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Abstract

Key catch-per-unit-effort (CPUE) indices used in Soviet krill fishery statistics, as well
as the main sources of data and primary data for their calculations, were examined.
The main CPUE indices were catch per vessel-days fished (CVDEF), catch per extended
vessel-days fished (CEVDF) and catch per hour of trawling (CHT). A relatively high
correlation between mean monthly values of CVDF and CEVDF, and CVDF and CHT
was observed. However, the correlation between daily mean values was quite low as a
result of significant fluctuations in haul duration due to the different fishing strategies
used when targeting krill intended for different end products, i.e. human consumption,
krill meal and frozen krill. Daily mean CVDF and CHT calculated for specific strategies
were well correlated. Depending on the fishing strategy used, the number of hauls per
day ranged from 1 to 15. The duration of hauls ranged from 0.1 to 16 hours. When a final
product of higher quality was required, haul durations were shorter and, accordingly, the
number of hauls per day was higher. The correlation between catch and tow time was
considered to be an indicator of homogeneity in krill distribution. The utility of CPUE for
direct evaluation of relative changes in quantitative parameters of krill distribution inside
fishing grounds is assessed.

Résumé

Les indices clés de capture par unité d’effort (CPUE) utilisés dans les statistiques de
la pécherie soviétique de krill sont examinés, de méme que les principales sources de
données et les données primaires ayant servi a les calculer. Les principaux indices de
CPUE sont la capture par jours de péche/navire (CVDEF), la capture par jours passés
dans la zone de péche/navire (CEVDF) et la capture par heure de chalutage (CHT). Une
corrélation relativement forte est observée entre les valeurs mensuelles moyennes de la
CVDF et de la CEVDE, et entre celles de la CVDF et de la CHT. Cependant, la corrélation
entre les valeurs journaliéres moyennes était assez faible du fait de la forte fluctuation de
la durée des chalutages qui dépendait des stratégies de péche suivies selon le produit final
attendu, c-a-d., consommation par '’homme, farine de krill et krill congelé. La CVDF et
la CHT journalieres moyennes calculées pour des stratégies spécifiques présentent une
bonne corrélation. Selon la stratégie de péche suivie, le nombre de chalutages par jour
variait de 1 a 15. La durée des chalutages variait de 0,1 heure a 16 heures. Lorsque la
qualité du produit final devait étre supérieure, la durée des chalutages était plus courte
et, en conséquence, le nombre de chalutages par jour était plus élevé. La corrélation entre
la capture et la durée du chalutage est considérée comme un indicateur de I’homogénéité
de la répartition du krill. L'utilité de la CPUE pour l'évaluation directe des changements
relatifs des parametres quantitatifs de répartition du krill sur les lieux de péche est
évaluée.
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Pesrome

PaccMoTpeHBl OCHOBHBIE IIOKa3arTeiau BbUIOBa Ha mnpombicioBoe ycwine (CPUE),
HCIOJB30BABIINECS B COBETCKOI CTATUCTHKE 11O MPOMBICITY KPHUJIs, a TAKIKE UX OCHOBHBIE
WCTOYHMKH U TIEPBUYHBIEC JaHHbIC U UX pacueToB. OcHOBHBIMHU nokazatensiMu CPUE
ObuTH BBUTOB Ha cymo-cyTku josa (BCJI), BeutoB Ha cymo-cyTku mpombicia (BCIID) u
yioB Ha 4ac Tpanenust (YU). CymiectBoBasia JOBOJIBHO BBICOKAsI KOPPEISILHS MEXKIY
cpennemecsiunbiMu BenimunHamu BCJI u BCII, a taxoke BCJI u YU. Onnako, Koppessiuust
MEXIYy CPEOHECYTOUHBIMM BEIMYMHAMH Oblla JIOBOJIBHO HM3KOW, BCIIEACTBHE
3HAUUTENBHBIX (DIIOKTYaIMi B IPOIOIKUTEILHOCTH TPAJICHUH, BBI3BAHHBIX PA3INUUSIMU
B CTparerud pbIOOJOBCTBA, KOTOPOE MOIVIO OBITh HAIEJICHO Ha IOJY4YEHHE KpHIIS
JUIl TPOM3BOACTBA IMHUIIEBBIX MPOAYKTOB, KPUIEBOM MYKH MM MOPOXKEHOIO KPHIIS.
Cpemnecyrounsie BenmuanHbl BCJI m YU, paccunTaHHbIe M KOHKPETHOH CTpaTeTHH,
XOpOIIO KOPPEIHPOBAIHM JApYyr ¢ ApyroM. B 3aBucHMOCTH OT BBIOpaHHOH cTpareruu
MPOMBICIIA, YUCIIO TPAJICHUH B CyTKH Kojiebargock ot 1 mo 15. IIpomomkuTebHOCTh
Tpanenui konedanacek ot 0.1 no 16 wacos. Koryia TpeboBasicst KOHEUHBIH MPOIYKT Oojiee
BBICOKOTO KadecTBa, TPAJICHUS ObUIM KOpOYE M, COOTBETCTBEHHO, YHCIO TpPaJICHUH
B CyTKH ObuTo BbIme. Koppemsmus Mexay yI0OBOM M €ro IpOJOJKHTEIBHOCTHIO
paccMaTpuBajiach B KadecTBE ITOKa3aTeNs OJHOPOIHOCTH B paclpeesieHHH KpHJIs.
OnenuBaercs npuMeHuMocTs CPUE nist npsiMoi OLEHKM OTHOCUTENBHBIX U3MEHEHHH B
KOJIMYECTBEHHBIX MapaMeTpax paclpeaereHust KUl BHYTPH IPOMBICIOBBIX YUaCTKOB.

Resumen

Se analizaron los indices principales de captura por unidad de esfuerzo (CPUE) utilizados
en las estadisticas de la pesca de kril de la Unién Soviética, asi como las fuentes principales
de datos y los datos primarios utilizados en sus calculos. Los principales indices de CPUE
fueron: captura por dias de pesca por barco (CVDEF), captura por dias de pesca extendidos
por barco (CEVDEF) y captura por hora de arrastre (CHT). Se observé una correlacion
relativamente alta entre el promedio mensual de CVDF y CEVDE, y entre CVDF y CHT.
No obstante, la correlacién entre los valores promedios diarios fue muy baja debido
a las grandes variaciones en la duraciéon de los lances por las distintas estrategias de
pesca utilizadas de acuerdo al producto deseado, es decir, para consumo humano, como
harina de kril, o kril congelado. El promedio diario de CVDF y de CHT calculados para
estrategias de pesca especificas guardaron una buena correlacién. Dependiendo de la
estrategia de pesca utilizada, el nimero de lances por dia vari6 entre 1y 15. La duracion
de los lances vari6 entre 0,1 y 16 horas. Cuando se requirié un producto de mejor calidad,
los lances fueron més cortos y, por consiguiente, el nimero de lances diarios fue mayor. Se
consider6 que la correlacién entre la captura y el tiempo de arrastre revela homogeneidad
en la distribucién de kril. Se examina la utilidad del CPUE en la evaluacién directa del
cambio relativo en los parametros cuantitativos de la distribucion de kril en los caladeros
de pesca.

Keywords: Antarctic krill, catch per unit effort (CPUE), Soviet krill fishery, vessel-days fished,
extended vessel-days fished, krill fishery strategy, changes in krill abundance, CCAMLR

Introduction

Commercial fishery data, and catch-per-unit-
effort (CPUE) indices in particular, represent
comprehensive and long-term datasets which
could be very useful for analyses of relative
changes in krill abundance. However the high
variability of CPUE indices, which are influenced
by many factors, means that they may not always
be appropriate for that purpose (Siegel et al., 1998).
In addition to the evaluation of fluctuations in
krill abundance, CPUE indices are very useful for
forecasting trends in the fishery and tuning of krill
stock assessment models (Hilborn and Walters,
1992). Various CPUEs used in the krill fishery have
been considered in a number of papers (Endo and
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Ichii, 1989; Miller, 1989; Sushin and Myskov, 1992;
Fedoulov et al., 1996; Siegel et al., 1998; Sushin,
1998; Kawaguchi et al., 1997; Litvinov et al., 2002),
but their utility still remains open to question
(SC-CAMLR, 2002). Furthermore, quantitative
parameters of indices such as haul duration and
number of hauls per day in relation to differ-
ent fishing strategies have never been described
in detail. The main objective of this paper is to
describe various CPUE indices used in the Soviet
krill fishery from 1977 to 1991 and to determine
the correlation between these indices, as recom-
mended by CCAMLR (SC-CAMLR, 2002), as well
as their utility for the evaluation of relative changes
in krill abundance.



Materials and methods

Two sources were used: the Atlas of Fisheries in
the Southwestern Atlantic (Anon., 1978-1992) and
the AtlantNIRO computerised database containing
haul-by-haul data from 1986 to 1991, so-called ‘RIF’
statistics.

Atlas of Fisheries in the Southwestern Atlantic

The Atlas of Fisheries in the Southwestern Atlantic
(Anon., 1978-1992) contains data from 1977 to 1991
by a fishery operator (Regional Fishery Association
- RFA), by vessel type and subarea, mean monthly
catch per vessel-days fished (CVDFs) and per
extended vessel-days fished (CEVDFs) (for expla-
nation of these parameters see ‘Results’), quantity
of frozen krill, mean monthly catch per hour (only
for Sevryba RFA), depth of trawling and species
composition of catches. The Atlas is considered
to be the most reliable and the longest time series
of data on the Soviet krill fishery (Fedoulov et al.,
1996; Litvinov et al., 2003).

RIF Statistics

The RIF statistics contain haul-by-haul data
from 1986 to 1991. These data are not as complete as
in the Atlas; however, they are much more detailed
and include vessel call sign, vessel name, vessel
type, gear, time, date, catch per haul, haul duration,
coordinates and catch composition. Compared to
the Atlas, the RIF statistics contain from 2 to 78%
of data for various years and 34.2% of data for the
entire period from 1986 to 1991. In total, the RIF
statistics contain data on 28 324 trawls.

Both sources contain data necessary for the
calculation of CPUE, i.e. catch per haul and haul
duration, that would allow many different types of
CPUE to be derived, such as CVDF and catch per
hour and per minute, mean weekly and monthly
catch etc., as well as krill density parameters (e.g.
g/m? and g/m? etc.). In practice, the most com-
monly used indices in the Soviet krill fishery were
CVDF and catch per hour of trawling (CHT), which
are discussed below.

In order to calculate correlation coefficients
(CCs) between between catch per haul (tonnes)
and tow time (hours) the primary data were
grouped by subarea, period, standard vessel type,
selected year, selected month, areas of krill fleet
concentration and fishing strategy; a description of
these groups is given in the footnotes to Table 2.

The term ‘biomass’ is widely used in the litera-
ture. It should be noted that in this paper the term
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refers to the quantity of krill on fishing grounds, as
described in Sushin (1998), or within fishing areas,
as described in Kasatkina and Ivanova (2003).

Results
The Atlas Dataset

The main unit of fishing effort used in Soviet
fishery statistics was vessel-days fished (Litvinov
et al., 2003). Accordingly, CVDF was very widely
used, and most CPUE data were presented in this
form. An index of catch per vessel-days fished plus
days with no actual catch due to stormy weather or
absence of suitable krill aggregations (CEVDF) was
also used. This index was introduced for the pur-
pose of forecasting trends in the fishery in order to
evaluate the situation on fishing grounds, namely
the presence of krill aggregations and suitable
weather conditions. In reality, extended vessel-days
fished would include days spent waiting for fuel or
for catch transhipment and time lost due to other
operational reasons, so it was quite difficult to use
it for fishery forecasting. The number of extended
vessel-days fished and CEVDF can be equal to or
higher than vessel-days fished and CVDEF; the CC
between CEVDF and CVDF is 0.896086.

Mean monthly CEVDF ranged from 10 to
150 tonnes, but typically from 40 to 100 tonnes
(81.8% of the total mean monthly CEVDEF); CVDF
ranged from 10 to 170 tonnes, but typically from
50 to 110 tonnes (82.7% of the total mean monthly
CVDF) (Figure 1). Mean monthly CHT ranged
from 2 to 13 tonnes, but in most cases from 5 to
10 tonnes (80% of the total mean monthly CHT)
(Figure 2). The CC between the mean monthly
values of CVDF and CHT was relatively high,
at 0.768586.

Total mean monthly fishing effort and mean
monthly CPUE can be used effectively for analyses
of krill fishery distribution and CPUE variability in
relation to environmental factors on a global scale
(Fedoulov et al., 1996; Litvinov et al., 2003), but
since the values were averaged by month, the Atlas
is of limited use.

The RIF statistics dataset
Description of CPUE data

According to the RIF statistics, catches per haul
from 1986 to 1991 ranged from 0.2 to 104 tonnes,
but in most cases from 10 to 40 tonnes (Figure 3).
Haul duration ranged from 0.1 to 16 hours, but in
most cases from 3 to 8 hours (Figure 4). The dura-
tion of hauls depended on the number of hauls per
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Figure 1:  Catches per vessel-days fished (CVDF) in the Soviet krill fishery from 1977 to 1991
(Anon., 1978-1992, mean monthly values).
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Figure 2: Catches per hour in the Soviet krill fishery from 1977 to 1992 (Anon., 1978-1992, mean
monthly values).
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Figure 3:  Catches per haul in the Soviet krill fishery from 1986 to 1991 (RIF statistics, haul-by-haul data).
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Figure4:  Duration of hauls in the Soviet krill fishery from 1986 to 1991 (96 937.1 hours in total, RIF
statistics).
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Figure 5:

day which ranged from 1 to 15, in most cases from
2 to 4 (Figure 5), due to the fact that the Soviet krill
fishery was generally aiming to maximise the quan-
tity rather than the quality of krill caught. When the
duration of a haul was long and the catch exceeded
10 tonnes, more than 80% of the krill were dam-
aged and losses of the raw krill material could be
20% or more (Anon., 2001). Another, much smaller,
peak in Figure 5 is associated with 8-12 hauls per
day. This peak is associated with a relatively small
number of vessels designed to process krill for hu-
man consumption; for these vessels, catches per
haul were less than 10 tonnes and the hauls were
relatively short. Since this type of product is a small
proportion of the overall production, it is difficult
to trace the peaks associated with short hauls and
low catches in Figures 3 and 4. At the same time, it
is to be borne in mind when grouping primary data
for further processing, that these two strategies uti-
lised different tow time.

During the period from 1986 to 1991, 50 to 60
large-capacity trawlers of different types fished for
krill. A list and description of the vessel types is
given in Table 2 of Litvinov et al. (2003), and vessel
characteristics by CPUE are described in Litvinov et
al. (2002). Based on their krill processing methods,
the vessels can be divided into three groups:

(i)  Vessels producing mainly canned krill, krill
meat and krill oil for human consump-
tion, as well as some krill meal. These were
mostly specialised BATKRR (RKTS), and
several modified BATM and BMRT ves-
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Number of hauls per day in the Soviet krill fishery from 1986 to 1991 (RIF statistics).

sels. These vessels varied significantly in
their fishing capacity. There were significant
differences in krill processing capacity and
tow time between the vessels designed to
process krill for human consumption and
other vessels. The tow time could not be
longer than 1-1.5 hours when final products
were destined for human consumption with-
out damaging raw krill; vessels processing
krill for other types of product aimed only at
maximising catches.

(i)  Vessels producing mainly krill meal and
a small quantity of frozen krill (modified
BMRT type — BMMT).

(iii) Vessels producing mainly frozen unpro-
cessed krill and some krill meal (PPR,
BMRTA, BATSP, BATM, RTMS, RTMA and
BMRT of various types).

Based on their krill processing capacity, the
vessels can also be divided into the following
groups:

(i)  up to 100-150 tonnes of raw krill per day:
BATKRR, PPR, BMRTA, BATM;

(i) up to 70-100 tonnes of raw krill per day:
BMRTIB, RTMS, BMMT;

(iii) up to 40-70 tonnes of raw krill per day:
BMRT, RTMA.



Table 1:

CPUE indices in the Soviet krill fishery, 1977-1992

Correlation between catch per vessel-days fished (CVDF) and catch per hour of

trawling (CHT), based on the RIF statistics. CC — correlation coefficient.

Correlation - CVDF/CHT CcC N CC N
Total Daily Mean Monthly
All vessels, all subareas, entire period 0.288514 8109 0.427214 253
All vessels, all subareas, entire period, 0.426797 6134 - -
separately for 2—4 hauls per day
All vessels, all subareas, entire period, 0.700456 734 - -
separately for 9-12 hauls per day
PPR/, all subareas, entire period 0.264715 2674 0.871687 42
Subarea 48.1, all vessels, entire period 0.287009 1103 0.449296 46
Subarea 48.1, PPR, entire period 0.260134 443 0.871284 10
Subarea 48.2, all vessels, entire period 0.28757 2737 0.531212 81
Subarea 48.2, PPR, entire period 0.265175 1108 0.895931 16
Subarea 48.3, all vessels, entire period 0.289145 4269 0.436638 126
Subarea 48.3, PPR, entire period 0.264715 1123 0.883425 16

! See Table 2 in Litvinov et al., 2003

The main indices used in the fishery forecast-
ing based on historical data are CVDF and CHT.
Therefore, evaluation of the correlation between
them is very important. Table 1 shows that daily
index totals are poorly correlated for all vessels
and subareas: CCs ranged from 0.26 to 0.29. When
the calculations are performed separately for the
vessels that used different fishing strategies, CCs
are much higher for hauls targeting krill for hu-
man consumption (0.700456) and are somewhat
higher for other hauls (0.426797), demonstrating
a fairly high correlation between CVDF and CHT.
It can be assumed that the correlation between
CVDF and CHT is also relatively high in the case
of Japanese krill vessels, which normally use the
former strategy (Butterworth, 1988b).

CPUE values as indicators of
homogeneity in krill distribution

With regard to using CPUE for the evaluation
of fluctuations in krill biomass, CPUEs of vessels
processing krill for human consumption correlate
with targeted hauls (i.e. acoustics-guided hauls as
used in the CCAMLR-2000 Krill Synoptic Survey
(Trathan et al., 2001). The CPUEs of the vessels
processing krill for other purposes correlate with
random hauls (i.e. in terms of location and time).
In the latter case, the longer the haul duration, the
more closely the CPUE reflects the krill biomass in
a fishable aggregation. In fact, such hauls could not
be considered as absolutely random, as the vessel
would have conducted a preliminary search along
the planned haul trajectory using an echo sounder.

The main sources of uncertainty in modelling
krill distribution and using fishery statistics for
the evaluation of krill biomass are inconsistencies

between haul duration, size and density of krill
swarms and CPUE values (Butterworth, 1988a;
Dolzhenkov et al., 1988; Mangel, 1988). Therefore, a
detailed analysis of the correlation between CPUEs
and tow time was carried out. Generally speak-
ing, when krill is distributed in the water column
absolutely homogeneously, there will be a linear
relationship between the CPUE values and tow
time. In the simplest case, it will be the relationship
between catch per haul and haul duration, where
the CC between these values will be 1.0. In other
words, the closer the CC value is to 1.0, the more
homogeneous the krill distribution and the more
reason there is to use the CPUE values for the eval-
uation of krill abundance and biomass.

The CCs calculated for the data grouped on a
haul-by-haul, daily, 10-day and monthly basis are
presented in Table 2.

Conclusions

Analysis of the CCs given in Table 2 shows
that:

(i) for all the values calculated, the correlation
for haul-by-haul and total daily, 10-day and
monthly values was higher than for the mean
values; this corresponds to Butterworth’s
(1988a) conclusion that: ‘... total/total ratio
indices are preferred because they are more
precise than the corresponding “average
individual ratios” indices...”;

(ii)  the correlation for haul-by-haul data was
generally low, but increased steadily when
a single subarea was considered in a single
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year (0.587074), in a single month (0.695817)
and in a single area of krill fleet concentra-
tion (0.715288);

(iii)  the correlation for daily data was even lower
than for haul-by-haul data, however the CC
was relatively high for a single subarea in a
single year and a single month (0.601568);

(iv) the correlation for total 10-day data was
relatively high for all groups of data
(0.715697-0.911598);

(v)  the CCs for total monthly values, partic-
ularly for PPR vessels, were the highest
(0.820892-0.957012);

(vi) for PPR vessels, the CCs calculated for haul-
by-haul and daily data were even lower
than for all vessel types, but the CCs for total
10-day and monthly data were the highest;

(vii) further splitting of data was not possible due
to the low number of values considered (e.g.
Subarea 48.3, all vessels, June 1988, western
patch, separately for 9-12 hauls per day:
N =4).

It can therefore be concluded that the total
monthly and total 10-day CCs, calculated as
described above, show stable and high correla-
tions between catches per haul and tow time.
Monthly and 10-day CPUEs adequately reflect
the state of krill biomass in fishing areas and can
be used without further modification to monitor
10-day, monthly and longer-term fluctuations in
krill biomass. It is, of course, necessary to use com-
parable data for a standard vessel type or to apply
appropriate conversion factors.

It should be noted that for short hauls target-
ing single swarms of krill, CHT characterises the
density of single krill swarms, but for long hauls
it reflects the relative abundance of krill over the
whole of the fishing ground. An analysis of mean
monthly values of CVDF and CHT shows that the
correlation between them is relatively low for all
vessels (0.43-0.53) and is very high (0.87-0.88) for
the PPR-type vessels.

Thus, it may be concluded that for the purpose
of forecasting trends in the krill fishery, it is pos-
sible to use total daily CPUEs for the vessels tar-
geting krill for human consumption and mean
monthly values for the other vessels, but consid-
ered separately by vessel type.
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As shown above, the degree of uncertainty in
krill fishery statistics can be decreased significantly
if the data are grouped according to various param-
eters. This would facilitate the use of such data for
many purposes, including the evaluation of rela-
tive changes in krill biomass. Statistics containing
more primary data (e.g. vessel type, haul duration,
number of hauls per day, gear type, catch compo-
sition, end product, coordinates etc.) can be used
to carry out more detailed analyses of recurrent
patterns in CPUE indices and, therefore, to obtain
more reliable estimates of krill abundance. This is
also applicable to non-krill fisheries. The results
and conclusions of the present paper are based on
analyses of very detailed statistics on the Soviet krill
fishery, the largest krill fishery in history, in which
fishing effort reached 1 000 vessel-days fished per
month, with more than 30 vessels fishing for krill
at the same time (Litvinov et al., 2003). However
it is clear that even this enormous dataset is not al-
ways sufficient for all the necessary calculations to
be carried out.

It is widely recognised that there are grounds to
believe that the krill fishery could expand greatly
in the near future (Nicol and Foster, 2003). It is
therefore very important to collect detailed statis-
tical data on the krill fishery in order to be able to
evaluate fluctuations in krill biomass caused by
environmental factors or fishery pressure. The RIF
statistics are a good example of such a database.
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Liste des tableaux
Corrélation entre la capture par jours de péche/navire (CVDEF) et la capture par heure de chalutage

(CHT), basée sur les statistiques RIF. CC — coefficient de corrélation.

Coefficients de corrélation (CC) entre la capture par trait (tonnes) et la durée de chalutage (heures)
calculés pour les données par trait, journalieres totales, journaliéres moyennes, totales par périodes de
10 jours, moyennes par périodes de 10 jours, mensuelles totales et mensuelles moyennes.

Liste des figures
Captures par jours de péche/navire (CVDF) dans la pécherie soviétique de krill de 1977 a 1991 (Anon.,

1978-1992, valeurs mensuelles moyennes).

Captures par heure dans la pécherie soviétique de krill de 1977 a 1992 (Anon., 1978-1992, valeurs
mensuelles moyennes).

Captures par trait dans la pécherie soviétique de krill de 1986 a 1991 (statistiques RIF, données par
trait).

Durée des chalutages dans la pécherie soviétique de krill de 1986 a 1991 (96 937,1 heures au total,
statistiques RIF).

Nombre de traits par jour dans la pécherie soviétique de krill de 1986 a 1991 (statistiques RIF).

Crrcok Ta0IuIg
Koppemsiius Mexay moka3zaTesiMi BbUTOBa Ha cyno-cyTku jioBa (BCJI) u ynoBa Ha gac Tpanenus (YU)

Ha ocHOBE JaHHBIX cTaTHCTUKU PU®. CC — ko3P PHIHEHT KOPPETSAIHN.

Koaddummentsr koppemnsiwm (CC) MexTy BIJIOBOM 3a TpaJeHUE (TOHHBI) H €T0 MPOIODKUTEIEHOCTHIO
(9acsl), pacCUUTAHHBIE TS JAaHHBIX [0 OT/IETEHBIM TPAJICHUSIM, CyMMapHBIX CyTOYHBIX, CPEIHECY TOUHBIX,
CYMMapHBIX JEKaJHBIX, CPEAHECKAIHBIX, CYMMaPHBIX MECSYHBIX U CPEAHEMECIYHBIX JAHHBIX.

CIMCOK PHCYHKOB
IToxazarenn BbUTOBa Ha cymo-cyTku joBa (BCJI) mms coBerckoro mpombicia Kpuist B 1977-1991

(Anon., 1978-1992, cpenHeMecsIHbIC 3HAYCHIS).

VIoBBI Ha Yac TpajieHWsS UIS COBETCKOTO IMpombicia kpuist B 1977-1992 rr. (Anon., 1978-1992,
CpeHEeMeCsYHbIe 3HAUCHUS).

VYIIOBBI Ha TpaJieHHUEe TSI COBETCKOTO MpoMbIcia Kpuiis B 1986—-1991 rr. (cratuctuka PU®D, nanHbie 0
OTIETBHBIM TPAJICHUSIM).

[IpomomKUTENEHOCTD TPaCHUH TIPH COBETCKOM Tpombicie Kpuisd B 1986—-1991 rr. (96 937.1 wac. B
cymme, craructuka PU®).

Uwceno TpaneHuit B CyTKH IPU COBETCKOM IpombIciie Kpuisd B 19861991 T (cratuctuka PUD).

Lista de las tablas

Correlacion entre la captura por dias de pesca por barco (CVDEF) y la captura por hora de arrastre (CHT),
derivados de las estadisticas RIF. CC — coeficiente de correlacién.

Coeficientes de correlacion entre la captura por lance (toneladas) y el tiempo de arrastre (horas),
calculados para los datos de lance por lance, total diario, promedio diario, total de 10 dias, promedio de
10 dias, total mensual, y promedio mensual.
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CPUE indices in the Soviet krill fishery, 1977-1992

Lista de las figuras

Capturas por dias de pesca por barco (CVDF) en la pesqueria soviética de kril desde 1977 hasta 1991
(Anon., 1978-1992, valores del promedio mensual).

Capturas por hora en la pesqueria soviética de kril desde 1977 hasta 1992 (Anon., 1978-1992, valores del
promedio mensual).

Capturas por lance en la pesqueria soviética de kril desde 1986 hasta 1991 (estadisticas RIF, datos de
lance por lance).

Duracién de los lances en la pesqueria soviética de kril desde 1986 hasta 1991 (96 937,1 horas en total,
estadisticas RIF).

Numero de lances por dia en la pesqueria soviética de kril desde 1986 hasta 1991 (estadisticas RIF).
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