 8LPE VP01 ££T'vTs j210)

050" e 618°0 566 SO0  S8I'0 L9I'T  #PSO £6¥0 €090 0ST'8I ['sel Lve v-1/€ 18¥°C ad

vI15°T Tl 9ze0  LFE] 1ST'E  980°0 +¢S7l 181°0 1890  8SZTO L06T §'sz8  0FT 6T-S1/1 0sH' 1 v as

oFF'T £2€ £55°0 688 1287 LPI'0 SZ9°L 600 €2L0  LbPO 805T 1"L8L  L6] 82-€1/2 S05°1¢€ MS

L03'E 568 7860 9%l T80 9510 9557 P60°0 9960 6£€0 1TON ¥'6L6 001 TU/T-08/] L9 PTT aN
69€°6S 0991 80l'l  98¢5% _SLTP  6VID €62 181'0  8Z6'0  £80°1 €9VE  60SL  0'9T P1/1-1€/2) 0ETvTT _MN_86/L66]1
SIE'8pI L6E'9T €OP'0 04579 19%'F 9LIbE STSI 12L°9¢6 1210

£€1'9 6S¢°1 66€'0  L38C 6ECDI  PEID  6LEL LyEo 1S€0  vrI'0 1976 TSLY QST SIT-LT GT6LT ad

11€21 106°C 00€0 0£69 TSIET LTI TOST  9LID  SLPD 90TO 9i¢'6 ¥'8LS  6°ES 6T-61/T TE6°6T as

996°¢1 1£€°2 Z8¥' 0 90L'S 990°Ll  1ZI'D LEL'T  ¥TTO 09P0  Ol¥D  IPLS TriL  Olv 6/1-TET] CEPEE MS

[ze'en 681°L 0080 ZPS'8T 867'TI 0220 TITTT  68F0 €8I0 ¥6S0 SSOT 7958 9Ll 81-01/T £8¢£°82¢ AN

PLOSS 838°¢ 0v6'0___ SOS‘81 9768 6910 £9TT  6T80 15T0  LEVO 068 9'¢6L  OSI 9z-01/1 ¥pO°LIT MN_ 96/5661
666°1 ¥ L6971 CLTO  SHB'PT 8¢e'¢ 1'0926  9'SL1 195 €0S (2100

0z1°01 L6¥1 8160  £68°¢C 090°11 9600 69£°1 00€0 050  SIF0 TS9S Uity  OLT v1-9/2 961°GE dd

9107 LT L08°0 SOIS 91591 111'0 ¥ITCT  €S€0 6LP0  LILOD SPI'L 2658 009 br1-12/21 306°0€ gs

SHe'e L€8 FOFO 6L ELES  ZEIG 09l 1820 €¥9°0 T9T0 9Z6'% 8vTOl TOV 0£-22/1 P6E°EE MS

062°81 $60°T 8650 0619 7I9°C 9910 0591 rPES' 80¥'0  bZTO  88L'Y AR 0Z-S/1 18T°1LI aN

614l L6SE....00k0 . £O8L BLEE O0L0 08T gSTO S6TO . LIEQ 68T | VL9l 09T . E/E-CL/TTRLTEL | MN. PE/E661
§2Z°C6 786°L 069°0  2EILT TEYL6  S6V'D 99 F  €0TO TOLQ S8YO  08CEE 1'LET 164 P1-6/7 €ELLT dd

£66°1 SeL 6520 01T OLY'E  L9I'0 I81'T  TEI'D 6960  THI'0 T8O 0¥Z6 $'8C vZ-91/1 1L8%E a8

90T 11 6L0°T 0S¥ 0 928'% 380'F1  2TI'0 8STT  GECOD  BLED 1LZ0 CILY 1'8€01  6'8¥ 9/2-9%/1 65T FE MS  26/1661
TN 1D %56 TTID %56 AD d 001+ AD ()3 AD MS3 AD 00U ] u potiad BaIB  WNjeNg e

"UOSEIS 76/ 1661 UL AS AQ PA2AINS 10U 91aM BIELS M N PUB TN
"g)ep IZIS [00Y0S PIULIJUOD WO PIJEUINSI A4 §5,(S)F "WINJL)S YOBa 10] PIL|NI|E0 SB MS2 "SIILLIU C| 18 Pajedauni) e eje(
"0007/6661 OV Z6/1661 WO} BIBP AS SUISN A B3IV OLDBIEIUY 3L} Ul SSIBYM LI JO S2IRWIISD 3DUBPUNGY ‘G 3|QBL




6l

1L8°617  69¥'tr EF0 £9L°L6 9'pL6E L'08T [OP'PSL Jejo ],

£06°LE 6Z¥ 01 8CC°0 188°61 75881 S0 T8l £TI'0 6680  v6T'O  LOI'SI £9r6 LI 9/2-€7/1 8S+'S01 as

89°CE 780°¢ 1L9°0 £81°01 TOLS1  9€T0  T69'1 £CE°0 8970  €£S0 LGP 7588  O'vp 81/€-5T/T PS8 MS

$80°10Z 87991 90,0  $TB'LS €67°L1  ZOED 9EP'T  £85°0 85TOD  6STO  699°E €9gTl PSP T/ LLE'PES AN

SS8PT  TeSC  B6YO_ SLEG . pSCE  1ETO STYl LITO ESHO  S8E0 90T §906 00T PTIEZILRE . MN10/0007
FOOFLI 91L'LS 8RT0  FOP00! ¥'6£97 £10T EEF'OEL [ejo],

80L°TT YLET LZ90  IpEL 0L6'El  TITO  609°1 9zT0 S6F0  SPSD 0098 €7Le 0Tt Z1/e-vT/z £55°TS as

A A} 619¢€1 LLED  960°CE 118'TL  661°0 SEOv  98T0 LTvO  LTEO 8IFSI $'TS9 9001 FT-€1T SSHSY MmS

T9£°08 0£9°9 LOLD  £80°FT 2Vl TYTO 8¢6I §SS'0 6ZE0  S9E0 LIST 8759  ¥9I £2-Z1/1 DSOIIE AN

YES'88 99E°C) _ OLY'O__ tBE9E LLv 1l 6TTO  6ELT 6610 8v9°0 6S¢0 TtpS 8196 TTS Vel SLEITE MN__66/8601
€EL'OLT  THO'PS 0 896771 T000€ T'8S1 178°L16 [e1ol,

PS6 1vZ  LLE'TT 899'0  185°tL LECSE  901'0 00L'E [S1'0 60L°0  TH90 0SSEl 1064 1'LO1 T1/€-02/T ¥TT'80T a8

SEL'S 01§ €80 0l1T LSTS  SZE0 GELT  S6ED  99L0 SS90 TPG'T 69 ¥0T g/z-12/1 051°0¥ MS

S¥LT9 899°g 6550 1ZEET £1P9 0810 8961 LLTO EPTO  9TFD 5861 1'908 091 0Z/€-1 899°€9¢ N

OEO'LL  TETL 890 9S6'cT EEYL  BECO LLOb  LSTO THSO  6LTO 78T OUIL 8L . OUYTEISC0E MN __L6/966]
188887 6098 8IE0  09TLSI L'TE6E T09E EEOPIL [eioL

vL8'85T  P6E8S P6ED  056°TTI 680°0L ZOI'0 160F 8600 €780  89F'0 6OT8T 989  9°€6I E1/E-S1/T 1TP'SLI 48

s19°0T L6y SLED  £21°01 SETST 6010 8I6E  9PID 9LL'OD  8IED 9666 L'v88 88 €1-81/T1 911°0¥ MS

$0€'sT ¥15°S YOF'0  TISI] 068'c  LTI'D 65LI 0LT0 $9S'0 TLTOD L6F'T Lv6ll 86T v1/2-02/1 L19°E0E aN

189°¢€5 €S8°C L9800  SLETI  0SE9  PPI'O €TV 66E0__ pOvO 9540 LEL'D 6'9911 €'8% L 61P/] 6L O] MN S6/P66]
62861 LIEPL SFT'0 LLO°0T) vrT6 L'S69¢ 9'1E STS' LY jelo]

65€°0Z1 SIL6T 69€°0  £08°%6S LBO'ES  1LOO  £16°] pr1I'0 BLP'OD  ZEED 0£59[ L'osS0l  LELl 9/€-v1/T SPL08] as

LT0°3T $€8%9 TLED  IF8'E] 99L 1€ TOI'0 FI16'T  POTO  ¥8FD 1$Z°0  9pSOI LP001 0901  £1-8/2°vT-S1/1 TLS'Ch MS

08079 089 8EL0  SPOLI L98'S  LIE0 1857 w610 09F0  8£90 60T eLiL oSl 11/1-0€/21 925°062 aN

SET YL pe9‘ll 0050 88£°6Z pES'8  9LO'D  §95°I DLI'D  ISPO  POPD TGOS 0'€z6 0Ly $/T-52/1 T39°CTEE MN  £6/T66!
1010 %56 111D %56 AD d 0010 AD (s)g AD MSD AD  00LsTM 7 u pouiad Bale  Wwneng  Jesg

[00L[3S PAULIUGD W) PIJEWIS ale 5,(5)F "WNIBLS OB 10) PIISNO[ED SBM MSD "SA|IUIL §7[ 18 PAJEounI) a1e eleQ
10/0007 O €6/T66] Wold Blep AS BUISD A Baly 01)DUIEILY L) UT $H|ELA SYUIU O SITLLTISO IDUBPUNQY 'O 2|qEB],



Table 7. R (=Ds (SSV)/Ds (SV)) for each stratum in Area IV for each year.

20

year  stratum Ds(SSY) CV  Ds(SV)  CV R InR  SE(InR)
1991/92 SW 0.0363 0446 00624 0434 0582  -0541 0572
SE 00294 0338 00159 019 1849 0615 0376
PB 01504 0450 02191 0526 068  -0376 0.626
All 00628 0264 01028 0411 0611  -0493 0462
1993/94  NW  0.0181 0302 0.0264 0407 0684 -0380 0478
NE 0.0335 0337 00219 0579 1528 0424  0.609
SW 00503 0351 00305 0384 1649 0500 0489
SE 0.0338 0.692 00746 0799  0.658 -0418 0866
PB 0.0758 0261 00808 0512 0939 -0063 0534
All 00280 0164 00282 0245 0994  -0006 0.289
1995/96  NW 00119 0362  0.0375 0931 0317  -1.149 0832
NE 0.0309 0397 00562 0769 0549  -0.600 0.748
SW 00348 0259 00623 0467 0559  -0582  0.501
SE 00525 0159 0.0980 0271 0535 -0.625 0307
PB 00663 0361 00750 0376 0884  -0123 049
All 00289 0.167 00385 0269 0751 -028 0309
1997/98  NW 00152 0343 0018 1098 0816  -0203 0018
NE 00165 0424 00053 0352  3.125 1139 0515
SW 00204 0384 00174 0543 1176 0162  0.605
SE 0.0307 0307 00213 0315 1438 0363 0420
PB 02164 0567 0.1851 0812 1169 0156  0.827
All 00212 0191 00155 0687 1369 0314  0.641
199972000 NW 00142 0407 00061 0556 2347  0.853 0.623
NE 00237 0719 00625 0358 038  -0967 0706
SW 00790 0244 00890 0353 0888 -0119 0411
SE 00892 0265 01163 0272 0766 -0266 0367
PB 0.0961 0349 00571 0647 1683 0520  0.658
All 0.0298 0244 00346 0191 0862 -0.149 0303
Table 8. Estimate of R for each stratum in Area IV
Allstrtata  NE NW SE SW PB
InR -0.154 0237  -0.143 -0.086 -0.108 -0019
var(InR) 0025 0097 0104 0031 0050 0071
se(InR) 0157 0312 0323 0177 0224  0.267
z 0978 -0.758 0441 048 0480 0071
p 0328 0449 0659 0627 0632  0.943
R 0.868 1330 0914 0932 0921 1.017
se(R) 0.137 0425 0303 0166 0209 0277



Table 9. R (=Ds (SSV)/Ds (SV)) for each stratum in Area V for each year.

21

year  stratum Ds(SSV) CV __ Ds(SV)  CV R InR_ SE(InR)
1992/93  NW 00365 0408 00564  0.495 0.648  -0435 0587
NE 00267 0381 00227 0.667 1.173 0.159 0.681
SW 0.0419 0395 0109  0.358 038  -0.956  0.500
SE 0.0368 0855  0.1730 0362 0213  -1548  0.788
All 00294 0288 00717 0253 0410 -0.892 0370
1994/95  NW 00177 0426 00446  0.855 0397  -0924 0.805
NE 0.0325 0365 00221  0.383 1471 0.386 0.497
SW 00326 0370 00644  0.359 0507  -0.680 0485
SE 01360 0431 01713  0.381 0794  -0231 0534
All 0.0516 0300  0.0655  0.291 0.788  -0238  0.401
1996/97 NW 0.0228 049 00192 0.379 1.189 0.173 0.570
NE 00334 0322 00409  0.508 0816 -0204  0.556
SW 0.0350 0432 00192  0.765 1.824 0.601 0.756
SE 0.0906 0336 00955  0.659 0.949  -0052 0.661
All 0.0429 0201 00382 0448 1.125 0.118 0.465
1998/99  NW 0.0719 0354 00419 0411 1.716 0.540 0.508
NE 0.0819 0296  0.0383  0.664 2.138 0.760 0.651
SW 0.1298 0233 01805  0.434 0719  -0330  0.466
SE 0.0930 0539 00868  0.590 1.071 0.069 0.703
All 0.0713 0160  0.0510  0.250 1.397 0.334 0.291
2000/01  NW 0.0188  0.494  0.0243  0.442 0.771 -0260  0.603
NE 0.0669 0279 00710  0.638 0943  -0.059  0.629
SW 00587 0258  0.0928  0.628 0633  -0458 0616
SE 01560 0176  0.1007  0.318 1.549 0.437 0.352
All 0.0613  0.144  0.0504  0.230 1.215 0.195 0.267
Table 10. Estimate of R for each stratum in Area V
All strata  NE NW SE SW
InR -0.017 0202 -0.055 0014 -0.487
var(nk} 0023 0.070 0.071 0.057 0.058
se(InR) 0.151 0.264 0.266 0.239 0.241
z 0112 -0763 0206  -0.059  2.019
P 0.911 0.446 0.837 0.953 0.043
R 0.994 1.267 0.981 1.044 0.633
se(R) 0.151 0.341 0.265 0.253 0.155



Table 11. Combined abundance estimate in Areas IV and V
R=0.926 (CV=0.109) is used to estimate abundance for 'Pseudo SV’

Area IV

year SSV CV SV CV_ PseudoSV _ CV __ Combined CV
1989/90 30,657 0.142 33,096 0179 33,09 0.179
1991/92 30,893 0.181 33,351 0211 33,351 0.211
1993/94 26,387 0.187 24,845 0273 29,026 0216 27,097 0.170
1995/96 22,848 0.159 62,523 0.463 24,666 0.193 25,660 0.183
1997/98 18,761 0206 14,663 0729 20253 0233 19342 0.223
1999/00 40,961 0.175 48,151 0.194 44,220 0206 46,145 0.141
AreaV

year SSV CV SV CV  PseudoSV _ CV __ Combined CV
1990/91 110,031 0.133 118,785 0.172 118,785 0172
1992/93 59,816 0235 120,077 0248 64,575 0.259 77,858 0.187
1994/95 81,367 0305 157,260 0318 87,841 0323 104,792 0.236
1996/97 95,019 0.245 122,968 0432 102,578 0.268 106,878 0.228
1998/99 124,240 0.167 100,404 0288 134,125 0.200 118,570 0.166
2000/01 96,608 0.136 97,763 0.432 104,294 0.174 103274 0.162

Table 12. Estimated trend in Areas IV and V. Confidential interval of trend obtained from
combined abundance estimate was estimated by using Monte Carlo method.

Area trend  confidence interval
ArealV SV 271% -52.34% 121.35%
S8V -030% -9.80% 10.20%
combined -0.04% -4.32% 2.90%
AreaV SV -421% -11.39% 3.56%
S8V 2.45% -6.23% 11.94%
combined 0.83% -2.44% 4.19%
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Fig. 1-a. Distribution of searching effort and primary sightings of minke whales in 1989/90 and 1990/91 JARPA

survey. Gray zone is Antarctic continent.
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Fig. 1-b. Distribution of searching effort and primary sightings of minke whales in 1991/92 and 1992/93 JARPA

survey. Gray zone is Antarctic continent.
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. Distribution of searching effort and primary sightings of minke whales in 1993/94 and 1994/95 JARPA.

survey. Gray zone is Antarctic continent.
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f minke whales in 1995/96 and 1996/97 JARPA
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Fig. 1-d. Distribution of searching effort and p

survey. Gray zone is Antarctic continent.
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Fig. 1-e. Distribution of searching effort and primary sightings of minke whales in 1997/98 and 1998/99 JARPA
survey. Gray zone is Antarctic continent.
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Fig. 1-f. Distribution of searching effort and primary sightings of minke whales in 1999/00 and 2000/01 JARPA

survey. Gray zone is Antarctic continent.
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Fig. 2a. Comparison of abundance estimates of minke whales using SSV data with that using SV data
in Area IV (south of 60° S) from 1989/90 to 1999/2000 seasons. Vertical lines represent 95% confidential interval.
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Fig. 3a. Detection probability function of minke whale for each stratum in Area IV surveyed by SSVs
from 1989/90 to 1999/2000 seasons.
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Fig. 3b. Detection probability function of minke whale for each stratum in Area V surveyed by S5Vs
from 1990/90 to 2000/01 seasons.
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Fig. 3c. Detection probability function of minke whale for each stratum in Area IV surveyed by SV
from 19859/90 to 1999/2000 seasons. In 1991/92 season, NW and NE srata was not surveyed by SV.
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