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Differences of major fish species abundance estimatesin the epipelagic layer of the

Russian Far Eastern seasbased on data of daytime and nighttime trawlings

ABSTRACT

The methods of TINRO-center abundance estimates for Pecific sdmon, Pacific saury
and juveniles of Atka mackerd and aabesque greenling both daytime and nighttime
trawlings are used. No fishing power correction factors are used in order to bring daytime and
nighttime trawlings data into the common daaset. In the study presented, based on the
origind data collected by TINRO-center during complex epipdagic surveys in Okhotsk,
Bering and Jagpan Seas and adjacent Pecific waters in 1991-2002, the CPUEs of above-
mentioned species are andyzed for daytime and nighttime tranvlings During the comparison
of nighttime and daytime trawlings results it was found, that for the most species sudied the
presence in daytime trawlings catches was more frequent compared with nighttime catches.
Also for the most surveys studied, between nighttime and daytime trawlings the daidicdly
ggnificant differences in relaive abundance estimates were observed. For dl the species
studied the CPUES decreased in nighttime trawlings compared with daytime. Only immature
chinook sdmon was an exception dnce no datigicdly sgnificant differences were observed
for this species. Mog likdy, tha the nighttime migration of the investigated species closer to
the surface results in their grester avoidance of trawl. To obtain correct abundance estimates
and get a picture of CPUEs gpatid didribution we need to account for did differences in
catches of investigated species.

INTRODUCTION

According to the TINRO-center methods of abundance estimates for Pecific salmon,
Pecific saury and juveniles of Atka mackerd and arabesque greenling both daytime and
nighttime trawlings are used. No fishing power correction factors are used in order to bring
daytime and nighttime trawlings data into the common dataset. It is consdered that the
daytime has no influence on the amount of catch per unit effort for these gpecies. Therefore
no differences in abundance estimates are expected. In cases if we do have differences this is
due to the random error. TINRO-center's methods of complex epipelagic surveys are based
on trawlings which are conducted round-the-clock. Such a round-the-clock trawlings enable
us to conduct surveys in a shorter time periods. On the other hand in order to incorporate
TINRO-Center's surveys data into the sngle datasst with the data from other scientific
indtitutions we have to take a round-the-clock manner of trawlings into account. Also in order

to edtimate species abundance correctly we have to account for did changes the leve of



catches. The purpose of this sudy was to compare CPUE vaues for daytime and nighttime
trawlings based on the origind data collected at TINRO-center complex epipelagic surveys.

MATERIALSAND METHODS

The origind data collected by RV "TINRO", "Professor Kaganovsky", "Professor
Kizevetter", "Professor Levanidov” and "Professor Soldatov” during complex epipeagic
aurveys in Okhotsk, Bering and Japan Seas and adjacent Pacific waters in 1991-2002, the
CPUEs of above-mentioned species are andyzed for daytime and nighttime trawlings. All of
the epipelagic surveys, which contained a least one catch of investigated pecies and its Sze-
age groups (juveniles, immature, mature), were conddered. The particular emphess was
given to data on Pacific sdmon. It is wdl known (Birman, 1985; Shuntov et a., 1993g
Shuntov et d., 1993b; Ogura, 1994) that Pecific sdmon dwel mostly in the upper 30-50
meters layer, which is effectively fished by the trawls used by TINRO- center.

The travling surveys of upper epipdagic layer in the spring, summer, fal and winter
period were conducted using the standard midwater rope trawls (trawl types. PT/TM 80/396,
PT/TM 108/528 and PT/TM 119/450). In order to achieve the required parameters of research
vessel trawling sysem the trawling course was adjusted according to westher and
hydrologica conditions. Usudly the trawl was towed for one hour.

The andyss was performed for juvenile Pacific sdmon (pink sdmon — Oncorhynchus
gorbuscha, chum samon — O. keta, sockeye sdmon — O. nerka, coho sdmon — O. kisutch,
masu sdmon — O. masou), mature pink samon, immature chinook sdmon - O. tschawytscha
(fork length — 43.5-93.0 cm) and mature coho sAmon (47.5-77.5 cm). Mogt of the n.O+
Pacific sdmon from the investigated trawlings were shorter than 30 cm (pink sdmon - 9.9-
28.9 cm, chum sdmon - 7.7-29.4 cm, sockeye sdmon - 15.6-29.8 cm, coho sdmon - 13.8-
33.2 cm, masu sdmon - 16.1-33.0 cm). The juvenile arabesque greenling (Pleurogrammus
azonus) had fork length of 97-22.0 cm and juvenile Atka mackerel (P. monopterygius) - 4.0-
215 cm. All of the epipdagic surveys, which contained a least one catch of investigated
gpecies and its Sze-age groups (juveniles, immature, mature), were considered. The separate
datasets were formed for particular survey’s working area (Okhotsk, Bering and Japan Sess,
Pacific Ocean).

In order to classfy trawlings in two groups (daytime and nighttime trawlings) the
NOAA Sunset/Sunrise Cdculator provided at Nationd Oceanographic and Atmospheric
Adminigration  webste  (www.grb.ncaagov/highligntysunrisg/sunrisehtml)  was used.
Survey periods, number of trawlings and magor technica characteristics of trawlings are
provided at Table 1. Only trawlings with the following technica characteristics were sdected



for andyss trawling velocity is more or equa 4 knots; length of warps is more or equa 350
m. In addition to these requirements one of the following selection criteria was used:

1) headrope depth during the trawling is less or equa 25 m depth at trawling location
is more or equa 500 m; segregation of trawlings into the daytime and nighttime trawlings
was done with the help NOAA Cdculator.

2) headrope depth during the trawling is less or equa 25 m, depth at tranling location
is more or equa 500 m; trawlings that contained mesopelagic fish species were consdered
nighttime trawlings and dl others - daytime trawlings

3) headrope depth during the trawling is equa 25 m (headrope was located directly at
the surface), depth at trawling location is more or equa 500 m; segregation of trawlings into
the daytime and nighttime trawlings was done with the hdlp NOAA Caculator.

3) headrope depth during the trawling is less or equad 25 m, no redtrictions on depth at
traving location are imposed;, segregation of trawlings into the daytime and nighttime
trawlings was done with the help NOAA Calculator.

4) headrope depth during the trawling is equal 0 m (headrope was located directly a
the surface), no redrictions on depth at trawling location are imposed; segregation of
trawlings into the daytime and nighttime trawlings was done with the hdlp NOAA Cdculator.

The prdiminay dudy has shown that amost dl of the trawlings, which were
classfied as a daytime tranvlings with the hdp NOAA Cdculator, did not contan any
mesopelagic fish gpecies (Table 1). This gpesks in favor that our classfication of tramlings
(daytime and nighttime) was correct.

No ddidicaly ggnificant differences between the mgor technica characteridics of
trawlings (velocity, length of warps, horizontal and vertica soread of trawl). For each dation
the abundance and the biomass of dl the nekton representatives per specified unit of area
(individudskn? and kg/kn?) was cal culated using the following formula

n(m)

N(B) ? ,
1.852?2v?t?0.001? a? k

where N is abundance of particular species (individuaskn?),
B is hiomass (kg/kn),
n isactua number of particular species caught (individuas),
m isweight of particular speciesin the catch (kgs),
1.852 - number of kilometersin one nautical mile,
v isagpeed of trawl towing (knots),
t isduraion of the trawling (hrs),



a isahorizontal spread of the trawl (m),
k isafishing efficiency coefficient

For the mature sdmon and immature species with body length exceeding 30 cm, k
was s&t a 0.3, for the saimon shorter than 30 cm k was set to be 0.4, for the Pacific saury -
0.1 and the juveniles of Atkamackerel and arabesque greenling - 0.2.

The average vaues of relative abundance were caculated separately for daytime and
nighttime trawlings of particular survey’s working area (Okhotsk, Bering and Japan Sess,
Pacific Ocean). The ratios of these vaues (daytime CPUEShighttime CPUES) were estimated
as a fishing power correction factors for particular species. Smilar gpproach was employed
previoudy when cdculaing fishing power differences for various trawls (Wilderbuer et d.,
1998; von Szalay, Brown, 2001).

The Shapiro-Wilk W test showed that CPUES were not normaly didributed. Due to
this nonparametric Mann-Whitney U test was used to test the differences in daytime and

nightime CPUEs. Smilar datistical procedures were used previoudy in dudies on diurnd
vaiation in the samon catchesin drift gillnets (Eriksen, Marshadl, 1997).

RESULTSAND DISCUSSION

Summary data on relative abundance estimates are presented in Tables land 2. The
paticular emphass was given to results obtained for the first type of trawlings sdection
(travlings with headrope depth during the trawling less or equa 25 m, depth at traming
location is more or equal 500 mand segregetion of trawlings into the daytime and nighttime
trawlings was done with the hdp NOAA Cdculator). The results obtained for the other 3
types of trawlings sdection were quite Smilar and provide additiona support of our results.

During the comparison of nighttime and daytime trawlings results it was found, that
for the most species studied the presence in daytime trawlings caiches was more frequent
compared with nighttime caiches (Table 1, 2). Also for the most surveys studied, between
nightime and daytime trawlings the datidicdly dgnificant differences in  a@undance
esimates were observed (Table 3). For dl the species studied (.O+ pink samon, .0+ chum
sdmon, n.0+ sockeye sdmon, n.0+ coho sdmon and n.0+ masu sdmon, mature pink and
coho samon, Pacific saury and juveniles of Atka mackerd and arabesque greenling) the
CPUES decreased in nighttime trawlings compared with daytime (Table 1, 2). Only immature
chinook sdmon was an exception Snce no datidicaly dgnificant differences were observed
for this species (Table 3). In generd, for the mgority of the investigated surveys (each survey
consdsted of series of trawlings), the seady and datidticdly dgnificant decrease of CPUES
was observed a nighttime trawlings. Also a nighttime trawlings the investigated species



appeared in catches more rarely as compared with daytime (Table 2). Some species at severd
surveys were caught only during the daytime and did not appear in night caiches (Table 1).

The results, obtained from the trawlings dasdfication based on mesopdagic fish
species presence/absence (the 2nd type of trawlings sdection), dso have shown the decrease
of CPUEs a nighttime (Table 1, 2. This fact is well correlated with the abrupt decrease of
CPUEs of mesopdlagic fish species during daytime. The results, obtained from the 3¢ and 4"
types of trawlings sdection, have shown that decrease of Pecific sdmon and other
investigated species CPUEs a  nighttime was typicd shdf areas as wel (no redtrictions on
depth at trawling location were imposed during selection of trawlings).

We checked our assumption that the lesser nighttime CPUES vaues were observed for
al types of trawls used in surveys. This was done by sdecting trawlings that were conducted
by means of paticular travl type. In cases, when the quantity of trawlings was sufficient, the
ggnificant differences were observed. For the trawl PT/TM 108/528, which was used most
frequently, the differences were sgnificant for most species (Table 3): juvenile pink sdmon
(P=0.03), mature pink sdmon (P<0.005), n.0+ coho sdmon (P<0.005), mature coho sdmon
(P<0.005), n.0+ sockeye sdmon (P=0.02), juvenile arabesque greenling (P=0.03) and
juvenile Atka mackerd (P<0.005). Also, the examination of Figuresl and 2 of respective
CPUEs vdues for every survey show a clear decrease of CPUESs at nighttime for al types of
trawl.

Evidently, the decresse of CPUEs a nighttime is due to the diurnal vertica
migrations and behavior of investigated species. Mog likdy, that the nighttime migration of
the investigated species closer to the surface results in their greater avoidance of trawl. We
condder that during nighttime the maximum horizonta spread of trawl becomes more digtant
from the magor concentrations of fish. This results in smdler CPUEs. Such explanation
agrees quite well with the data from literature on diurnd verticd migraions of Pedific
sdmon. The decrease of CPUEs at nighttime can not be a result of species migration to the
deeper water layers. There were some observations of dgnificant depth of chinook samon
presence (Ogura, 1994; Radchenko, Glebov, 1998; Murphy, Heard, 2001). It has been
reported for Pecific sdmon species that the average depth of presence is lesser for the
nighttime period (Ogura, Ishida, 1992; Ishida et a., 1998; Wada, Ueno, 1999; Walker et al.,
2000; Walker et a., 2001; Friedland et d., 2001). On the other hand, no clear tendency for
chinook samon to migrate closer to the sea surface during the nighttime has been reported
(Ogura, 1994; Murphy, Heard, 2001).

During the epipdagic trawling a TINRO-center surveys the hydrodynamic plate,
which is mounted on the headrope, creates turbidity a the surface. This may frighten away
the investigated species. Also, the research vessd itsdf will frighten away mosdtly the fishes,
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which are located closer to the surface, as compared with the fishes, which are located
deeper.

The reaults we receved tedify for dgnificant diurnd variagtion in CPUEs of
investigated species. In the light of this we can conclude that there is necessity to introduce
species-pecific fishing power correction factors in order to bring daytime and nighttime
trawlings data into the common dataset. The fishing power correction factors which were
obtained as the rewlt of this sudy were determined as mean CPUES rdios
(CPUEgaytime/ CPUEnightime). The fishing power correction factors for dl investigated species
were more than 1, which reflects lesser CPUEs of Pecific sdmon, Pacific saury and juveniles
of Atka mackerd and arabesque greenling at nighttime at the al surveys, vessds, trawl types
and regions which we dudied. The fishing power correction factors for pink and chum
sdamon juveniles rather close - 1.3 and 1.7, repectivdy (Table 2). The fishing power
correction factors for n.0+ sockeye and coho samon were highest among salmon species -
14.6 and 5.8, respectively. Smilaly the mature coho sdmon had greater fishing power
correction factor (4.9) than mature pink sdmon (1.7). For masu sdmon the intermediate
vaues of fishing power correction factor - 2.5 were noted. The vadues of fishing power
correction factors for Pecific saury and juveniles of Atka mackerd and arabesque greenling
were higher (8.3-78.9), than those for Pecific sdmon. In order to utilize adequate fishing
power correction factors the further studies in this area are needed. To obtain correct
abundance estimates and get a picture of CPUEs spatid digtribution we need to account for
did differences in caches of investigated species. Otherwise, the there is danger of obtaining
incorrectly low estimates of species abundance due to the underestimated CPUES values at
nighttime tranvlings We condder the exduson of nighttime trawlings during abundance
cdculation highly undesrable. Such an agpproach may disort the overal picture of catches
gpatid didribution. On the other hand the round-the-clock manner of trawling enables to
estimate mesopelagic species abundance as well as overal pecies composdtion of epipdagic

community.
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Table 1.

rvey periods. number of trawlinas. maior technical characteristics of trawlinas and species abundance estimat:
. Time V, . 2 . 2. 2. 2
Spe Size-age Research Vessel Sea Type of of the | Beginning of survey End of survey N |kno| L VS | HS | DH D ind/hrpeso | % ind/km Yomeso ind/km” | ind/kn” find/kmi
cies| group trawl dav i 25-500 ms 25-0 0-0
day July 2, 1993 Auqust 14, 1993 431 5 | 264 45 45 2 2190 0 7 31 9 26 25 2
Pr. Soldatov Okh | 108/528 night July 2, 1993 August 14, 1993 21 ] 5 | 265 45 45 2 1894 3294 0 0 0 0 0 0
108/528 | day July 15,1992 August 12, 1992 23] 5 | 312 40 50 1 839 0 4 0 3 0 0 1
night July 14,1992 August 12, 1992 8 5 | 312 40 50 2 975 7241 0 0 0 0 0 0
Pr. Kaganovsky | Okh 80/396, |_day Auqust 14, 199¢ October 27. 1999 124 | 5 | 252 30 48 1 1950 0 63 2040 63 3523 1748 1883
108/528 | night August 13, 199¢ October 27,1999 | 30| 4 | 246 34 43 0 1743 853 67 863 64 721 681 785
80/396, | _day September 4, 2000 | November 10, 2000 | 15 ] 4 | 246 39 33 1 1496 0 87 3328 92 3426 2081 3819
108/528 | night October 7, 200C November 11, 2000 | 26 | 5 | 253 38 32 1 2085 7080 92 2337 91 1573 1599 2581
Pr. Kizevetter okh | 108/528 day July 31. 199€ Auqgust 23. 1996 241 5 | 344 42 51 6] 2301 0 4 1 4 1 122 131
night July 31, 199€ Auqust 23, 1996 11 ) 5 | 341 41 51 0 1931 3594 9 2 13 2 2 2
okh | 108/528 day July 11, 1991 Auqust 13, 1991 131 5 ] 291 40 49 3 925 0 8 5 7 4 3 4
night July 21,1991 August 13, 1991 4 5 1 285 40 49 0 925 13081 0 0 0 0 1 1
108/528 | _day March 12, 1992 April 5, 1992 16 ] 5 ] 330 39 51 18 | 5248 0 25 54 25 60 54
O Pac night March 11,1992 April 12,1992 231 5 1 306 40 50 6 5213 0 22 38 38 3
108/528 (_1@( November 10, 1994 | January 13, 1995 181 4 | 280 50 44 1 5044 0 67 525 59 786 437 506
Pr. Levanidov night | November 9, 1994 January 13, 1995 33] 4 | 282 50 45 0 4546 449 76 1046 73 652 997 1025
g 108/528 | _day | November 23, 1995 | December 28, 1995 | 6 | 4 | 350 | 45 | 50 0 2260 0 100 | 4365 | 100 | 3425 | 3273 | 4365
o night | November 22. 1995 | December 27, 1995 | 8 4 1 336 45 49 0 2825 672 100} 4186 | 100 | 3571 3044 3720
r o okn | 108/528 10 July 28,1096 | September 14,1996 |21 | 5 | 325 | 42 | 50 | 0 | 1024 0 10 2 8 1 1 1
b + night July 28, 199€ September 15, 1996 | 9 5 1 325 42 50 1 1272 2100 0 0 0 0 0 0
u 119/450 | day July 10, 1997 August 29, 1997 11 ) 5 | 323 40 46 5 1895 0 18 8 20 80 56 76
S night July 11, 1997 Auqgust 27, 1997 7 5 | 266 40 43 2 1391 12831 0 0 0 0 22 24
c pac | 108/528 day May 21, 1991 June 21, 1991 10) 5 | 335 50 47 19 | 5340 0 0 0 7 9 0
h night | February 21, 1991 June 20, 1991 501 5 | 328 50 47 4 5382 0 10 12 0 0 12 6
a 108/528 | day July 21, 19923 August 16, 1993 151 5 | 293 48 46 1 1846 0 13 62 10 46 40 42
night July 21, 19923 August 16, 1993 11) 5 | 275 48 45 0 2253 1952 9 1 9 1 0 0
108/528 | day August 10, 1994 October 13,1994 24| 5 | 331 50 48 0 1755 0 42 667 42 562 558 586
Okh night August 12,1994 October 13,1994 1 20| 5 | 321 50 47 6] 1493 8603 60 382 50 288 215 221
TINRO 108/528 day August 26, 199¢ October 30,1998 |22 | 5 | 244 38 46 1 2113 0 41 1252 46 1506 1059 1037
night August 27, 1998 November1,1998 [ 23] 5 | 245 | 39 46 1 1978 8118 61 879 58 806 652 832
80/396 | day August 20, 2001 November 8,2001 [ 27 ] 5 | 254 39 32 0 2149 0 52 2363 47 1684 1679 1934
night Auqust 21, 2001 November 9.2001 [ 321 5 | 248 | 41 31 0 1903 1193 59 | 2931 | 65 3233 2132 2469
Ber | 80/396 day September 3, 2002 October 14,2002 |27 | 5 | 274 38 33 0 3145 0 44 2060 43 1599 1466 1547
night | September 2, 2002 October 14,2002 | 20| 5 | 273 38 33 0 3022 8011 40 560 32 448 325 335
okh| sorzgs | day October 19, 2002 October 30, 2002 7 51 276 38 33 0 1760 0 100 ] 2943 | 100 | 3858 2943 2943
night | October 18, 2002 October 27. 2002 111 ] 5 | 271 37 33 0 1779 309 91 1494 90 768 1494 1494
Total Total|l Total fig‘ Total Total 3461 5 | 296 42 45 3 2404 0 36 ] 1095 38 1144 864 1180
night 3471 5 | 288 42 44 1 2367 4410 37 818 710 623 750
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Table 1 continued.

- Time V, . 2 . 2. 2. 2
3_06 Szeqe| posearch Vessd | Sea | TYPE Of of the| Beginning of survey End of survey N |kno| L VS | HS | DH D ind/hrmess | % ind/km Yomeso ind/km?” f ind/km? find/km
cies| group trawl day ts 25-500 ms 250 00
| day July 2, 1993 August 14, 1993 431 5 | 264 45 45 2 2190 0 79 100 81 109 107 129
Pr. Soldatov Oknh | 108/528 night July 2, 1993 August 14, 1993 21| 5| 265 45 45 2 1894 3294 86 97 86 108 90 149
pac | 108/528 day June 18, 1991 July 24, 1991 19 | 5] 330 45 49 3 3343 0 95 280 100 269 270 113
night July 4, 1991 July 24, 1991 4 5 ] 338 45 49 1 4468 28 100 81 67 87 71
Ber | 108/528 day June 25, 1991 July 3, 1991 10 | 5 ] 320 45 48 8 2785 0 80 480 86 537 324 105
night June 26, 1991 July 3, 1991 4 5 | 288 45 46 6 3348 4 100 690 100 120 552
108/528 ﬁy July 16, 1991 August 11, 1991 26 ] 4] 335 45 49 1 1795 0 96 654 94 601 489 574
night July 17, 1991 August 11, 1991 10 ] 5 | 350 45 50 1 2148 216 80 111 85 96 85
Pr. Kaganovsky | Okh | 108/528 | day July 15, 1992 August 12, 1992 23] 5] 312 40 50 1 839 0 96 98 86 92 115 82
night July 14, 1992 August 12, 1992 8 5] 312 40 50 2 975 7241 75 60 100 49 53 37
108/528 day July 11, 1995 August 29, 1995 351 5| 212 45 41 0 2058 0 94 474 90 385 450 450
night July 11, 1995 August 29, 1995 19| 5 | 212 45 41 0 2074 1959 68 119 70 114 116 116
pac | 108/528 | day July 27, 1995 August 27, 1995 181 5] 202 45 41 0 4068 0 100 307 95 268 275 275
night July 29, 1995 August 27, 1995 121 5] 203 45 41 0 3333 2248 75 110 82 103 232 232
o Okh 80/396,| day August 14, 1999 October 27,1999 | 24 ] 5 | 252 30 48 1 1950 0 46 16 37 13 23 24
108/528 | night August 13, 1999 October 27,1999 | 30| 4 | 246 34 43 0 1743 853 13 3 16 3 4 5
pac | 108/528 day June 16, 1993 July 30, 1993 18 | 5| 248 52 42 1 3983 0 56 109 50 159 137 168
night July 7, 1993 July 29, 1993 8 5 | 250 52 43 0 4663 1453 63 50 71 57 40 44
g m Ber | 108/528 day June 18, 1993 July 6, 1993 211 5] 261 52 43 1 2858 0 81 134 72 119 97 108
o a . night June 21, 1993 July 7, 1993 4 5 | 255 52 43 1 2300 27 50 35 75 44 20 35
r t Pr. Kizevetter 108528 | 9a_|_uly 15,1093 August2, 1003 | 11| 5 | 250 | 52 | 43 | 1 | 2185 0 82 | 208 | 77 | 181 | 177 | 199
b u Okh night July 15, 1993 August 3, 1993 8 5 ] 253 52 43 0 1951 2114 100 230 100 230 230 230
u r day July 31, 1996 August 23, 1996 241 5] 344 42 51 0 2301 0 96 269 96 372 247 260
S e 108/528 night July 31, 1996 August 23, 1996 11| 5] 341 41 51 0 1931 3594 91 178 94 181 168 174
¢ pac | 108/528 | day July 5, 1991 August 10, 1991 251 5] 301 40 50 1 3952 0 88 486 84 455 526 531
h night July 9, 1991 August 8, 1991 11| 5] 291 40 49 0 4646 10316 82 224 77 256 187 193
a okh | 108/528 day July 11, 1991 August 13, 1991 13 ] 5] 291 40 49 3 925 0 69 370 73 409 232 305
night July 21, 1991 August 13, 1991 4 5 ] 285 40 49 0 925 13081 75 409 67 272 229 229
pac | 108/528 day March 12, 1992 Apl’_il 5,1992 16 | 5] 330 39 51 18 5248 0 63 527 56 270 527
night March 11, 1992 April 12, 1992 23] 5 ] 306 40 50 6 5213 0 57 56 56 91
Ber | 108/528 | day July 4, 1992 July 15, 1992 17 1 5] 343 37 53 1 2874 0 53 14 56 14 23 24
night July 11, 1992 July 14, 1992 3 5] 343 37 53 0 3055 115 67 5 50 4 8 8
Pr. Levanidov okh | 108/528 | day July 8, 1994 August 11, 1994 16 | 5] 312 50 47 1 899 0 88 659 87 474 1443 1618
night July 18, 1994 August 12, 1994 8 5 ] 308 50 46 0 797 21743 88 527 89 627 209 244
Ber | 108/528 day June 19, 1995 July 9, 1995 28| 5] 316 50 47 0 2842 0 71 178 71 169 122 125
night June 20, 1995 July 7, 1995 14 | 5] 311 50 46 0 3099 550 86 153 90 139 134 140
108/528 | day July 19, 1995 August 1, 1995 5 5 1 330 50 47 0 2840 0 100 595 100 595 427 409
Okh night July 20, 1995 August 2, 1995 5 5 | 340 50 48 0 2218 2085 100 423 100 423 335 335
108/528 day July 28, 1996 September 14,1996 21 | 5 | 325 42 50 0 1024 0 76 157 73 166 396 396
night July 28, 1996 September 15, 199€ | 9 5] 325 42 50 1 1272 2100 89 183 89 92 134 132
okh | 1191450 day July 10, 1997 August 29, 1997 11} 5] 323 40 46 5 1895 0 64 81 73 72 40 51
night July 11, 1997 August 27, 1997 7 5 | 266 40 43 2 1391 12831 71 80 71 80 18 16
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Table 1 continued.

. Time V, . 2 . 2. 2]. 2
Spe| Sizeate | pocorcn vessd | Sea | TYPE O [of the | Beginning of survey | Endofsuvey | N [kno| L | vs | Hs | oH| D [indrmee| 96 [MVK™ [ gp | A/ | TNk find/km
cies| group trawl day ts 25-500 ms 25-0 00
[ day | May 21 1901 June21. 1001 |10] 51 335 | 50 | 47 | 10 | 5340 0 90 | 354 | 51 | 195 | 354
TINRO Pac [108/528 " i | Februarv 21,1001 | dune20.1001 |50 5 | 328 | 50 | a7 | 4 | 5382 0 46 | 157 100 7 157 | 163
pec | 1081508 |—da | dune 27, 1993 Auqust3.1993 |44 | 5 | 206 | 48 | 46 | 1 | 3014 0 o | 186 [ 87 | 168 | 187 | 106
night | July 4. 1003 Auqust4.1993 [ 220 5 [ 281 [ 48 [ 46 [ 0 [4380| 4006 [es| 87 | 77 | 86 86 86
o L08/526 |da | July 21, 1008 Auqust 16,1903 | 15| 5 | 203 | 48 | 46 | 1 | 1846 0 73| 82 |70 | 79 82 86
okh night | July 21, 1903 Auqust 16,1993 | 11| 5 [ 275 | 48 [ 45 | 0 [ 2253 | 1952 | 82 | 49 [ 82 | 4o 36 36
108/528 |98 | Auaust 10,1904 | October13,1994 24] 5 [ 331 [ 50 [as | o | 1755 0 71| 258 [ e7 | 238 | 186 | 106
gl m night | August 12,1994 | October13.1004 [20] 5 [ 321 [ 50 [ 47 | 0 [ 1403 8603 [ 45| 203 [ 55 [ 222 | 133 | 116
o a okn | 1087528 22 July 2. 1995 Auqust 151905 | 36| 5 [ 278 [ 50 [ 45 | o | 1680 0 83 | 230 [ 8a | 187 | 149 | 1490
r t TINRO night | July 10, 1995 August13. 1995 | 8 | 5 [ 303 | 50 | 46 | 0 | 2153 | 8401 | 75 | 71 | 75 | 72 21 21
b| wu boc | 1087526 |da | July 15, 1005 July29.1005 | 19| 5 | 200 | 50 | 46 | o | 4320 0 J100| 450 | o6 | 405 | 528 | 528
ul r night | July 17, 190¢ July 29,1995 8 | 51265 |50 44| 0| 4026] 10038 [100]| 157 [ 100 148 [ 200 | 222
s| e 108/528 |9 | Auaust 26,1906 | October30,1998 |2o] 5 [ 244 [38 [ a6 | 1 | 2113 0 50 | 142 | a6 | 121 | 121 | 145
c night | August 27. 1998 | November1.1998 [23] 5 [ 245 [ 30 [ 46 | 1 [1078 | 8128 [43| 33 [ 42 [ 32 25 15
h okn | so/a0s 12| Auaust1s 200c | August 30,2000 [12]5J 301 |51 a5 [ 1 | 2473 0 J100| 168 | 93 | 153 | 130 | 131
a night | August19.200 | August31.2000 | 8 | 5 | 204 | 30 | 35 | o | 1898 | 2206 |100]| 100 | o0 | 332 | 162 | 162
sora06 |98 | May 21,1001 | Novembers, 2001 [27] 5[ 254 [ 30 [ 32 | o [ 2140 0 48 | 63 | 40 | 80 49 56
night | February 21,1001 | November9.2001 32| 5 | 248 | 41 | 31 | o [ 1003 | 1103 [ 25| 8 [ 26 | 11 38 44
Total Total] Tota A Total Total 633 5 [ 204 [ 44 [ 46 | 2 | 2615 0 790 | 180 [ 76 | 245 | 274 | 265
night 405 5 | 288 | 45 | 46 | 1 [ 2637 | 4370 | 73 | 240 130 | 128 | 121
| day July 2, 1993 August 14,1993 | 43| 5 | 264 | 45 | 45 | 2 | 2100 0 30| 66 | 28 | 69 54 85
Pr. Soldatov | Okh [108/528 [* T 51y 2. 1003 August 14,1003 |21 5 [ 265 | 45 | 45 | 2 | 1804 | 3204 | 10| 2 | 18 2 2 1
108/528 g | Julv 16 1001 Auqust 11,1901 | 26| 4 [ 335 | 45 [ 40 | 1 [ 1705 0 9] 27 {15 =2 18 48
night | July 17, 1991 August11.1001 |10 5 [ 350 | 45 [ s0 | 1 | 2148 | 216 | 20] 2 |15 2 1
108/528 |—da | July 11, 100 Auqust 29 1005 | 35| 5 [ 212 [ 45 [ a1 [ o [ 2058 0 1l 120 [8 9 11 11
br. Kaganovsky | okh night | July 11, 109% August29. 1905 | 19| 5 | 212 | 45 | 41 | o | 2074 | 1950 | o 0 0 0 0 0
80/396, | _day | Auqust14.199¢ | October27.1999 |24 5| 252 | 30 | 48 | 1 | 1950 0 58 | 1253 | 58 | 1220 | 1074 | 1157
o 108/528 | night | Auqust 13, 199¢ | October 27,1000 |30 | 4 | 246 | 34 | 43 | 0 | 1743 | 853 | 63 | 396 | 68 | 413 | 312 | 360
80/396, |_day | September 4. 2000 | November 10.2000 [ 15| 4 | 246 | 30 [ 33 | 1 | 1496 0 87 | 1062 [ 92 | 864 | 665 | 1208
108/528 [ night | October 7. 200¢ [ November 11. 2000 [ 26 [ 5 [ 253 [ 38 [ 32 [ 1 [ 2085 | 7080 | o2 [ 1055 [ o1 | 1123 [ 720 | 1206
‘ o 108/508 |98 July 15, 1003 August2.1993 | 11| 5 | 250 | 52 | 43 | 1 | 2185 0 27| 34 [ 23| 20 29 34
i o Kizevetter | okt night | July 15, 1092 Auqust3.1993 | 8 | 5 | 253 [ 52 | 43 | 0 | 1051 | 2114 | 0 0 0 0 0 0
. 108/526 |—8a|—July 31, 100 Auqust 23,1996 | 24| 5 [ 344 | 42 [ 51 | 0 [ 2301 0 20| 50 [ 25| a3 71 77
a night | July 31, 100€ Auqust23. 1006 | 11| 5 [ 341 |41 [ 51 | o [ 1931 ] 3504 | 18| 1 | 19 1 2 2
pec | 1087528 I—da|_March 12, 1092 April51002 |i6] 533030 [ 51 |18 5048 0 3t 6 [10 2 6
night | March 11, 1002 April12.1992 [ 23] 5 306 [ 40 [ 50 | 6 | 5213 0 0 0 0 0
x| 1087526 |-d2e | December 21004 | January 26,1005 [16] 4 [ 270 [ 50 [ 4a | 5 [ 2666 0 50 | 731 | 53 | 1432 | 655 | 775
b Levanidos night | November 27, 1994 | January 27,1995 33| 4 | 276 | 50 | 44 | 0 | 2810 | 22 | 55| 1206 | 50 | 61 | 1206 | 1206
ser | 108/528 I—dar_|_une 10, 1005 July 9, 1995 28| 5 | 316 | 50 [ a7 | o [ 2842 0 4 0 3 0 0 0
night | June 20, 1995 July 7. 1995 14l 5|31l s0]46| 0 [3009] 550 [0 0 0 0 0 0
okh | 1081508 |-da L uly 10, 100 August1,1995 |5 | 5 | 330 | 50 | 47 | o | 2840 0 2] 60 [ 40| 60 33 22
night | July 20, 199% Auqust2,1995 | 5 | 5 | 340 | 50 | 48 | 0 | 2218 | 2085 | o 0 0 0 0 0
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. Time vV, . 2 . 2. AR 2
Spe Size-age Research Vessel Sea Type of of the | Beginning of survey End of survey N |kno| L VS | HS | DH D ind/hrmeso | % ind/km Yomeso ind/km” | ind/kn” find/kmi
cies| group trawl day ts 25-500 ms 25-0 0-0
_ day_| November 23, 1995 | December 28, 1995 | 6 | 4 | 350 | 45 | 50 | 0 | 2260 0 83 | 2473 | 75 | 1877 | 1855 | 2473
Pr. Levanidov | Okh | 108/528 " T\ oy ember 22, 1995 | December 27,1995 | 8 | 4 | 336 | 45 | 49 | o | 2825 | 672 | 88 | 1351 | 90 | 1133 | 983 | 1201
108/528 |—da | Julv 28, 199¢ [ September 14. 1996 [21 [ 5 325 [ 42 [ 50 [ o [ 1024 0 14| 10 [ 12 8 5 5
o Lovanidgor | okh night | July 28. 1006 | September 15,1996 | 9 | 5 | 325 | 42 | 50 | 1 | 1272 | 2100 | 13 | 1 | 11 1 1 1
1107450 |da | July 10, 1007 August 29,1997 | 11| 5 | 323 | 40 | 46 | 5 | 1895 0 9 1 | 20| 10 8 9
night | July 11, 1007 August 27,1097 | 7 | 5 | 266 | 40 | 43 | 2 | 1391 | 12831 | o 0 0 0 6 6
pec | 1081508 |9t May 21, 1901 June21.1991 |10 5 | 335 | 50 | 47 | 19 | 5340 0 0 0 4 2 0
nioht | February 21,1001 | June20.1001 |50 5 | 328 [ 50 | 47 | 4 | 5382 0 6 3 0 0 3 3
108526 |—da | July 21, 1002 Auqust 16,1993 | 15| 5 | 203 | 48 | 46 | 1 | 1846 0 13| 16 | 20 | 15 11 11
o night | July 21, 1003 August 16,1993 | 11| 5 | 275 | 48 | 45 | 0 | 2253 | 1952 | 18| 3 | 18 3 2 2
1087526 |48 Auaust 10,1004 | octover 13,1004 o4l 5[ 331 [s0 [as [ 0 | 4785 0 42 | 264 | 42 | 235 | 103 | 104
night | _August 12,1994 | October 13,1004 |20 | 5 | 321 | 50 | 47 | o | 1493 | 8603 | 60 | 144 | 50 | 83 85 87
K o 108/528 |9 July 2. 1995 Auqust15. 1995 [ 36| 5 | 278 | 50 | 45 | 0 | 1680 0 ul 2 7 1 1 1
o okh night | July 10, 1995 August 13,1995 | 8 | 5 | 303 | 50 | 46 | 0 | 2153 | 8401 | o 0 0 0 0 0
. TINRO 1087526 |48 | Auausi 26,1006 | Octover3o. 1008 22 [ 5244 [s8 [a6 [ 1 | 2113 0 45 | 941 | 50 | 898 | 800 | 852
a nioht | _Auqust 27. 1098 | November1.1098 |23 | 5 | 245 | 30 | 46 | 1 | 1078 | 8118 | 57 | 200 | 54 | 178 | 155 | 149
60/206 I—9a | Auaust18.200c | Auaustao 2000 T12] 51301 [ a1 [as [ 4 [ 2473 0 17| 8 [1a 7 6 3
nioht | Auaust19.200C | Auqust31.2000 |8 | 5 | 204 [ 30 | 35 | 0 | 1808 | 2006 | 25 | 4 | 20 3 3 3
s0/306 |98 | Auaust 20, 2001 | Novembers. 2001 [27 [ 5 [ 254 [ 30 [ 32 | 0 [ 2140 0 70 | 1242 | 62 | 843 | 883 | 1016
night | _August 21, 2001 | November9,2001 |32 | 5 | 248 | 41 | 31 | o | 1903 | 1193 | 56 | 869 | 61 | 878 | 632 | 732
ser | 80/306 I—dar| September3 2002 | October 14,2002 127 [ 5 [ 27a [ 38 [ 33 [ o [ 3145 0 30| 18 [ 24| 4 30 32
night | September 2. 2002 | October 14,2002 (20| 5 | 273 [ 38 [ 33 [ 0 [ 3022 [ 8011 |25 | 22 [ 20 [ 18 41 42
okn| 8o/a06 I—dat October 19,2002 | October3o. 2002 |7 [ 5 [ 276 38 [ 33 | o [ 1760 o 100 1950 [ 100 1922 | 1950 | 1950
night | _October 18, 2002_| October 27,2002 | 11 | 5 | 271 | 37 | 33 | 0 | 1779 | 309 | o1 | 885 | 90 | 619 | 885 | 885
day 461] 4 | 250 | 38 | 39 | 2 | 2116 0 32 | 3390 | 30 | 370 | 321 | 415
Total Total) Total 7 Total Total 207 4 | 255 | 38 [ 38 | 1 [ 2007 | 2920 | 27 | 326 181 | 104 | 235
108/508 |da | July 28 100¢ [ september 14,1996 21 [ 5 [ 325 [ 42 [ 50 | o | 1024 0 14| 13 (12| 11 27 27
br Levanidov | ok night | Julv 28. 1996 | September 15,1996 | 9 | 5 | 325 | 42 | s0 | 1 [ 1272 | 2100 | © 0 0 0 7 7
s0/306 |-dBL | iy 10, 1007 August 29,1097 | 11| 5 | 323 | 40 | 46 | 5 | 1895 0 18| 40 | 13 | 29 32 30
night | July 11, 1997 Auqust27,1097 | 7 | 5 | 266 | 40 | 43 | 2 | 1301 | 12831 | 0 0 0 0 9 10
o 108/528 I—da | May 21, 1901 June21. 1991 |10 | 5 | 335 | 50 | 47 | 19 | 5340 0 0] 1 1 0 1
pac night | Februarv21.1991 | June20.1001 50| 5 | 328 [ 50 | 47 | 4 | s382 0 0 0 0 0 0 0
108525 |88_| November6,1093 | January4,1994 | 6 [ 5 [a00 [ s0 [ 45 | 7 | 5083 0 0 0 8 1 2 0
K n night | November 7, 1993 | January 6. 1994 | 24| 5 | 226 | 50 | 41 | 0 | 4997 | 53 8 1 7 1 1 1
i . 108526 |88 | Auaust 10,1004 | octover 13,1004 24T 5[ 331 [s0 [as [ 0 | 1785 0 13| 18 [ 12 | 18 14 14
s| o TINRO night | Auqust 12,1994 | October 13,1904 |20 | 5 | 321 | 50 | 47 | o | 1493 | 8603 | © 0 0 0 0 0
ul| o+ okn | 1081528 I—9a_|_Auaust 26, 1906 | October 30,1998 [22] 5 [ 244 [ 38 [ a6 [ 1 [ 2113 0 27| 30 [31 | 27 73 4
t night August 27, 1998 November 1,1998 [ 23 | 5 | 245 ] 39 46 1 1978 8118 4 1 8 1 0 1
c 1107450 |88 | Auaust 20,2001 | Novembers, 2001 [27[ 5 [ 254 30 [32 [ 0 | 2140 0 7 | 31 | 7 19 23 27
h night August 21, 2001 November 9,2001 [ 32 | 5 ] 248 | 41 31 0 1903 1193 16 4 16 4 3 3
Ber | 1107450 |42t September 32002 | october 14,2002 o7 5 274 38 [ 33 [ o [ 3145 0 20| 17 43| 15 12 13
night | September 2.2002 | October14.2002 |20 | 5 | 273 | 38 [ 33 | 0 [ 3022 | 8011 | 25| 5 | 24 6 3 3
day 148| 4 | 265 | 39 | 38 | 4 | 2501 0 15| 17 |14 | 13 20 14
Total Total| Total 7o Total Total 185] 4 | 248 | 30 [ 38 | 1 | 2382 | 4546 | 6 1 6 1 3 3
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Table 1 continued.

. Time V, . 2 . 2. 2. 2
Spe|Sizeage| oo ohvessel | Sea | VP8 " |of the | Beginming of survey | Endofsuvey | N [kno| L | vs | Hs|oH| D indmrme| 9 [TYK™ [opme | KM [Nk find/kn
cies| group trawl day ts 25-500 ms 250 00

e | 1087526 |<B | dune 18, 1001 July 24,1001 | 19| 5 | 330 | 45 | 40 | 3 | 3343 0 26| 4 |30 | 4 2 1

Pr. Kaganovsky night | July 4, 1001 July24.1001 | 4 | 5 | 338 | 45 | 40 | 1 | 4468 | 28 | 25| 2 0 0 1
ot | 1087528 et 3uly 15, 1002 August 12,1002 | 23| 5 | 312 | 40 | 50 | 1 | 839 0 20| 8 |41]| s 12 16
night | July 14, 1992 August 12 1002 | 8 | 5 [ 312 | 40 [ 50 | 2 | 975 | 7241 | 38| 6 0 0 10 0
108528 | 42| November 12, 1991 [ December 16,1901 [ 8 [ 5 [ 178 [ 50 [ 37 [ 5 [ 4510 0 38| 25 [ 31| a7 25 10
Pr. Kizevetter Pac night | November 12, 1991 | December 15,1991 |21 ] 5 | 175 ] 50 37 5 4643 994 14 2 16 3 2 0
L0850 |da | dune 16, 1003 July30,1003 | 18| 5 | 248 | 52 | 42 | 1 | 3983 0 29| 8 [36 | 7 7 8
night | July 7. 1003 July29. 1093 | 8 | 5| 250 | 52 | 43 | 0 | 4663 | 1453 | 0 | o 0 0 0 0
1087508 <2 July 5, 1991 August 10,1091 | 25| 5 | 301 | 40 | 50 | 1 | 3952 0 2| 6 | 35| 6 4 5
pac night | Julv 9 1001 Auqust8.1991 | 11| 5 | 201 [ 40 | 49 | 0 | 4646 | 10316 | © 1 8 1 2 3
o 108/528 |08 July 3. 1992 Auqust7.1992 | 8 | 5 | 345 | 37 | 54 | 0 | 4532 0 75| 30 |78 | a7 41 41
night | July 30, 1092 August51992 | 2 | 5 | 325 | 37 | 52 | 0 | 5267 | 4548 | 0 | o 0 0 0 0
m ot | 1087528 -2 July 8, 1994 August 11,1004 | 16| 5 [ 312 | 50 | 47 | 1 | 899 0 19 3 [ 17 3 2 2
k a o Leveridos night | July 18, 1994 August12 1004 | 8 | 5 | 308 | 50 | 46 | 0 | 797 | 21743 | 13 | 2 0 0 1 1
i t : pec | 1087526 |-d2y_|dune 20, 1905 July28,1005 |12]| 5 | 325 | 51 | 47 | o | 5002 0 7] 1 |1 1 1 1
s| u night | July 10, 1995 July29. 1005 | 4 | 5 | 341 | 50 |48 | 1 | 4375 | 5840 | 0 | o© 0 0 0 0
ul 108/528 I—dav | Julv 28.190¢ [ september 14. 1006 21T 5 325 T 42 T 50 [ 0 [ 1024 0 9] 2 (=] 6 14 14
t e okh night | July 28, 1006 | September 15,1996 | 9 | 5 | 325 | 42 | 50 | 1 | 1272 | 2100 |11 | 1 | 22 2 8 8
c a0306 I—dar | ulv 10,1007 August 29,1997 | 11| 5 | 323 | 40 | 46 | 5 | 1895 0 9 1 7 1 1 1
h night | July 11, 1097 Auqust27.1997 | 7 | 5 | 266 | 40 | 43 | 2 | 1301 | 12831 | 20| 3 | 20 | 3 1 1

108/528 I-da | May 21, 1991 June21.1001 |10 51335 | 50 | 47 | 10 | 5340 0 ol o 3 1 0
pac hight | February 21,1991 | June20 1901 [ 50| 5 | 328 [ 50 | 47 | 4 | 5382 0 2 0 0 0 0 0
108/528 |4 | dune 27, 1003 Auqust3.1993 | 44] 5 | 206 | 48 | 46 | 1 | 3014 0 34| 4 |31 ] 4 4 4
TINRO night | July 4, 1003 August4,1993 [ 22| 5 | 281 | 48 | 46 | 0 | 4380 | 4096 | 14 | 2 | 17 2 2 2
108/50 || Auaust 101004 | October 13,1904 [2a] 5 [ 331 ['s0 [4s [ o [ 4755 0 2| o 9 1 0 0
ok night | _August 12, 1994 | October 13,1094 | 20| 5 | 321 | 50 | 47 | 0 | 1493 | 8603 | 0 | o 0 0 0 0
108/528 I—da | Auaust 26, 199¢ | October30, 1008 Too 5 [ 24a 1 38 T a6 [ 1 [ 2113 0 9 1 8 1 1 1
night | _August 27, 1098 | November1, 1998 [ 23| 5 | 245 | 30 | 46 | 1 | 1078 | g118 | 17 | 2 | 17 2 1 1
day 261] 4 | 280 | 42 [ 44 | 3 | 2879 0 24| 7 |25 6 8 8
Total Total] Total 17 it Total Total 197 4 | 274 | 42 | 44 | 1 | 3049 | 5861 | 11 | 1 7 1 2 1
1087508 <& July 8, 1994 August 11,1004 | 16| 5 | 312 | 50 | 47 | 1 | 899 0 3] 3 (13| 3 1 1
night | July 18, 1994 August 12,1994 | 8 | 5 | 308 | 50 | 46 | 0 | 797 | 21743 | 0 | o 0 0 0 0
o Pr. Levanidov | Okh | 1081528 || Julv 28.100¢  [september 14,1006 [ 21 ] 5 fsos [ 42 50 | o | 1024 0 5 | o 4 0 1 1
night | July 28, 1006 | September 15,1996 | 9 | 5 | 325 | 42 | 50 | 1 [ 1272 | 2100 | 0 | o 0 0 0 0
n 60/306 |-d& | July 10,1997 Auqust29. 1907 | 11| 5 [ 323 | 40 [ 46 | 5 | 1805 0 9 1 2] 2 1 2
ol night | July 11, 1997 August 27,1997 | 7 | 5 | 266 | 40 | 43 | 2 | 1301 | 12831 | 14| 2 |14 | 2 1 1
ol oo 108526 |98 | Auaust 10,1004 | october 13,1004 24l 5331 [s0 [as [ o | 1755 0 8 1 15| 2 1 1
o TINROG okt night | _August 12, 1994 | October 13,1094 | 20| 5 | 321 | 50 | 47 | 0 | 1493 | 8603 | 5 | o 0 0 0 0
o 108/506 |98 | Auaust 26,1906 | October30,1998 |22] 5 [ 244 [ 38 [ a6 | 1 | 2113 0 23| 4 |19] 3 5 4
night | Auqust 27,1096 | November1,1098 23] 5 | 245 | 30 | 46 | 1 [ 1078 | 138 | 17| 2 |21 | > 1 2
day 04 5 [ 307 [ 44 [ a7 [ 1 [ 1537 0 1] 2 laal 2 2 2
Total Total] Total 7 it Total Total 671 5| 293 | 44 | 46 | 1 | 1386 | 10679 | 7 1 7 1 0 1
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Table 1 continued.

. Time V, . 2 . 2 | 2
Spec Size-age Research Vessel | Sea Typeof of the| Beginning of survey End of survey N |knot| L VS | HS | DH D ind/hrmeso | % NAM 2 gy ind/km°m ind/km zqind/km o
ies| group trawl day s 5500 [ 0
. Jupne 18,1903 Julv 6.1993 211 5 261 52 43 1 2858 Q 10 2 8 1 1 1
Pr. Kizevetter Ber 108/528 night June21, 1993 Julv 7, 1993 4 5 255 52 43 1 230C 27 0 0 0 0 (0] 0
Pr. Levanidov 108/528 Jav June 19, 1995 Julv 9. 1995 281 5 316 50 47 0 2842 0 4 0 3 0 0 0
night June 20 1995 v 7 1995 14l 5 | 311 8 s0 ] 46 | o | 3009 550 o 0 0 0 o 0
0 pac | 1085528 |_dav June 27,1993 Auagust 3, 1993 441 5 296 48 46 1 3914 0 Z 10 7 8 9 6
night July 4, 1992 August 4, 1993 2215 281 48 46 0 438C 4096 0 0 0 0 0 0
n 108/528 dav | Auaust10, 1994 Qctober 13, 1994 241 5 331 50 48 0 1755 0 8 2 6 2 2 2
n . night Auqust 12,1994 Qctober 13, 1994 201 5 321 50 47 0 1493 8603 0 (0] 0 0 (0] 0
e 0 TINRO okh | 1085528 d__ay | Auaust 26, 1998 Qctober 30, 199¢ 221 5 244 38 46 1 2113 0 5 0 4 0 29 0
r + night Augus27.1998 | November1.199¢ | 23l 5 ) 245 ) 39 | 46 | 1 | 1978 8118 0 0 Q Q 0 0
k 119/450 |4 August 20 2001 Novemher8 2001 | 270 5 1 o4 8 30 | 30 | o | 2740 0 151 167 1 11 101 119 137
a night August 21,2001 November 9. 2001 321 5 248 41 31 0 1903 1193 9 23 6 23 17 20
Ber | 119450 dav | September 3. 2002 Qctober 14, 2002 271 5 274 38 33 0 3145 0 3 33 32 26 37 39
night September 2, 2002 | October 14, 2002 201 5 273 38 33 0 3022 8011 25 14 20 11 12 13
Totd Totd | Toa |4A Total Total 103} a1 2208 35 | 33 | o | o0s6 0 9 24 8 15 22 21
night 1351 4 215 35 32 (0] 2018 3400 4 4 3 4 3 4
pac | 108508 ﬁ/ June 18, 1991 July 24 1991 191 5 330 45 49 3 3343 0 5 0 5 0 1 0
Pr. Kaganovsky night Julv 4, 1991 Julv 24,1991 4 5 338 45 49 1 4468 28 0 (0] 0 0 9
okh | 1085508 |_dav Julv 15,1992 Auaust 12, 1992 231 5 312 4Q 50 1 839 0 17 1 24 2 1 1
night Julv 14, 1992 Auaust 12, 1992 8 5 312 40 50 2 975 7241 20 4 33 3 2 (0]
poc | 108/508 |t November 12 1001 | Decembertgioor 1 a1 slizad sl az{ 5 1 amgc 0 &3 21 56 17 21 5
night November 12, 1991 December 15,1991 211 5 175 5Q 37 5 4643 994 62 11 68 13 10 5
o ger | 108/528 day November 27, 1991 December 5. 1991 4 5 175 50 37 6 3793 0 50 31 33 20 31
Pr. Kizevetter night November 26, 1991 December 5, 1991 131 5 179 50 37 Z 283C 150 15 7 18 8 6 0
‘ pac | 1085528 |_dav June 16, 1993 Julv 30, 1993 181 5 248 52 42 1 3983 0 6 0 5] 0 1 1
i night Julv 7, 1992 Julv 29, 1993 8 5 250 52 43 0 4663 1453 0 (0] 0 0 0 0
i m ger | 108508 |02 June 18. 1993 Jlv 6 1993 211 5 1 261 8 52 | 43 ] 1 | ogsa 0 24 Z 20 6 5 6
h m night June 21, 1993 Julv 7,1993 4 5 255 52 43 1 230C 27 25 10 25 10 5 10
o a 108528 |—4ak Julv 5 1901 Auug101001 losl s lam b 4ol sg] g1 305 0 20 1 19 2 3 3
w t niaht Julv 9,1991 Auaust 8, 1991 111 5 291 40 49 0 464€ 10316 0 0 0 0 1 1
y u pac | 1085528 J_av March 12, 1992 ADr.II 5.1992 161 5 330 39 51 18 5248 (0] 13 1 4 0 1
¢ r night March 111992 Anril 12 1992 2al 5130608 40 s50) 61 5012 0 0 0 o 0
s € 108/528 |_day July 3.199¢2 Auaust 7, 1992 8 5 345 37 Y| (0] 4532 0 25 4 22 4 1) 5
c night July 30, 1992 August 5. 1992 2 5 325 37 52 0] 5267 4548 50 3 50 3 2 2
h . |_dav Julv 4, 1992 Julv 15, 1992 171 5 343 37 53 1 2874 (0] 6 (0] 11 1 0 (0]
a Pr. Levanidov | Ber | 108528 [7 ) )y Julv 11, 1992 Julv 14. 1902 3|5 |23l 37|52 ) ol z0ss| 135 |er| 5 |s50] 4 2 2
okh | 108508 |_dav Julv 8. 1994 August 11, 1994 161 5 312 50 47 1 89 (0] 13 1 13 1 1 1
night Julv 18 1994 August 12 1994 galsl3sl a0 46l 0 797 21743 | 25 4 22 3 2 2
Ber | 1085528 |_day June 19,1995 Julv 9 1995 281 5 316 Yol 47 (0] 2842 0 39 Z 37 6 5 5
night June 20, 1995 July 7. 1995 141 5 311 50 46 0 3099 550 21 4 20 5 4 4
okh | sor36 | _dav Julv 10, 1997 Auqust 29, 1997 111 5 323 40 46 5 1895 (0] 27 6 27 6 3 4
night Julv 11, 1997 Auaust 27, 1997 Z <) 266 4Q 43 2 1391 12831 29 4 29 4 1 2
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Table 1 continued.

. Time V, . 2 . 2. 2. 2
Spe Sizeage Research Vessel | Sea Type of of the | Beginning of survey End of survey N Jkno| L VS | HS | DH D ind/hrmeso | % ind/km Yomeso ind/km” | ind/kn find/km
cies| group traw! day ts 25-500 ms 250 00
108/508 |-da | May 21, 1001 June21.1991 | 10| 5 | 335 | 50 | 47 | 19 | 5340 0 0 0 1 0 0
o night | February 21,1991 | June20. 1091 |50 5 | 328 | 50 | 47 | 4 | 5382 0 2 0 0 0 0 0
poc | 108526 |08 | dune 27, 1003 August3,1993 |44 | 5 | 296 | 48 | 46 | 1 | 3914 0 9 1 |13 1 1 1
night | Julv 4. 10903 Auqust4, 1003 | 22| 5 | 281 | 48 | a6 | o [ 4380 | 4006 | 34| 1 | 10 1 1 1
. 108/528 |92 November6,1993 | January4,1994 |6 [ 5 [300 [ 50 [ 45 | 7 | 5083 0 0 0 0 0 0 0
s i night | November 7, 1993 January 6, 1994 241 5 ] 226 | 50 41 0 4997 53 4 0 7 1 0 0
ol m sor | 108526 |8 | November 11, 1005 | December3,1003 [ 3 [ 5 [ 283 [ 50 [ 43 [ 4 | 2877 0 0 0 0 0 0 0
h m TINRO night | November 11, 1993 | December 3,1993 | 12| 5 | 271 50 44 0 3136 31 8 1 13 1 0 1
i 108/528 |da | Auaust 10,1004 | October13,1004 124l 5 331 [so T as | o T 1755 0 3] 1 [1s 1 1 1
wl ot night | Auqust 12,1994 | October13.1904 |20 | 5 [ 321 | 50 | 47 | o | 1403 ] 8603 | 5 0 5 0 1 1
y u okt | 1087506 12| Auaust 26,1006 | October 30,1008 22 5 | 244 [ 38 [ a6 [ 1 | 2113 0 14| 1 |12 1 1 0
t r night August 27, 1998 November 1,1998 [ 23] 5 | 245 ] 39 46 1 1978 8118 9 1 8 1 1 0
<] e 1107450 |88 | Auaust 20,2001 | Novembers, 2001 [27[ 5 [ 254 ['30 [32 [ 0 | 2140 0 7 1 7 1 1 1
. night | Auqust 21,2001 | November9.2001 [ 32| 5 | 248 | 41 | 31 | o [ 1003 ] 1103 | 0 0 0 0 0 0
" Ber | 1107450 |dar_| Sentember 32002 | October 14,2002 [27] 5 [ 274 38 [ 33 [ o [ 3145 0 48| 22 [sa| 21 17 18
N night | September 2, 2002 | October 14,2002 | 20| 5 | 273 | 38 | 33 | o | 3022 | so11 | 55 | 26 | 56 | 21 16 16
day 377 5 | 200 | 45 | 45 | 4 | 3235 0 19| 5 (18| a 5 3
Total Total] Total Tt Total Total 329| 5 | 279 | 45 | 44 | 1 [ 3316 | 4200 | 21| 4 4 3 2
br soldatov | okh | 108/528 |22 July 2, 1993 Auqust 14,1003 (43| 5 | 264 | 45 | 45 | 2 | 2190 0 37 | 1017 [ 38 | 956 | s11 | 1311
nioht | July 2. 1003 Auoust14.1003 [ 21] 5 [ 265 | 45 | a5 | 2 | 1804 | 3204 [ 14| o [ 27| e84 | 62 4
108/508 |98 July 11, 1005 Auqust29. 1005 | 35] 5 | 212 | 45 | 41 | 0 | 2058 0 17 | 10844 | 190 | 8285 | ooss | ooss
br. Kaganovsky | okh night | July 11, 1005 August 29,1095 | 19| 5 | 212 | 45 | 41 | 0 | 2074 | 1050 | 16| 334 | o | 252 | 288 | 288
80/396, |_day | Auqust 14, 199¢ | October27.1999 |2a| 5 | 252 | 30 | 48 | 1 [ 1950 0 71 | 10542 | 71 | 6937 | 9036 | o731
108/528 | night | _August 13, 199¢ | October 27,1999 | 301 4 | 246 | 34 | 43 | 0 | 1743 | 853 | 37| 69 | 36 | 69 | 662 | 763
: . dav | Julv 31.100€ Auqust23.1006 [ 24] 5 [ 344 [ 42 [ 51 | 0 [ 2301 0 63 | 4145 | 57 | 3683 | 3686 | 3955
P L Pr. Kizevetter | Okh [108/528 [T T 5u1y 31, 109¢ August 23,1996 | 11| 5 | 341 | 41 | 51 | 0 | 1931 | 3594 | 36 | 234 | 44 | 427 | 206 | 224
4 | day | July 10,1007 August 29,1097 | 11] 5 | 323 | 40 | 46 | 5 | 1895 0 82 | 34541 | 87 | 32731 | 14666 | 18717
a \; Pr Levanidov ] Okn [119/450 [F ™51, 11 1097 Auoust 27,1097 | 7 | 5 | 266 | 40 | 43 | 2 | 1301 | 12831 | 29 | 295 | 20 | 295 | 130 | 182
; . pec | 108/528 I—dar|_dune 27, 1003 Auqust3,1003 |44 5 | 296 | 48 | 46 | 1 | 3914 0 5 1 4 1 102 | 117
o : nioht | Julv 4. 1903 Auqust4.1993 | 22| 5 [ 281 [ 48 [ 46 [ 0 [ 4380 | 4006 | o 6 | 10 6 7 7
o | 108/528 |42 July 2, 1995 August 15,1995 | 36] 5 | 278 | 50 | 45 | 0 | 1680 0 25 | 478 | 29 | 412 | 239 | 239
N night | July 10, 1995 August 13,1995 | 8 | 5 | 303 | 50 | 46 | 0 | 2153 | 8401 | © 0 0 0 2 2
i TINRO 108/528 l—dar_|_Auqust 26, 190e | october30. 1098 ool 5 1 2aa [ 38 [ 46 [ 1 [ 2113 0 21 | 321 | 42 | 286 | 273 | 399
okh night | Auqust 27,1998 | November1.1998 [ 23| 5 | 245 | 30 | 46 | 1 [ 1078 | 8118 [ 35| 82 [ 33| 79 61 18
80/306 |92 | Auqust18.200c | Auaust3o. 2000 [12]5f301 [ a1 [ a5 | 1 [ 2av3 0 58 | 1157 | 57 | 1345 | 817 | ses
night | _August 1. 200 | August31.2000 | 8 | 5 | 204 | 30 | 35 | o | 1808 | 2206 | 63 | 249 | 50 | 100 | 199 | 199
s0/306 |98 | Auaust 20,2001 | Novembers, 2001 [27] 5 254 [ 30 [ 32 | o [ 2140 0 48 | 3893 | 44 | 2379 | 4737 | 5455
night | Auqust 21,2001 | November9.2001 |32 | 5 | 248 | 41 | 31 | o [ 10031 1103 | 31| 82 | 20| 132 | 7 77
Total Total] Tota g2 Total Total 278 5 | 277 [ a1 [ 44 | 1 [ 2272 0 45 | 6694 | 45 | 5701 | 4436 | 5078
night 181l s [ 270 a1 a3 10 [ 2134 | 4654 [ 27 [ 136 [ 27 | 214 | 160 | 173
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Table 1 finished.

. Time vV, . 2 . 2|, 2. 2
Spe Sizeage Research Vessel Sea Type of of the | Beginning of survey End of survey N |kno| L VS | HS | DH D ind/hrmeso | % ind/km Yomeso ind/km” | ind/km” find/kmi
cies| group trawl day ts 25-500 ms 25-0 0-0
day July 2, 1993 August 14,1993 | 43| 5 | 264 | 45 | 45 | 2 | 2190 0 5 | 64 | 4 52 51 0
Pr. Soldatov | Okh | 108/528 I T 501y 2, 1993 August 14,1093 | 21| 5 | 265 | 45 | 45 | 2 | 1894 | 3294 | o 0 0 0 0 0
P 1087508 < July 151992 Auqust 12,1092 [ 23| 5 | 312 | 40 | 50 | 1 | 839 0 22 | 1850 | 24 | 1506 | 1026 | 1911
night | July 14,1992 August 12,1002 | 8 | 5 [ 312 | 40 | 50 | 2 | o75 | 7241 | 50| 154 | 33 | 21 54 0
day July 11, 1995 Auqust20.1005 [35] 5 | 212 [ a5 [ a1 | o | 2058 0 23 | 15736 | 19 | 11607 | 14494 | 14404
m . Pr. Kaganovsky | Okh|108/528 [7 ™51y 11, 1098 August 29,1995 | 19| 5 | 212 | 45 | 41 | 0 | 2074 | 1959 | o 0 0 0 0 0
o L 80/396,|_day | August 14, 199¢ | October 27,1999 | 24| 5 | 252 | 30 | 48 | 1 | 1950 0 21| 27 13| 17 23 25
n y 108/528 | night | _August 13, 199¢ | October 27,1999 | 30| 4 | 246 | 34 | 43 | 0 | 1743 | 853 | 3 3 4 3 2 3
o . br. Kizevetter | Ber | 108/528 |98 |—dune 18, 1993 July 6, 1993 21| 5261 |52 [ a3 ] 1 | 2858 0 29 | 2205 | 28 | 3018 | 1597 | 1853
p . night | June 21, 1993 July 7. 1993 4 5255 52 [ 43| 1 [ 2300 27 | 508400 | 25 | 1205 | 4851 | 8490
t : oo | 108/508 |42} une 27, 1008 Auqust3.1003 44| 5 | 296 | 48 | 46 | 1 | 3914 0 23 | 1684 | 22 | 1381 | 1544 | 1690
e | night | July 4, 1993 August4,1993 | 22| 5 | 281 | 48 | 46 | o | 4380 | 4096 | o 0 7 2 0 0
_r e 108/528 | day August 26, 1998 October 30,1998 |22 | 5 | 244 | 38 | 46 1 2113 0 5 1 4 0 0 1
i S TINRO okh nioht | Auqust 27,1996 | November1.1998 [ 23| 5 | 245 | 30 | 46 | 1 [ 1078 | 8118 | 0 0 0 0 0 0
¢} 80/396 day Auqust 20, 2001 November 8,2001 [ 27 ] 5 | 254 ] 39 32 0 2149 (0] 15 3 11 24 2 2
i night | _August 21, 2001 | November9,2001 |32 | 5 | 248 | 41 | 31 | o | 1903 | 1193 | 6 | 32 | 3 1 23 27
u sor | sor306 || September 3. 2002 | oOctober 14,2002 [27] 5 {274 [ 38 [ a3 | o [ 5145 0 78 | 93725 | 78 | 90233 | 66598 | 70298
s night | September 2. 2002 | October 14,2002 |20 | 5 | 273 | 38 | 33 | o | 3022 | 8011 | 40 | 3001 | 48 | 5500 | 2282 | 2349
Total Total| Tota |-da Total Total 266] 5 | 263 | 42 | 43 | 1 | 2357 0 24 | 12811 | 23 | 11002 | 9482 | 10030
night 179l 5 [ 260 a2 a2 [ 1 T 2052 3866 | 17 [ 1408 [ 13 | 758 | 801 | 1207
pac | 108/528 |42 July 27, 1095 August 27,1095 | 18] 5 | 202 | 45 | 41 | 0 | 4068 0 17 | 3485 | 14 | 2851 | 2727 | 2727
Pr. Kaganoveky night | July 29, 1995 Auqust27, 1095 |12 5 | 203 | 45 | 41 | 0 | 3333 | 2248 | a7 | 37 | 18 | 28 45 45
c okn| 807396 [ _dav | Auqust 14, 190c | October 27,1999 [2a] 5 [ 250 [ 30 [ 48 [ 1 [ 1050 0 21 | 1409 | 13 | 890 | 1208 | 1300
m 108/528 | night | August 13 199¢ | October 27,1999 |30l 4 [ 246 1 34 [ 43 | 0 [ 1743 | 853 | 3 1 4 2 11 13
a Pr. Lovanidov | Jap | 1197450 |32 | September 1,1007 [September 14,1007 [10] 5 F's00 [ 40 [ 46 | 5 | 2373 0 50 | 007 | 47 | 304 | 820 | 1134
s| ¢ night | September 1, 1097 | September 15,1997 | 20 | 5 | 288 | 40 | 44 | 0 | 2665 0 41 | 135 129 | 1290
al wu poc | 1087526 |88 | Auaust 20,1004 | september7,1004 [0 [ 5 Tas6 [ 50 [a8 [ 2 | s6a4 0 44 | 2484 | 27 | 1491 | 1865 | 996
i r TINRO night | Auqust 19,1994 | September6.1994 | 9 | 5 | 350 | 50 | 49 | o [ 3143 | €385 | 22| 12 [ 30 | 13 44 33
r e 3o | 108/525 |—da| Seotember 26,1905 [ November 14,1005 o1 | 4 f oa7 [ 48 [ 45 | o | 2664 0 29 | 347 | 15 | 114 | 202 | 227
a niaht | September 28. 1995 | November 20. 1995 [41 | 4 | 241 [ 48 [ 42 | o | 2646 0 7 5 3 4
day 82| 5 | 273 | 43 | 45 | 1 | 2988 0 32 | 1726 | 23 | 1130 | 1366 | 1277
Total Total] Total 7o Total Total 121] 5 | 266 | 43 | 44 | o [ 2706 | 1807 | 18 | 38 14 47 45

Designations. Okh - Okhotsk Sea, Ber - Bering Sea, Jap - Japan Sea, Pac - Pecific Ocean; N - overall number of trawlings for particular survey. The averaged values for the following characteristics - L
- length of warps; VS - verical spread, m; HS - horizontal spread, m; DH - depth of trawl headrope, m; D - depth at trawling location, m; ind/hres, - Overall CPUE of mesopelagic fish species
(individualg’hour of trawling); % - species occurrence frequency in catches (only trawlings with trawl headrope depth <= 25 m and depth at trawling location >= 500 m were used, segregation of
trawlings into the daytime and nighttime trawlings was done with the help NOAA Calculator); ind/km?,s.sq, - relative abundance - individualskm? (only trawlings with trawl headrope depth <= 25 v
and depth at trawling location >= 500 m were used, segregation of trawlings into the daytime and nighttime trawlings was done with the help NOAA Calculator); %meso - SPECies occurrence frequency
in catches (only trawlings with trawl headrope depth <= 25 m and depth at trawling location >= 500 m were used, trawlings that contained mesopel agic fish species were considered nighttime trawlings
and all others - daytime trawlings); ind/kmPmeso - ONly trawlings with trawl headrope depth <= 25 m and depth at trawling location >= 500 m were used, trawlings that contained mesopelagic fish
species were considered nighttime trawlings and all others - daytime trawlings; ind/km?,s.o - only trawlings with trawl headrope depth <= 25 m were used no restrictions on depth at trawling location;
ind/km?yq - only trawlings with trawl headrope depth = 0 m were used (no restrictions on depth at trawling location. The major technical characteristics of trawlings are given for only trawlings witk

trawl headrope depth <= 25 m and depth at trawling location >= 500 m were used (segregation of trawlings into the daytime and nighttime trawlings was done with the help NOAA Calculator)
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Table 2.

Ratios of species occurrence frequencies of between daytime and nighttime trawlings (%d/%n) and

average values of fishing power correction factors for al surveys studied (CPUEd/N)

Spedies Sze-age | %d/%n | %d/%n | CPUEd/n CPUEd/n | CPUEd/n | CPUE
group 25-500 meso | 25-500 meso 25-0 d/no-o
0. gorbuscha O+ 1.0 1.0 1.3 1.6 1.4 16
meture 11 10 17 1.8 2.2 2.2
O. keta O+ 1.2 11 1.7 2.0 1.7 18
0. kisutch n.0+ 25 2.3 14.6 10.3 7.9 51
mature 21 34 4.9 8.0 4.1 6.8
O. masou n.0+ 1.6 2.0 2.5 2.6 4.4 2.7
O. nerka n.0+ 24 2.7 5.8 4.0 6.7 5.7
P. azonus juveniles 1.7 17 49.3 26.6 26.2 29.3
P. monopterygius juveniles 15 17 9.1 15.8 11.8 8.3
C.sara mature 1.8 13 45.2 78.9 29.4 28.6

Desgnations. %d/%n 25.500 - ratios of pecies occurrence frequencies between daytime and
nighttime travlings (only trawlings with trawl headrope depth <= 25 m and depth at tranling
location >= 500 m were used, segregation of trawlings into the daytime and nighttime
trawlings was done with the hdp NOAA Cdculator); %d/%mneso - ratios of species
occurrence frequencies between daytime and nighttime trawlings (only trawlings with trawl
headrope depth <= 25 m and depth at trawling location >= 500 m were used; trawlings that
contained mesopelagic fish species were conddered nighttime trawlings and dl others -
daytime trawlings); CPUEd/nys.500 - average vaues of fishing power correction factors for al
surveys sudied (only trawlings with trawl headrope depth <= 25 m and depth at traning
location >= 500 m were used, segregation of trawlings into the daytime and nighttime
trawlings was done with the hdp NOAA Cdculaor); CPUEd/INmess - oOnly trawlings with
trawl headrope depth <= 25 m and depth a trawling location >= 500 m were used, trawlings
that contained mesopdagic fish species were considered nighttime trawlings and dl others -
daytime trawlings, CPUEd/nps.o - only trawlings with trawl headrope depth <= 25 m were
used (no redtrictions on depth at trawling location), segregation of trawlings into the daytime
and nighttime trawlings was done with the hedp NOAA Cdculator; CPUEd/p.o - only
trawlings with trawl headrope depth = 0 m were used (no redtrictions on depth at trawling
location), segregation of trawlings into the daytime and nighttime trawlings was done with
the hedp NOAA Calculator.

18



Mann-Whitney probabilities of equa day/night CPUESs for the surveys' joint datasets

Table 3.

. S'ze-age Ppr Ppt
Species group P2s5.500 Preso P50 Po-o woeos | sorsoq”
0. gorbuscha .0+ 0.01* 0.00* 0.02* 0.07 0.03*
mature 0.00* 0.00* 0.00* 0.00* 0.00* 0.00*
O. keta .0+ 0.29 0.01* 0.90 0.59
. n.0+ 0.00* 0.28 0.00* 0.00* 0.00*
O. kisuteh mature 0.00* | 000 | 000~ | 000- | 0.00°
O. masou n.0+ 0.55 0.28 0.02* 0.08
O. nerka n.0+ 0.09 0.05* 0.03* 0.08 0.02*
O. tschawytscha immeature 0.29 0.20 0.17 0.02*
P. azonus juveniles 0.00* 0.00* 0.00* 0.00* 0.03* 0.03*
P. monopterygus | juveniles 0.00* 0.00* 0.00* 0.00* 0.00* 0.00*
C.sara mature 0.02* 0.09 0.14 0.17

Desgnations. P<0.05 are marked by *; ** - only P<0.05 are provided for these columns (only
trawlings done by the PT 108/528 and PT 80/396 trawls were used for comparisons); Pos.s00 -
null-hypothess probabilities (only trawlings with trawl headrope depth <= 25 m and depth at
trawling location >= 500 m were used, segregation of trawlings into the daytime and
nighttime trawlings was done with the hdp NOAA Cdculaor); Pmes - Only tranvings with
trawl headrope depth <= 25 m and depth a trawling location >= 500 m were used; trawlings
that contained mesopdagic fish gpecies were congdered nighttime trawlings and al others -
daytime trawlings); P2s.0 - only trawlings with trawl headrope depth <= 25 m were used (no
redrictions on depth at trawling location), segregation of trawlings into the daytime and
nighttime trawlings was done with the hdp NOAA Cdculaor; Po.o - only trawlings with
trawl headrope depth = 0 m were used (no redtrictions on depth at trawling location),
segregation of trawlings into the daytime and nighttime trawlings was done with the help
NOAA Cadculator. P=0.00 designates P<0.005.
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CPUEs{individuals perkm?) of nighttime trawlings

Figure 1. Juvenile pink (1) and chum (2) sdmon CPUEs (individuds per knf) ratios of
daytime (verticd axis) and nighttime (horizontal axis) trawlings Ratios plotted for every
survey. Numbers designate trawl type for particular survey (except for the most common
trawl - PT 108/528)
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Figure 2. Mature pink salmon CPUES (individuals per kn?) ratios of daytime (vertical axis)
and nighttime (horizonta axis) trawlings. Ratios plotted for every survey. Numbers designate
trawl type for particular survey (except for the most common trawl - PT 108/528)
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