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Estimation of overall effective fishing intensity
of tuna longline fishery

—Yellowfin tuna in the Atlantic Ocean as an example of seasonally fluctuating stocks—
Misao HoNMA

Many authors have assumed that range of fishing operation covers, at least in certain period
of each year, the whole range of distribution of the stock in question. Under the assumption,
the effective fishing effort, X, is easily calculated even if fish and effort are not randomly dis-
tributed, by weighting nominal amount of effort, properly standardized for mechanical variation
of gears such as size of net, with index of abundance of fish, in each subarea selected so as to

realize uniform density of fish therein (Equation 1).
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where, C; : catch in i-th subarea,
g: ' nominal effort in i-th subarea, standardized for techanical variation of gears if
required,
N :index of stock size,
d : average density,
7; . index of abundance of fish in i-th subarea, or ratio of density in the subarea to the
average density,
A; . areal extent of i-th subarea, and,
A :areal extent of the whole fishing ground.

In the 1950’s, the Japanese tuna longline fishery expanded range of their operation successive-
ly. This change of fishery required modification to the procedures for estimating amount of
effective effort. Hitherto two types of data processing appeared. One is limitation of data for
vears after the fishing ground covered the distribution range of stocks as in HONMA et al.’s
study (1971) on yellowfin tuna in the Pacific Ocean. The other substitutes geographical distri-
bution of density indices in the fully exploited years to the early period of exploitation when
fishing ground did not yet cover the whole distribution range, as proposed by SUDA and KUME
(1967) to assessment of bigeye tuna stock in the Pacific Ocean.

Since 1965, fishing grounds of tuna longline fishery showed not only expansion but also shrink-

ing or transition (e.g. HAYASI 1973, HAYASI et al. 1970, HONMA 1973, SUDA 1971). Such change
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of fishing operation implies it be fruitful to develop the SUDA and KUME’s method. SHIOHAMA
(1971) modified this method taking within-year-variation of hook rates into consideration. The
present author tries to improve the method so as to fit cases in which distribution pattern of
fish differs depending on season of a year, together with to find out conditions required for

keeping validity of such method.
Formulation

The longline fishery in the Atlantic Ocean shows remarkable seasonal changes of extent of
fishing ground and index of stock size of yellowfin tuna. This makes it necessary to use the
catch statistics compiled by season of a year but not the annual total so that we can examine
heterogeneity of distribution in a season, and seasonal change of stock size during a year. The
present method evaluates relative efficiency, €;5, of unit effort in i-th subarea and j-th season
as a product of indices of density, 7;;5 and availability, @;, based on average density indices,
d;j, over “standard years” when the fishery covered distribution range of the fish, and when
the stock size was relatively stable (Equations 2 to 5). In this particular case, the subarea is
Lat. 5° and Long. 5° square, or simply called 5-degree square, and the season is a three-month

period or quarter

where, A;j . extent of z—th 5-degree square occupied in j-th quarter.
1 li.v'
dij=___ZcUk/g”k ............................................................... 3)
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where, C;j% : catch in i-th 5-degree square occupied in j-th quarter of k-th year,
gijr - nominal effort used in i-th 5-degree square occupied in j-th quarter of k-th year,
and,

/;5 : number of years when i-th 5-degree square was occupied in j-th quarter.
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where, Nj:index of stock size in j-th quarter in “standard years”
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Amount of effective effort in j-th quarter of k-th year is simply a sum of products of the
relative efficiency and nominal effort (Equation 6). Seasonal change of fishing ground re-

quires calculation of yearly sum of overall effective fishing intensity, fx, as a measure to be

proportional to the fishing mortality coefficient in k-th year (Equation 7).
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where, Aj : extent of the whole fishing ground in j-th quarter in “standard years”

Statistical test

The equation 6 is necessary when the pattern of geographical distribution of fish varies from
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season to season. Furthermore, the equation is valid when the seasonal succession of pattern
of geographical distribution of fish does not differ among years in question. The former
condition is regarded to exist if interaction between subarea and season is a significant source
of variation of density indices, in a statistical test based on a model given in equation 8. The
latter condition is assumed to be real if variances of the other two interactions including “year”
are not significantly large compared to “errors” as well as those due to the other factors.
disk=a+ye+ pitai+YDki+ (YPri+(DGss+esgheeeeerrnneemeens @®
where, @ . grand mean,
yi . year deviation, Zykzo‘
T
pi . subarea deviation, pr,:o,
7
q; . season deviation, qu:O,
g
(yP)ks & interaction between year and subarea,
(y@r; : interaction between year and season,

(p@)i; . interaction between subarea and season, and,

ei;% . errors assumed to follow a normald distribution with mean of 0.

Results

(1) Source of variation of density indices: Quarter, subarea and their interaction appeared
as statistically significant sources of variations in most sets of 34 analyses for data taken during
13 years from 1956 to 1968 in 23 subareas given in Fig. 1. Only 13 sets showed significant var-
iation due to interaction between “year ” and either “subarea” or “season” (Table 1). These
statistical results show that the pattern of distribution of fish changed from season to season,
but the seasonal change itself was fairly stable during the 13 years. These are necessary and
satisfactory conditions for using the equation 6. The highly significant variance due to “year”
for sufficiently long period from the major distribution range represents the succeeding decline
of yellowfin tuna stock in longline fishery in the Atlantic Ocean.

(2) Change of density and availability indices: Examinations of d;; and 7;; reconfirmed
HoNMA and HISADA’s conclusions (1971) that high hook rates occurred in the eastern and
western Atlantic separately in the northern winter, and that the two concentrations shifted
toward central Atlantic and then joined each other in the northern summer (Fig. 3). Availa-
bility index, @j, was as high as 1.16 in the first quarter and decreased to 0.88 in the fourth
quarter (Fig. 4).

(3) Yearly and quarterly estimates of amount of effort, overall fishing intensity and
average effectiveness index: In most years the effective effort tended to rise in the early half
and to decline in the late half as stock size did. Year-to-year change was common in effective
effort and overall effective fishing intensity, having increased up to 1965 and then turned to
decline (Figs. 5 and 6). Average effectiveness coefficient, or ratio of effective effort to nominal
effort in a quarter, also used to rise in the early half and to lower in the late half, and gradu-

ally decreased from about 2.3-2.4 in 1957 and 1958 to 1.1-1.3 in 1966 through 1968 (Fig. 7).

Conclusions

The aforementioned seasonal and yearly fluctuations of average effectiveness coefficient ac-
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cord with seasonal change of abundance of fish and yearly shift of species preference of fishermen.
Furthermore, the statistical analysis has indicated that the present method is necessary and
satisfactory for estimating overall effective fishing intensity of longline fishery on yellowfin
tuna in the Atlantic Ocean.

On the other hand, there appears no significant difference in year-to-year changes of the
present and previous estimates of intensity of fishing to yellowfin tuna (Table 2). Nevertheless
it is preferable to use the present method for its theoretical basis insofar as the computors are
available. Further examination of resultant parameters may provide means to evaluate time of
recruitment and change of catchability depending on developmental stage of fish and environ-

mental factors, together with other ecological and oceanographical investigations.
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Fig. 1. Division and extents of sea area under study.
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Fig. 2. Expansion of fishing grounds of Japanese tuna longline fishery from 1956 to
1968, together with average hook rate of yellowfin tuna by five-degree square
during the last six years, in the Atlnatic Ocean.
Numerals in the figure denote years as 1956 by “56”. Hook rates are shown
in size of circles as given in the figure.
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Analyses of variances of mean density indices of yellowfin tuna in the Atlantic
Ocean, by year, quarter and area (All complete sets).
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Fig. 3.

square in the Atlantic longline fishery, 1963-1968.
S HERBE ODEDEORLTH S,

Relative density indices are shown as follows.

o Q.

0~0.9%

+1.0~1.9% M2.0~%

Quarterly average of relative density indices of yellowfin tuna for each five-degree
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Fig. 4. Quarterly average indices of stock number, N, availability, a,

and extent of distribution range, A, of yellowfin tuna in the At-
lantic longline fishery, 1963-1968.
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DITEL 2MEICE <, B3, 4TEITED, 1963 3 F 72358 4 LT EWEERT &
EMH B 7)o FAEMITIZI957, 19584ELH L DEELET L, 1966—19684ETidH £%1.1~1.3CTH 5,

5 & z=

AW THRZE U3 A 18 2 O R IER BEHEE S L DY M4 N £ DT F A S D0 T ORER &
BEOHFME OHBEBLTHRIHT S, DOTAMETIRE L HEEBERT A ICY s THLE EEDNS
HEEEEET 5,

5.1, FEHEMEEHORIL

4, PRSI E M EE R BAEOREICE {, EOKRYEITEN,  OHEAIZ1961—1965FEDEEHT b
EFTOTARM « AH (1971 2SEHELEREEBO BN E X—FKLTOT, BEATH N FOEE I
% SIRHRICATEICH T 2 B OBLTR 125 LRI N5,

FERARAMBDIER, 19626EHT TR, MELTFALICEPLTORD, TO%KREICHISEZEIL
OFEFRERBICIEARL, €V #, A NFEETR/RETHEEAEDP LT S (EIE1971, HAYASI 1973),C
DEDIHZHEOEED, RV F 2087 2 FHEBERKOETEHAKESKBRENTHE NI LS,

LR oI E MBI OF A, BREED, BIANITE T 2 F X OBEOZELPRENICHRFEDZE
BEEHELTEBY, CCTIT-7c—HOFHFEKRIT, TCARABDLHREOEBEERML TS EELTEN
ThH»HDo
5.2. BEOHMEHEHEMBSE DOLEE

FAZICHT 2 FHENER" B32044 FOFHETROONTVE, B1DEA FIZENLDENRE
B2 BHOBEEFHTEENIS 5 E Bl TH S, LE GUEN-WISE (1967) 121956—19634E(C
BU B ENZOEMBEEEFREEPOE L 6 MFXKICE T 3 B8O E LTRDTNS,

H20D 44 FiE, BABIEEHRERBOEFGT, FEBERBAER L TR 2 R TH 5, k- KR(1969)
BARFRICH I B E 1~ ICHE T 2 5REHHRO PR 5 RO FETY, A - 8K CGRRE) 134Kk
FEO PRI R B D AR Gl 1970k 0 51AD, #k « AR (1971 BAKPEHED A RIS B
DEFHZERNT, BHFAREHAH LTS,

HEIDEA TR ABTHOIHED WL o7 bDTH S, FHEMD L HEELRTVD, AN
(1970) 131965—196TAE DAERYMEFHEZ VTS IO OIIIHEIC L > TEZT THOICER LS it IO ERE
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BERERD TS, 2F VW AROHETREERBOFHEMEI—IHEESI T3, HE (197D 1, o
FiECEERBOZEHEEMK Uz, RKIZ1962—19664E1C 5 I 5 PUK AR5 % 90 BB MO AR %
K, ZORFEEICHT 205D 2N, LT TOICBI2EMERERE L,

i, LRo#FRICLZEHEHNE, WCICAHERD B HRERERIT & QI BEELERT (R
2) AR fo B shif R 3B RICHEE I Nz k42 DB R EDORNC0. 7ML E&E WV SEWHEBIZRT, &<
2 OFBEFRHIIIE IO £ 4 7O FETROIEE (1970), #HiEE (1971) O $3HELOMT1ELICELT
W5, 2D L4 FTRD IR « AR (197D, &AM - K (RFEXK) © FahlER IR E O Mic bER
K 7EBEMRDIA b N, BFWCBNT, ERENFAICHR 0721966, 19674E D% J1E131960—1962 L ~v K b 2>
1) S AR LTS, B2D XA P TRIBIBOHAICE 15 5T, WS HEEREKRICE DT 2
XY, FALPELNIEL B S, FEEREOFEERBISE/NCAEON TS, 2D CDHER
BHEOMENES B LOEHNED ORFENBELSBERBINBTOEVIRKEES s T3,

& 2. AWEHBRERKRBATOMD LT 5 B BOHEEM, 1956-19584F,

Table 2. Eight estimates of amount of fishing efiort on yellowfin tuna in the Japanese
Atlantic longline fishery, 1956-1968.

LE GUEN- 2) 3) 4) 5) 6) 7 8)
¥ OB (Wist | gkeA | A B | AN AN 0K M R | A M| o
|aeen | "asew | Ao | Q7D | GeeRd | Aot | GRBgk

B 10004 | 10005 | 1,000 | 1,0004 | 100754 | 1,0004 | LYY/ |1, 000k
1956 13| 1245 237 161 0.2 233 16 131
1957 3,300 | 3,466.6| 7,108| 3,505 3.9| 5889 38.7| 3,37
1958 7,600 | 8920.7 | 17,166| 10,725 9.9 17,980 | 116.9] 8 001
1959 | 12,810 | 15,159.4 | 26,881 | 16,537 19.0| 27,017 18L.4| 15312
1960 | 15,301 [ 19,070.5 | 33,258 | 22,608 25.1| 37,404 | 240.5| 20,727
1961 | 14,556 | 23,397.5 | 42,361 | 31,745 32.6| 45384 | 302.7| 26 202
1962 | 27,181 |35,626.1| 67,147 | 55,004 52.3| 71,001 | 450.7 | 54,104
1963 | 29,254 | 38,935.3 | 82,975 | 56,928 59.6 | 78,554 519.0| 55,004
1964 46,005.7 | 92,989 | 88,816 98.8 | 98.204| 656.2| 84,998
1965 118,205 | 131,958 | 137.0| 121,796 | 814.6| 97,581
1966 52, 614 61.6 | 57,305| 387.9| 53,814
1967 43.9| 36,195| 249.4 | 31,154
1968 33,530 | 229.5| 30,247
ol Dl 098 | 0997, 0997 o0979| 0.0972| 0.999 —| 0.9

1) Correlation coefficient with the present estimate.

2) HAYASI and HONMA, 1969.

3) Supa, 1970.

4) HAYASI and HoNMmA, 1971.

5) HoNMA and SUzUKI, unpublished.

6) SHIOHAMA, 1971.

7) HoNMA, this study.

8) “Number of used hooks”, reported by SHIOHAMA ef al. (1965), and Fisheries Agency
of Japan (1965-1970).

5.3. #ERLOME

AME TR, BREERELL SO ERTTFhE TR Ui, L L2 DR BB IR X 55
BHEEAELRBEDLBONDTIZ TONIEHEBMEERTREONLEVDIERBEL XS TNEEDIKTTT
BELCESREREEZSDT, BOREHET L LTEPNARBOZYEICET 2R bE T3,
B1OEMICH LTI, 2EDLHICEZD, FNFBREALHBEI NI EE L0 STl 85405
StedkTBE, TTTONIEERMICESOTRO B HBEREICHNTENEZE LTOENR IR, b
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L BHOBENRERERICH L 2EREOEBLELIRMLIELIEA S, BEOHEENLEORER(IT T
BRHEEREOHFICC CTRE UL FEAEA LB TRELBNLENSHER S 21, 20X5
IHREEAZ Z 5 K013, BEBRE U BECRBERMIC 24 OB O S R B R A E s b8
ATEHBROEEDNG, EICRABHLREICS - TE, REHREFET LIRS T — 7 @I hTns
DT, BEBIC XA IBATEZLUMBE S TVE, EERARTONKLFEEZBERAT 220070/ 3
LAZEBFE LTS (HONMA 1973),

B2 OHE LOWERICH L TRABE MBS ZSLEE LK S EIC THEM ] BEATINE I L
WHTERD - EBEERMETHA S0 T3 EFL] ODEEZRET DI T THOW A EAITTIZS
WRBSERSHET 2LV IFHREB VN TH S, L LT D RERBFEICEKILDEIEMRS 8 (MURPHY-EL-
LIOTT 1954, %1958, EAMEHKE A 1956), T D& 5 MBSIC B HHEREZ AL DO TERT 2 &1
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Appendix Table.

R, HRCRICIR R & 7 BBk T IR B ) 5 TRk 7o g ERR (96)

* Hook rate(96) based on number of hooks and catch for each quarter and area

Density index* of yellowfin tuna in the Atlantic Ocean by year, quarter and area, 1956-1968.

£, e
Year &

Quarter

1956

1957

1958

EIX

Areas

1T

1T

v

N’2
N’s
N’
N1

S’
S’z

S’s3

7.05357
12. 50000
8.33882

9. 42612
4. 82336

10. 89813
5.11538

12.06199

5.79710
6.97423
6.31144
0. 00000
8. 85868
4. 05943
10. 32648

0. 28986
0.57971

1.71334
9. 48758
6.57184

11. 13096
8.80515

8. 60000
6. 34058

0. 08091

7.38255
6. 18870

3. 03639
6. 24094

6. 63885
9.15949

8. 48145
3.59417
1. 40438

5.02834
1. 79961
12. 06603
13. 68540

13. 26214
8. 66994
4.27689
1.15029

8. 45347
7.74900
10. 04433
9. 49178
0. 88344

12. 71206
12. 85744
8. 49593
0. 25940
9. 67150
10. 18740

7. 48807
7.68433
8.87087

6. 59081
5. 76976
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A, P9I

Year & 1959 1960 1961

Quarter

X I i it I 1 I it W I i w v
N’z
N’s
N’4 0. 00000
N1
Nz
N3 1.76142 6. 42620 0. 58048
N4
E11 0. 96906
Ei-2 6.31684 | 2.63372 | 7.89528 | 4.89940 | 0.99502 | 1.99300 | 1.54980 | 0.94844 | 3.72820 | 2.31858
E2-1 6.41158 | 6.97316 | 6.86622 | 4.84298 | 4.55646 | 6.63330 | 6.01252 | 2.97210 2.62460 | 3.14824 | 3.47360
Ez2-2 6.45682 | 7.47226 | 8.08450 | 4.56431 4.64653 | 5.27324 | 2.99630 | 0.38995 | 3.57736 | 2.64917 | 2.30038
E2-3 1.22917 | 1.25317 0.73757 | 0.65391 | 3.19621 | 2.21365 | 1.73239 | 0.27451 | 0.72909 | 0.24468 | 0.16982
Es-1 11.01742 | 0.49218 6.25011 | 5.97226 | 0.14925 2.32414 | 3.03130 | 0.29070
Es- 5.67868 | 9.45096 | 8.43115 | 3.97859 | 5.33695 | 6.03965 | 4.86426 | 2.89164 2.92619 | 2.51488 | 1.36882
Ess 0.22099 | 6.39569 | 1.07720 | 0.37338 | 0.41263 | 6.21865 | 3.45492 | 0.96090 | 0.45162 | 3.04184 | 0.11074 | 1.16190
E41 14.53609 | 10.92634 | 2.71574 | 3.19324 | 11.22177 | 7.17335 2.89790 | 9.50213 | 4.96359 | 0.89856 | 2.31112
E4-2 20. 31688 | 12. 93975 0.30457 | 12.69954 | 9.05641 8.27425 | 8.86657 | 6.36423 | 1.57430 | 2.40021
S1 0.94661 | 0.92005 0.06345 | 0.61310 | 0.14925 0.17531 | 0.22703 | 0.35181 | 0.14211 | 0.11689
S2 0.40478 | 0.53620 | 0.63433 | 0.18201 | 0.30669 | 0.39768 | 0.56434 | 1.68282 | 0.38229
Ss 0.92659 | 0.82988
S 0.16320 | 0.03847 | 0.09606
S’
S7s 8. 68217

a8

P

el

By
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Year & 1962 1963 1964
Quarter
BE N E I It v I I ]]I v I I w v

N’z 1.57079 0.00000 | 3.79207 0.52475 | 276635
N’s 0.84319 0. 26968 0.13105 | 0.98837 | 0.12075
N’s 0.34335 0.00000 | 0.05382
N1 5.81540 | 4.99301 | 6.41458 | 245252
Ne 0.83232 | 0.30645 | 0.02569 0.33069 | 0.26130 | 6.00000 | 0.88823 | 0.13984 | 0.26290
Ns 0.33195 | 0.68902 | 2.33622 0.35528 | 0.40750 | 1.00866 | 0.83112 | 0.16458 | 0.31020 | 0.04703
N 0.17559 0. 25000 0.00000 0.04258
E11 2.58311 | 3.00689 5.13024 | 4.29512 | 2.32521 | 0.22880 | 0.89850 | 0.24044
Eis 2.97889 | 0.60469 1.70757 | 1.09587 | 5.13901 | 2.37695 | 1.90040 | 0.65389 | 0.97523 | 1.74725
o 4.91241 | 3.57840 | 3.27236 | 3.63936 | 2.05235 | 1.92639 | 2.14427 | 2.01063 | 1.18555 | 1.92054 | 1.26264
Ez2 | 1.91073 | 2.90663 | 2.12276 | 0.95238 | 0.83465 | 1.33207 | 1.55009 | 0.86104 | 1.44023 | 0.18410 | 1.53681 | 1.05788
Eze | 0.26381 | 3.67252 | 1.37137 | 0.47691 | 0.53412 | 0.87322 | 1.51927 | 0.49483 | 0.85362 | 0.80694 | 0.38882 | 0.37832
Es: | 0.12042 | 1.03621 | 2.87019 | 1.46716 1.20250 | 2.58221 | 0.37726 | 1.53236 | 0.57873 | 1.80529 | 0.68002
Ese | 1.90398 | 3.21319 | 237140 | 1.12220 | 3.06954 | 3.26498 | 2.62872 | 1.43983 | 3.27222 | 1.77676 | 1.68915 | 0.70417
Ess | 2.30161 | 2.08203 | 0.62539 | 0.52333 | 1.63639 | 2.47167 | 0.56464 | 0.27508 | 0.97908 | 1.82211 | 0.12690 | 0.17168
Ee1 | 3.98886 | 3.36619 | 1.09186 | 1.04203 | 3.16281 | 3.20503 | 0.68927 | 0.82487 | 2.94029 | 2.39194 | 0.21014 | 1.05840
Ewz | 4.47804 | 2.95109 | 0.11532 | 1.45367 | 2.76265 | 1.92117 | 0.74674 | 3.28433 | 3.05427 | 2.68477 | 0.28965 | 5.01226
S1 0.12147 0.21641 | 0.14917 | 0.19872 | 0.46655 | 0.14797 | 0.13601 | 0.89654 | 0.14548 | 0.31207
Ss 0.24830 | 0.60276 | 0.37942 | 0.25685 | 0.14317 | 0.27451 | 0.17743 | 0.15312 | 0.10078 | 0.37355 | 0.05861 | 0.05817
Ss 1.01156 0.23840 | 0.21619 | 0.60950 0.17496 | 0.18353 0.13030 | 0.04401 | 0.01485
"1 0.51803 0.01907
S%2 0.11340
87 0.00000
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Year & 1965 1966 196 7

Quarter
{i?r%as I Ir 1T v L Ir il v I I 1T v
N’2 0.12560 | 0.14032 0.05772 | 0.16408 0.69489 | 0.72410 | 0.56294
N3 0.04638 | 0.10636 | 0.01539 | 0.04964 | 0.05799 | 0.04854 | 0.01626 | 0.17050 | 0.62129 | 0.29745 | 0.31370 | 0.12587
N4 0.01395 | 0.00000 | 0.86111 | 0.01139 0.00418 | 0.00000 0.00000 | 0.00000
N1 2.19388 | 1.13171 | 1.74905 2.28007 | 2.63178 10. 42540 | 4.44137
N2 0.21681 | 0.07183 | 0.06579 | 0.15591 | 0.08092 | 0.12892 | 0.09471 0.67846 | 0.42442 | 0.11678
N3 0.11722 | 0.12760 | 0.21618 | 0.17697 | 0.28329 | 0.10267 | 0.10496 0.52034 | 0.15349 | 0.21918 | 0.40174
Nq 0.13294 | 0.01666 | 0.21181 | 0.08785 | 0.19589 0. 00000
E11 0.09683 | 0.34722 | 0.31842 | 0.48631 | 1.50196 | 0.78686 | 2,73175 | 2.00843 0.34065 | 0.99479
Ei-2 0.30957 | 1.25490 | 2.07702 | 0.80519 | 0.49688 | 0.55095 | 4.40470 | 1.93575 | 0.44001 | 0.37686 | 0.32840 | 0.39601
Eza 1.54678 | 1.47397 | 2.23460 | 0.92050 | 0.82951 | 2.39088 | 2.83643 | 1.38381 | 0.52103 | 2.23881 | 0.93323 | 1.09092
Ez-2 1.55487 | 0.92995 | 1.09046 | 0.45392 | 0.67941 | 0.53064 | 1.26237 | 1.03885 | 1.26278 | 1.28988 | 1.37385 | 1.67458
Ez2-3 0.78997 | 1.08629 | 0.21442 | 0.64507 | 0.28289 | 1.17820 0.21591 | 0.15268 1. 29556
Es1 0.78541 | 0.68571 | 1.24311 | 0.35276 | 0.19584 | 0.73309 | 1.10327 | 0.97487 | 0.70802 | 0.53479 | 1.78323 | 0.79876
Es-2 2.43371 | 1.42280 | 1.21959 | 1.14387 | 1.16129 | 1.20917 | 1.79621 | 2.03253 | 2.71762 | 1.81803 | 1.57735 | 1.75679
E3-3 0.96612 | 1.26327 | 0.23489 | 0.30596 | 0.11895 | 1.18383 | 1.66947 | 0.12906 | 1.16658 1. 26775
Eda 2.17015 | 1.29165 | 0.56878 | 1.17008 | 0.93663 | 1.32307 | 0.38554 | 0.30231 | 2.07934 | 2.51718 1. 59660
E42 3.27431 | 1.92248 | 0.16756 | 1.21511 | 1.57284 | 1.05205 | 1.29870 | 0.60524 | 2.10007 | 3.73967 1. 82442
S1 0.15447 | 0.60404 | 0.07680 | 0.12682 | 0.06929 0.02460 | 0.06481 | 0.04070 0. 25110
S2 0.14696 | 0.14164 | 0.01247 | 0.11044 | 0.06148 | 4.85065 | 0.03123 | 0.03404 | 0.04556 0.00129 | 0.09182
Ss3 0.11014 | 0.03182 | 0.03532 | 0.06714 | 0.04878 | 0.01136 | 0.00304 | 0.01726 | 0.00055 | 0.00456 | 0.00258 | 0.01381
84 0.02452 | 0.05643 | 0.00000 | 0.00297 | 0.00779 0.00000 | 0.05920
Si%2 0.00288 | 0.01182 0.00061 | 0.00804 0.00085 | 0.00062

' S7s 0.01517 | 0.01543 | 1.35745 | 1.26039 | 0.03855 | 0.01024 | 0.00000 | 0.04231 | 0.02675 | 0.00745 | 0.06276 | 0.07502
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Year 1968

Quarter
BENJ 1 I I v
N2 0.16427 | 0.33383 | 0.16139
N’s 0.11479 | 0.04197 | 0.05461 | 0.06924
N’y 0. 00000 0. 00000
N1 3.91971 | 3.51309
Nz 0.15021 | 0.10307
N3 0.12398 | 0.20169 | 0.19842 | 0.15951
Ny 0.00724 0. 00000
Ei1 1.08223 | 0.26441 | 2.06576 | 1.56926
Eiz 0.42343 | 0.39303 | 2.85780 | 1.25801
E2-1 0.92615 | 1.76130 | 1.45825 | 0.96094
E2-2 1.08558 | 1.18827 | 1.47185
E2-3 0. 89545 0.12241
Es-1 1.24056 | 1.34615 | 0.43775
Es-2 2.05469 | 1.65146 | 1.37742 | 1.19142
Es-3 2.09239 0. 86207
E4a 2.34119 | 2.37077 1. 29682
Es2 3.20397 | 0.71735 | 0.08334 | 0.18110
S1 0.07715 0.15743 | 0.20452
Sz 0.38173 | 0.04087 | 0.01357 | 0.06823
Ss 0.03156 | 0.00961 | 0.01682 | 0.08505
S% 0.33686 | 0.25457 | 0.01581
S72 0.00490 | 0.00109
S7’3 0.00000 | 0.02559 | 0.05622 | 0.10488
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