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Introduction
An initial assessment of the South African Roundridg (Etrumeus whiteheadi) resource, commonly referred to

as Red Eye, has been undertaken.

Considering the proportion of females in differegpproductive stages, Roel and Melo (1990) repart, @though
older round herring appear to be reproductivelyvacthroughout the year, the smaller, more abunélahtare
reproductively active for just a short period ie twinter, with a peak in June. Their histologiaahlysis indicated
peak spawning in May, July, August and Novembeth wb data available for April, June, SeptembeDotober.
The abundance of round herring eggs and larvastpton from the CELP program (August 1977 - AudL&18)
indicates a very low level of spawning between aapand April, with a peak in egg humbers in Augaistl a

peak in larvae in October (van der Westhuizen mensim.).

Taking this into consideration, together with thmeing of the recruit survey, the round herring vié# modelled to
have an annual birth date of 1 June. The modeligiesl (just turned) 1 year olds on 1 June willr¢fiere be

assumed to correspond with the May survey estinmdtescruitment.

Population Dynamics M odel

The population dynamics model used for the Soutiicafh round herring resource is detailed in Appemdi The
data used in this assessment are listed in Appdhdikhe base case assumptiol\df" =M ' =13 is based on

unpublished data of Y. Geja and D. Durholtz.

Initial Resultsand Discussion
The model is able to fit the survey estimated Ndweni+ biomass and May recruitment reasonably (Fadures

1 and 2). However, the multiplicative bias assmeclawith these surveys requires a more informafiier
distribution. Given an uninformative prior distiiion’, k' is estimated at the posterior mode to be 0.26lewhi
kS is estimated to be 0.05, suggesting the surveysomly able to pick up a very small fraction of tihee

biomass. These estimates are unrealistically [WMhen assigned uniform prior distributions betw@eh and 1,

“MARAM (Marine Resource Assessment and Managemeat), Department of Mathematics and Applied Mathtos,
University of Cape Town, Rondebosch, 7701, SoutticAf
! Uniform on the log of bias, corresponding to ashiange of between 0 and 2
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ki is estimated at the posterior mode to be at tipeupound of 1.5, whil&k?' is estimated to be at the lower
bound of 0.5. It is clear that a more structumrgdrimative prior distribution is required for atkt one of these
parameters. Some potential ranges for a numbasrdfibutions to these biases (such as targetgttremd time of
day) have recently been provided. This informatias yet to be collated to try to provide a sirigfermative
prior distribution. The increasing trend evidamthie residuals from the model fit to the recruiinestimates may

disappear once reasonable priors for these biaselecincorporated.

The model fits to the commercial proportions-atgidnare provided in Figure 3, for the minus groaml Figure 4.
The model fits are poor, with an over-estimatiorthe® commercial proportion-at-length 13- and a ganender-

estimation of the commercial proportion-at-lengtssm to 20cm. The model estimated length at agjeilalitions

are plotted in Figure 5. The estimated CV aboetritean length at agel, , is about 30%. Once a realistic

a
multiplicative bias for the survey abundances canestimated, the estimation of selectivity-at-agé te
attempted. Alternative selectivity-at-age or natumortality values may result in a lower modelivested

commercial proportion-at-length 13-

Further work and Questions

The model estimated 1 year olds at 1 June are asktoncorrespond to the May survey estimate ofurgoent.

According to the von Bertalanffy growth curve asednmn this model, the 1 year olds would had a meagth of
about 12.8cm Lc. The recruit numbers estimatedhlysurvey are calculated based on a cut-off leagtich

varies annually and is estimated using a modalrpssipn analysis. It will be important to estabhghether this
average cut-off length used correspond with thatigted by the von Bertalanffy growth curve in thi®del.

Extensions of this work may fit directly to the ¢gh distribution data from the surveys.

The following robustness tests are proposed tdliessensitivity of the model to assumptions made:

RH, — base case assessment

RHy, — alternative natural mortalih ' =M ' = 08
: R RH _ RH _
RHy. — alternative natural mortalityyl ™ =M 4" =11

RHuys — alternative natural mortaliht ™ =M ' =15

RHueight - SENSItivity to the weighting assumed fog,,

A “rough” linear regression was applied to the loaoustic survey stratum densities from Novemb&41®
1997 and May 1987 to 1997 in order to correct tygped densities to uncapped values. This samessign was
also applied to the interval densities. Thus the-1998 survey estimated November 1+ biomass angd Ma
recruitment numbers, and CVs, may not be as reliablthose estimated from 1998 to 2010. Thus weider:
RHye9s— @ lower weight to the survey observations pieot998 OR the survey estimates of abundance f@87 1

to 1997 being excluded from the analysis.
The survey effort in terms of number of transectd the offshore extent of the surveys have incekaseecent

years compared to the earlier part of the timeesgiCoetzee and Merkle 2009). The distributionoohd herring
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extends further offshore and eastwards than thsamfine and anchovy. Coetzee and Merkle (20@f)gsed that

the increase in survey estimated abundance ovdintkeseries was “real” and not biased by the iasean survey
effort and offshore coverage over time. In oraetesst this we will consider

RHefor — fit to @ time series of survey estimates of alaunte which correspond to the same offshore distanc
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Figure 1. Acoustic survey observed and initial model estedaNovember round herring 1+ biomass from

1987 to 2009. The observed indices are shown vt Bonfidence intervals. The standardised residvats

the fit are given in the right hand plot.
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Figure 2. Observed and initial model estimated round herriggyuitment numbers from May/June 1985 to

2010. The observed indices are shown with 95% denfie intervals. The standardised residuals franfith

are given in the right hand plot.
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Figure 3. Observed (symbols) and initial model estimatede{liround herring proportion-at-length 13- in the
commercial catch from 1988 (i.e. June 1987 to Ma§8) to 2010 (i.e. June 2009 to May 2010).
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Figure 4. Observed and initial model estimated round herpraportion-at-length in the commercial catch frd&88 (i.e. June 1987 to May 1988) to 2010 (i.eeJun
2009 to May 2010).
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Figure5. The model estimate age to length matmgj’m, representing the proportion of round herring loat

agea that fall in the length group.
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APPENDIX A: Bayesian Assessment Model for the South African Round Herring (Red Eye)

Resource

Model Assumptions

1)
2)

3)

4)

5)

6)

7

8)
9)

All fish have a theoretical birthdate of 1 June.

A plus group of age 5 is used. No males older thhave been observed, though females up to 8 years
of age have been observed (Y. Geja and D. Durpeitz. comm.).

Two acoustic surveys are held each year: thetfiksts place in November and surveys thesteck;

the second is in May/June (known as the recruitesgrand surveys 0 year old round herring (which
age to 1 years old at 1 June).

The November acoustic survey provides a relatidexrof abundance of unknown bias.

The recruit survey provides a relative index ofradance of unknown bias.

The survey designs have been such that they resalirvey estimates of abundance whose bias is
invariant over time.

Pulse fishing occurs mid-March for all ages (higheund herring catches have historically been
recorded between January and May, with a peak ircija

Catches are measured without error.

Age 0 fish are at most 13cm long.

10) Selectivity is assumed to be year, but not ageriant.

11) Natural mortality is year-invariant for juvenilegadult fish, and age-invariant for adult fish.

Population Dynamics

The basic dynamic equations for round herring, thase Pope’s approximation (Pope, 1972), are asvigl|

wherey, =2010.

Numbers-at-age at 1 June

A~

JRH _ (KJRH 4-95M, /12 _ ARH\,—25M, /12 _

Nyi =(Nyiee 77" =Cgg)e = y=1988...,y,

JRH _ /N RH -95M,_, /12 2 RH -25M,_, /112 _ _

Nya =(Ny4e 7 et =Clh )e = y=1988...,y,, a= 234
JRH _ /NjRH o-95M,, /12 _ ARH\,—25M,_; /12 | RH -95M, /12 _ ARH \o~25M, /12

Nyg, =(NyT e e =Cly)e et + (N, e et = C g, )e e

where

| RH
Ny'a1

y=1988....y, (A1)

is the number (in billions) of round herring ofeamjat the beginning of June in year

241+” denotes the age 1, 2, 3, 4 and 5+ fish, whicd technically 1, 2, 3, 4 or 5years and 5 % oot at the time of
the November survey.

7
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é;’; is the number (in billions) of round herring ofescaught from 1 June in year-1 to 31 May in year
y; and

M is the natural mortality (in yedy of round herring of age .

a

Biomass associated with the November survey

N o= (N 27M 12 _ CRE  ygm27SM. 12 y=1987...,y,-1,a=1... 5+
~ 5+ ~
B =D N,y aW, y=1987...,y, -1 (A.2)
a=1
where
NSOHV,y,a is the number (in billions) of round herring of agat mid-November in yeay;
é,'jovay’a is the number (in billions) of round herring ofeegcaught from 1 June to mid-November in ygagr

é)',Q’HN is the biomass (in thousand tons) of 1+ roundiigrat the beginning of November in ygarwhich

are taken to be associated with the November suaral/

W, is the mean mass (in grams) of round herring efeagampled during the November survey.

a

Catch
The catch at age by number is given by:

é;'; =N e M "?s F,, y=1988...,y,, a=0,... 5+ (A.3)
where
S is the commercial selectivity at age which is assumed to be year-independent; and

a

F, is the fished proportion in year for a fully selected age class.

In the equations above the difference in the yabs&ipt between the catch-at-age and initial nusibeage
is because these numbers-at-age pertain to Juhe pfevious year, while the catch is assumed taken in a

pulse in mid-March.

The fished proportion is estimated by:

C ;‘)bsTon

= y=1988...,y, (A.4)

y T o+

JRH  —475M, /12

D w, N e M2,
a=0

where

C*™™is the observed catch tonnage of ygafduney - 1to May y) from the RLFs.

The catch at age by number from 1 June to mid-Ndegnfor use in calculating the round herring bisma

surveyed, is calculated as follows:
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CR  =NPRig2™M.2g y=1987,...,y, -1, a=0,...5+ (A.5)

Nov,y,a y,a al y+l

Given the predicted proportion-at-age in the quirommercial catch
A RH
fpoom — Cy,a
pYﬁ 5+ !
RH
2.

a=0

y=1988...,y,, a=0,... 5+ (A.6)

and the assumption that all age 0 fish are at d®ah L., the predicted proportion-at-length is then estada

as follows:
R R 13 5+ .
ST = BST + DL BT AST y=1988...,y,
|=35a=1
5+
Py = Py AT y=1988...,y,, | =135,...,205cm
a=1
. 23 5+ .
Py =D D ST AST y=198§...,y, (A.7)
|1=21a=1

where the length groups are in 0.5cpahd

I max

A:fl’m is the proportion of round herring catch-at-ageat fall in the length group (thus Z A, =1).
1=l min

The matrix A*" is calculated under the assumption that lengthgatis normally distributed about a von

Bertalanffy growth curve:

L™ ~ N(L, - e ). 92) a=1.. 5+ (A1)
where
Lo denotes the maximum length of the individual;
K denotes the annual growth rate;
b denotes the age at which the growth rate is za1o;

92 denotes the variance about the mean length fomage

Fitting the Modd to Observed Data (Likelihood)

The survey observations are assumed to be log-tigrmiztributed, and sampling CVs (squared) of the
untransformed survey observations are used to fjppate the “sampling” component of the total vadarof
the corresponding log-distributions. The comméngiaportions at length from the raised length frexcies

are assumed to be lognormally distributed. Thubawes:
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w1 [(nB™ -k ™))

~InL=1 >

RH \ 2 RH 2
y=1087 (Oyn)"+(AN)

+In[277((05ﬁ'q)2 + (Y )2)]

m (IR NE - in™ N f

1
+3 2

+In[277((03',q,'r4 )%+ (AT )2)]

v (O )+ (AT)?
2 (A.9)
A YY1 A
+ Wcom,min Z s \2 —
y=1988 Z(Jmm ) P o
z Ifx p (ln pCOm In pcom) o a_g)m
com 2( s )2 o

y=1988I =l min+1 com |
2

where

B)',Q’HN is the acoustic survey estimate (in thousand tofg)+ round herring biomass from the November
survey in yeay, with associated C\ryy and constant of proportionality (multiplicativeals) kf ;

Nny'r4 is the acoustic survey estimate (in billions) @fimd herring recruitment from the recruit surveyéar
y, with associated C\lT)ff',4 and constant of proportionality™ ;

(A )?is the additional variance (over and above theesusampling CVUyN/r that reflects survey inter-

transect variance) associated with the Novembeuftezurveys;

pyi" is the observed proportion (by number) of the w@meial catch in length groupduring year

y (Juney - 1lto May y);

is the weighting applied to the commercial promortat length 13cm (the minus group);

com min

w, is the weighting applied to the remainder of tbenmercial proportion at length data;

com

ol is the standard deviation associated with the gntam-at-length data in the commercial catch, Wwhic

com

is estimated in the fitting procedure by:

otue[ £ Sy o] [ £ 50
y=

=1988l =l min y=1988I = max

The raw commercial catch data are in 0.5cm len¢gdses in terms of caudal length LA minus group
(I'min) of 5cm L and a plus groupl fnax) of 21cm L, were assumed to ensure that all observations neere

Z€ero.

Fixed Parameters
The following parameters are fixed externally iis thssessment:

% This includes an estimate of all bias associatid the survey, including the bias introduced dmehie use of a target
strength for a species other than round herring.

10
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M*andMjg =1.3.

()Iﬁ” )2 = ()If‘” )2 =0. These parameters may be estimated, if the datesain the final assessment.

There are 16 length classes in the data. Howéwese length classes are not all independent ees dne only
about 5 age groups. Therefore dividing the lemigita contribution to the likelihood by 3 gives itvaighting

close to the 5 age groups. Thwg,,, = 033.

The assumption is made that,, ., =1 as it represents a single age group.

S, =025, S, =05, S,=075, S,, =1.

Estimable Parametersand Prior Distributions

Annual recruitmentN 7§ ~U (05000, y=1987,...,y, -1

November survey multiplicative biatn(k,ﬁ” )~U(— 0693,0405) (corresponding td5< k¥ < 1p
Recruit survey multiplicative bias*.n(k,RH )-U(— 0693,0405) (corresponding td5<k™ < 1p
Initial numbers at ageN3,,, ~U (050), a=1,... 5+

Variance about the mean length at age4%:~U (0015

Further Outputs
The spawning stock biomass at 1 June is calcukdddllows:

ad 55 +65

s =Z¢aN§f';[ Wa-s WaJ y=1987,...,y. -1 (A.10)
a=1 12

where

@, denotes the proportion mature at age

11
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APPENDI X B: Data and standard inputs used in the South African Round Herring Assessment

November acoustic survey

A time series of estimates of annual biomass framme¥hber 1984 to November 2009 are available, tegeth
with CVs (Table 1). The assumption is made thas¢hestimates of abundance are comparable. Caatdee
Merkle (2009) compared visually survey effort anidntass, noting too the general correlation between
increased survey estimated recruitment (which shdwa less influenced by offshore extensions of eurv
effort) and subsequent increased survey Novemioendss, and concluded that the increase in bioroasbed

duration of the time series was ‘real’ and not elatted to the increase in survey effort.

Although the November survey length frequenciescateé that some recruits (<12crg) lare sampled by the
survey, the numbers are low (Janet Coetzee parsngo The weight of these recruits and their abatron to
the total biomass would therefore be small. Thgssurvey estimates of abundance are assumed Bureea

the relative 1+ biomass.

May recruit acoustic survey

A time series of estimates of annual recruitmemnioers and biomass is available from May 1987 to May
2010, together with CVs (Table 1). The assumpBanade that these estimates of recruitment ar@amable.
As round herring eye recruits tend to be distributshore, overlapping with sardine and anchovyuies; the

effect of an increase in survey effort offshore lddee less (Coetzee and Merkle, 2009).

Von Bertalanffy Growth Curve

The von Bertalanffy parameters are assigned avermifgestimates from the November 2005 and 2006ey8rv

(Y. Geja and D. Durholtz pers. comm.), = 2115 L, =037, t,=-20. In calculating the von

Bertalanffy curve, the round herring aged 1 in Nuober of year y correspond to round herring bormvben
January and December of year y-1. Assuming adatthof 1 June, according to this model, the afighlon
the von Bertalanffy curve corresponds to roundihgrbetween 11 months and 1 year and 11 months old.
Similarly for older ages. This ageing correspowith the use of the von Bertalanffy curve in theessment
model:
i) Estimating catch-at-age from catch-at-length. E#&assumed to be taken mid-March (equation A.3),
when the fish are eg 1 year and 9 %2 months old.

i) W eight-at-age. This applies to the November surve

Weight at age
A length-weight relationship has been calculatednfthe 5 years of November survey data between 2005

2009 (Y. Geja and D. Durholtz pers. comm.):
W =0.0084x | 38%

12
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where weight is in grams and caudal length) (b cms. This length-weight relationship was &mplto the

length-at-age calculated by the mean von Bertlardfgtionship assumed for the model to give thegiteat-

20
Z Wa propa

age values listed in Table 2. The weight-at-age Bas calculated asw;, =25

> prop,

a=5

, where

prop, =e @Mx denotes the relative proportion at age, assumlog dishing mortality on older ages.

Maturity at age
Using gonad stage data, the level of 50% maturég feund to range from between 12.5-13.5 grnmlAugust

1986 to 14 cm Lin November 1987 (Roel and Melo 1990). When usiistplogy, 50% maturity was found to
be attained at 14.5 cm, while all were mature by 19 cm. in November 1987 (Roel and Melo 1990). More
recent results suggest all males in November aterméy age 2 (L= 16 cm) and all females are mature by
age 4 (. = 18 cm), with 50% maturity attained by 0.8 yrs ffaales (I = 13.1 cm) and 1.5 years for females
(L. =14.5 cm) (Y.Geja and D.Durholtz pers. comm.).

Basing the maturity of SSB on the female data anly using the input of a proportion mature of Janhe”
age 4 and a proportion mature of 0.5 at “June”23gepiece-wise linear curve gives the proporti@ture at

age listed in Table 3.

Commercial catch

Commercial catch raised length frequencies ardablaiby month from 1987 onwards. The annual tstiad

in Table 4 is the sum of the months of June ofptlexious year to May of the reported year.

13
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Table 1. Time series of annual estimates of 1+ biomas® fitee November acoustic survey (in tons), with

CVs, and estimates of recruitment from the May atiosurvey (in billions), with CVs.

Year November survey May survey
Biomass CcV Numbers CcV

1984 80546 0.337

1985 253750 0.227

1986 3492872 0.305

1987 5455272 0.201 3.513 0.312
1988 380531 0.323 1.169 0.329
1989 881286 0.264 0.046 0.265
1990 440117 0.181 1.787 0.469
1991 642954 0.250 9.221 0.282
1992 751462 0.170 1.909 0.240
1993 523388 0.220 8.616 0.286
1994 284887 0.213 3.545 0.267
1995 58687C 0.135 2.610 0.310
1996 596511 0.156 2.725 0.308
1997 624054 0.295 16.642 0.204
1998 1247966 0.149 4.445 0.226
1999 1398324 0.171 12.789 0.266
2000 1420454 0.169 3.629 0.308
2001 1045517 0.131 5.109 0.334
2002 917853 0.189 11.260 0.824
2003 1761631 0.108 23.871 0.358
2004 1475464 0.100 1.803 0.281
2005 161626( 0.130 10.134 0.274
2006 1228444 0.106 15.640 0.155
2007 1720865 0.153 10.000 0.261
2008 126046( 0.118 38.040 0.328
2009 1990831 0.108 13.570 0.336
2010 21.140 0.347

Table2. The weight-at-age (in grams) corresponding ta\tbeember survey.

Age | Weight

14.047

30.268

46.859

72.951

0
1
2
3 61.347
4
5

+ 83.983

Table 3. The proportion mature-at-age corresponding tone.Ju

Age Proportion mature

0

0.25

0.5

1

0
1
2
3 0.75
4
5

+ 1

14
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Table 4. The numbers at length (in thousands) in the cormialetatch, and the corresponding catch (in tons).

Note that the catch for yegrconsists of the catch from Juneyef to May ofy.

Length 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997998 1 | 1999
Class (le

in cm)

Tonnage 64582 44600 46276 33550 47005 46054 604488199 43512 90107 57663 57336
35 0 0 0 0 0 0 a 1210 D 0 0 0
4.0 0 0 188 136 344 938 0 4033 0 0 0 0
4.5 0 20 1590 3802 4p 1396 3 5451 264 0 1p27 1142
5.0 9 436 1560 1810y 644 11656 3278 17966 5717 1402918| 91752
5.5 132 1312 4112 24879 325Y8 72276 31932 13226 1284 2044| 14124 3812
6.0 1228| 20776 12596 37549 98p8 43569 88839 8230894 3703] 35204 3073p
6.5 15795| 21667 10209 63102 25452 29200 119539 6M1B555497 6037 54445 21765
7.0 22868| 127778 55158 57340 36893 35h59 88063 BB7F¥2965| 36038 61051 59664
7.5 12226| 22966 45484 45462 34606 26987 63975 6573P077| 148602 40950 88257
8.0 6729 2988 40204 33918 26483 22613 283301 6$30M1041| 132460 3203p 156403
8.5 3058 4870 36379 20096 22583 28108 95[22 669831064 83287| 39678 124366
9.0 4708 9780 22763 9712 20849 26834 47427 50800 393) 132225 43534 76824
9.5 6509| 12953 13304 8572 18682 28838 42061 47818423 105417| 34327 54855
10.0 7500[ 11244 601D 3033 17083 25657 24B91  3936357&| 101222 19499 49394
10.5 6659 4814 3898 384 18878 24017 12950 28011 4AL7 45901 22480 17651
11.0 5038 2168 1764 219 13731 19798 9684 13505 71y6M™3712| 27557 18421
11.5 2526 1785 463 148 8272 17082 4497 5061 5926 752 32206 7219
12.0 2346 1833 626 2097 6143 11738 4581 2605 1740444 8 39926 4293
12.5 1867 165 422 28p 2630 9134 5238 2263 783 5474173 470
13.0 2267 927 1221 492 2109 116p1 9803 3p34 713 51210 27825 924
13.5 2235 1435 777 337 922 1513 27055 5p10 938 16162 22024 1889
14.0 968 3114 3350 66R 6293 23003 63718 13002 3901289 | 30556 4014
14.5 5979 2354 3910 1905 21313 48125 113p41  2694D4251] 46367) 38148 18667
15.0 34697 8311 6808 5852 54216 110940 196053 825(8207| 61819 48845 36325
15.5 76580 34784 7315 16042 103608 188813 198565184118 43286| 75067 62061 62604
16.0 102302 49349 15379 36821 161932 226pR82 1898836054| 108218 134197 95323 115229
16.5 119760, 106594 35935 59041 154602 138816 13pCHEH859| 167712 190492 151824 142682
17.0 125465 151644 80222 8498 115861 57493 865207875 | 161957 269485 171789 153853
17.5 114880, 141090 1223091 87714 75]05 27162 538%672D| 96829 252920 138899 133992
18.0 99058 87488 126588 74923 54165 15b41 29239 000p851393| 178824 83154 87150
18.5 95477| 52635 90429 51736 33495 10290 17069 HP42R0568| 87594 44962 52519
19.0 69588 26874 57948 33950 20346 8032 9292  3554®703| 35864 23275 33807
19.5 45410 1418¢4 32785 15663 10240 3657 4045  1938%770| 11312 11404 16563
20.0 26329 8321 1737D 8845 4508 1909 5103 8588 1965176 6800 8894
20.5 11553 4694 8119 2999 1921 383 179 3788 1167 42 25 1297 7085
21.0 5192 2560 4315 1246 643 175 179 885 501 1944 4721 3990
215 2433 1293 1804 242 172 0 1P3 79 616 234 416 3321
22.0 806 568 884 156 121 0 23 162 132 0 570 195
22.5 358 37 2072 144 3B 0 97 0 186 0 0

23.0 124 3 28 a 12 D 670 0 0 0 0 65

15



MCM/2010/SWG-PEL/40
Table 4 (continued).

Length 2000 2001 2002 2003 2004 2005 2004 200y 2008 2009 010 2

Class (le

in cm)

Tonnage 36344 56708 56815 34941 40171 39444 378186505 66651 36989 89152
3.5 0 0 0 0 0 0 Q ( D D 0]
4.0 0 275 0 4 196 D h 0 0 257
4.5 1192 688 g 15238 3321 0 134 406 0 0 3876
5.0 11450 321 4 4438 14270 6207 6030 6577 712 3786511
55 35039 125 11 19670 183961 33083 5678 41347 10A.087 99617
6.0 63035 6432 14 24780 26944 82217 8543 1271469 315098 | 102628
6.5 84150| 37144 54y 40898 365P8 108793 23529 188168417 | 16971 84844
7.0 78973| 43541 24183 54890 403p9 125373 40999 B4QA1669| 23122 22406[
7.5 26290 41098 6409 48228 49446 167992 67744 H/p648771 19210 16713p
8.0 29705 64085 5258 29945 56747 125025 68441 26747111324 13098 111732
8.5 38184 30105 7231 23683 47262 88430 75416 23553B666 6450 34107
9.0 24748 7949 6412 31420 303R1 55699 57[736 86507597 p 11662 27874
9.5 8632| 26369 4196 40279 140p3 82027 35880 30578562 |7 6664| 13358
10.0 5364 27965 16714 12369 5434 116156 15237 20868279 3714 10293
10.5 6427 23672 646 11671 4887 130120 9070 34572 80 p2 7932 7691
11.0 16943 964§ 668 19239 5773 122409 7029 49602 21 26 5503 6071
11.5 7215 9781 384 39320 12406 92964 6470 29637 4 1293035| 10353
12.0 7965 27725 226 57984 15463 60157 4783 89153 05 63 6364 6521
12.5 6192 20581 1106 58749 243413 65392 5530 89402 637 |/ 12429 1667
13.0 14955 27998 9166 40492 55310 60594 8973 54336794 15098 501§
13.5 10318 61858 20629 25414 77530 73402 31605 (48985095 5038 9613
14.0 26121| 93757 35362 21438 100981 118835 71706 52133 140802 594( 19121
14.5 22166 11337% 47090 19203 78765 12503 1242786787 170200 17159 52585
15.0 36337 114009 99863 28821 75099 94089 105847 030D 204847, 29836 85427
15.5 62425 81671 202682 356385 70288 60513 89128 5Ppa214324 46223 116385
16.0 89618| 103865 253809 53999 73909 53355  74529780B0) 187902 79515 170832
16.5 135751 112680 199878 733p5 77908 37704  7413®062 135926 94850 214739
17.0 116358 127691 122076 733/6 66474 28054 6426%4877 96997| 128300 241224
17.5 56383 112969 73704 60171 55146 15520 41053 08&pH7 65951 88425 21132p
18.0 26062 78831 377711 52317 27437 9804 25769 5137413888 67805 179034
18.5 11273  3767( 23546 35419 22215 7510 18671 350686616| 28851 108929
19.0 4232| 15546 952]l 18854  131)5 5020 11P49  2404%2921] 18296/ 64754
19.5 792 8283 6436 11327 5865 2615 11102 111869 37201344 | 32209
20.0 1067 2763 2095 4995 5780 2083 6318 6340 4847 706 P 15368
20.5 414 607 418 2138 745 475 2794 2880 2181 1872 788 8
21.0 203 93 515 182p n 367 1216 2157 H72 1739 5690
215 0 96 164 439 650 B 667 1647 315 294 1462
22.0 174 40 0 117 108 0 694 38 0 782
22.5 0 0 0 67 [ ( ( 350 0 0 183
23.0 0 0 0 33 [0 ( ( 170 0 0 31
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