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Introduction 
 
 The permanent participation of the Polish r.v. “Baltica” in the autumn Baltic 
International Acoustic Surveys (BIAS) within the Polish EEZ has taken place since 1994 in 
the framework of long-term ICES Baltic International Acoustic Surveys programme, 
coordinated by the ICES Baltic International Fish Survey Working Group [WGBIFS]. 
 The first joint Estonian-Finnish-Polish BIAS survey was conducted on the r.v. 
“Baltica” in October 2006 in the ICES Sub-divisions 28.2, 29 and 32. The recent joint survey, 
marked with the number 13/2014/NMFRI/TUEMI was based on the procurement contract 
between the University of Tartu/Estonian Marine Institute in Tallinn and the National Marine 
Fisheries Research Institute in Gdynia. The joint Estonian-Polish BIAS 4Q 2014 survey was 
conducted in the Estonian EEZ (the ICES Sub-divisions 28.2, 29 and 32). 
 The Estonian Data Collection Programme for 2014 and the European Union (the 
Commission regulations Nos. 1639/2001, 1581/2004, 665/2008, 1078/2008, 199/2008) 
financially supported the BIAS-2014 survey. Timing, surveying area in the north-eastern 
Baltic and the principal methods of investigations concerns the BIAS 4Q 2014 survey were 
designed and coordinated by the WGBIFS (Anon. 2012¹, Anon. 2013²). 
The main aims of the reported cruise were: 

 to provide the echo-integration and to collect the acoustic data along the planned 
transects in the north-eastern Baltic Sea, 

 to conduct the fish pelagic control-catches in the fish concentration locations, 
 to collect  ichthyological samples specially for herring and sprat, 
 to collect plankton samples, 
 to provide hydrological monitoring (temperature, salinity and oxygen content) at the 

catch locations. 
 
 
Personnel 
 
The BIAS 4Q 2014 scientific staff was composed of eight persons: 
Miroslaw Wyszynski (NMFRI, Gdynia – Poland) – survey leader 
Jakub Slembarski (NMFRI, Gdynia – Poland) – acoustician 
 
¹Anon. 2012. Manual For International Balic  Acoustic Surveys (IBAS). Version 1.01. Addendum 2: ICES 
WGBIFS BIAS Manual 2012. 
²Anon. 2013. Report of the Baltic International Fish Survey Working Group (WGBIFS). ICES CM 
2013/SSGESST: 08. 
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Bartosz Witalis (NMFRI, Gdynia – Poland) - hydrologist 
Tiit Raid (TUEMI, Tallinn - Estonia) – Estonian scientific staff leader 
Ain Lankov (TUEMI, Tallinn - Estonia) – ichthyologist 
Andrus Hallang (TUEMI, Tallinn - Estonia) – ichthyologist 
Viktor Kajalainen (TUEMI, Tallinn - Estonia) – ichthyologist 
Elor Sepp (TUEMI, Tallinn - Estonia) – acoustician. 
 
 
Narrative 
 
  The reported survey took place during the period of 19-29 October 2014. The at sea 
researches (echo-integration, fish control catches, hydrological and plankton stations) were 
conducted within Estonian EEZ (the ICES Sub-divisions 28.2, 29 and 32), moreover inside 
the territorial waters of this country not shallower than 20 m. 
 The vessel left the Ventspils port (Latvia) on 18.10.2014 in the late evening and due to 
stormy weather was navigated in the north-eastern direction to the geographical position 
5934.9’N 02659.7’E in eastern part of the Gulf of Finland (Fig. 1) where the vessel started 
investigations at the acoustic transect. The at sea researches were ended on 27.10.2014 before 
midday in the port Ventspils (Latvia). Then the r.v. “Baltica” started its journey to the home-
port in Gdynia (Poland), reaching it on 29.10.2014 morning. 
 
 
Survey design and realization 
 

 The r.v. “Baltica” realized 306 Nm echo-integration tracks and 13 fish control-
catches (Fig. 1). Due to stormy weather it didn’t success in covering with acoustic transect 
and control catches the following ISES rectangles: 45H0, 45H1 and partly 46H1. But these 
first two rectangles in SD 28.2 were covered with investigations during the going before 
Latvian-Polish BIAS in October 2014. All catches were performed in the daylight (between 
07:10 am. and 15:45 pm.) using the pelagic trawl type WP 53/64x4 (with 6 mm mesh bar 
length in the codend). The standard trawling duration was 30 minutes, however four hauls 
duration was shortened to 15 minutes due to high fish density observed on  the net-sounder 
monitor. The mean speed of vessel while trawling was 3.0 knots. Overall, 4 hauls were 
conducted in SD 29 and 9 hauls in SD 32. The stormy weather at the end of survey made 
impossible to perform more hauls in SD 29 and totally in SD 28.2.  

The length measurements (in 0.5 cm classes) were realized  for 2297 sprat and 2764 
sprat. Totally, 306 sprat and 541 herring individuals were taken for biological analysis.  

Acoustic data were collected with the EK-60 echo-sounder equipped with “Echo-view 
V4.10” software for the data analysis. The acoustic equipment was calibrated before the 
survey according to the methodology described in the BIAS manual (Anon. 2012). The basic 
acoustic and biological data collected during recently carried out survey will be stored in the 
BIAS_DB.mdb managed by ICES.  
 
 
Catch results and fish measurements 
 

Overall, 9 fish species were recognized in hauls performed in the north-eastern Baltic 
Sea in October 2014. Sprat was prevailing species by mass in the ICES Sub-divisions 32 with 
the mean share amounted 59.4 % of the total catch. Respectively herring dominated in the 
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total catch mass in the Sub-division 29 with mean share 68 %. The rest 7 species (with the 
three-spined stickleback predominance) represented only 0.5 % of the total mass in average.  

The detailed catch and CPUE results are presented in the Table 1 and Fig. 2. The 
biological sampling is shown in Table 2. 

Mean CPUE for all species in the investigated area in 2014 amounted 1289.1 kg/h 
comparing to 845.5 kg/h in the previous year (2013) – about 52 % increase has been noted. 
The mean CPUE increasing for both two main investigated species (sprat and herring) has 
noted in 2014 comparing to 2013 – about 139% in case of herring and 20.5% for sprat. The 
mean CPUE value for all species in SD 32 was about three times higher comparing to SD 29 
in the investigated year. The mean CPUEs of sprat were: 176.7 kg/h in ICES SD 29 and 955.1 
kg/h in SD 32. The mean CPUEs in case of herring were as follow: 387.9 and 646.6 kg/h in 
SDs 29 and 32 respectively. 

The length distributions of sprat and herring according to the ICES Sub-divisions 29 
and 32 are shown on Fig. 3 and 4 respectively.  

The both sprat and herring length distribution curves have a bimodal character in both 
SDs 29 and 32. First frequency picks take place on 7-7.5 cm length classes in case of sprat 
and 8-8.5 cm in case of herring. They represent the fish generation born in 2014. The length 
distribution curves show a high abundance share of this sprat and herring generation 
especially in SD 29. Second  frequency picks are situated on 11.5-12 cm length classes 
according to particular SD in case of sprat and 15-15.5 cm in case of herring. They represent 
the adult fish.   
 
The final report from the EST-POL BIAS 2014 will be presented at the meeting of the ICES 
Baltic International Fish Survey Working Group (WGBIFS) in March 23-27, 2015 in 
Öregrund (Sweden). 
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territorial waters

 
 
         Fig. 1. Acoustic transects and pelagic fish control catches with connected hydrological 
         stations realised during  joint EST-POL BIAS (October 2014). 
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Table 1. Catch and CPUE results during joint Estonian-Polish BIAS conducted by r.v. “Baltica” in Estonian EEZ in October 2014. 
Geographical position Time

Haul no Date ICES ICES start end Haul Total catch
rectangle Sub-division latitude longitude latitude longitude start end duration [kg] sprat herring cod flounder smelt lumpfish lamprey nine-spined three-spined

(SD) 00°00.0'N 00°00.0'E 00°00.0'N 00°00.0'E [min.] stickleback stickleback

1 2014-10-20 48H6 32 59°36.1' 26°59.4' 59°35.2' 26°56.2' 07:10 07:40 30 173,640 92,802 75,552 2,513 0,173 2,600
2 2014-10-20 48H6 32 59°40.6' 26°40.1' 59°41.9' 26°38.4' 09:40 10:10 30 403,976 268,761 129,532 1,952 0,105 0,402 3,224
3 2014-10-20 48H5 32 59°44.9' 25°56.2' 59°44.8' 25°55.1' 13:45 14:00 15 939,516 830,547 105,579 2,732 0,188 0,470
4 2014-10-21 48H5 32 59°46.0' 25°22.1' 59°45.5' 25°19.5' 07:20 07:50 30 537,320 366,452 167,106 2,149 0,538 1,075
5 2014-10-21 48H5/H4 32 59°44.8' 25°02.2' 59°44.3' 24°59.2' 09:45 10:15 30 1331,540 971,092 358,717 1,065 0,134 0,532
6 2014-10-21 48H4 32 59°36.6' 24°21.2' 59°36.0' 24°20.1' 13:45 14:00 15 746,793 216,724 528,724 0,298 0,002 1,045
7 2014-10-21 47H4 32 59°29.7' 24°12.8' 59°29.5' 24°11.2' 15:30 15:45 15 146,758 49,211 96,647 0,078 0,279 0,044 0,499
8 2014-10-22 47H3 32 59°28.8' 23°49.4' 59°28.9' 23°46.8' 07:50 08:20 30 343,250 91,045 251,189 0,330 0,686
9 2014-10-22 47H3 32 59°22.6' 23°18.9' 59°22.7' 23°17.3' 11:05 11:20 15 390,960 157,361 232,895 0,117 0,040 0,547

10 2014-10-23 47H2 29 59°19.5' 22°52.9' 59°19.0' 22°50.0' 07:50 08:20 30 391,448 91,232 296,650 0,877 0,191 0,312 2,186
11 2014-10-23 47H2 29 59°17.7' 22°30.0' 59°17.7' 22°26.7' 10:35 11:05 30 618,200 147,132 470,821 0,247
12 2014-10-23 47H1 29 59°16.8' 21°46.2' 59°16.3' 21°43.6' 14:50 15:20 30 31,940 24,325 7,442 0,007 0,166
13 2014-10-26 46H1/H2 29 58°38.5' 21°58.6' 58°39.2' 22°01.5' 07:10 07:40 30 99,757 90,813 0,959 0,387 0,510 0,544 6,544

Total 32 5013,753 3043,995 1945,941 0,078 11,105 0,330 0,105 1,521 10,678
catch 29 1141,345 353,502 775,872 0,877 0,387 0,701 0,863 9,143
[kg] 28.2

Sum 6155,098 3397,497 2721,813 0,877 0,465 11,105 1,031 0,105 2,384 19,821

Catch per species [kg]

 
                                                                               

                                                                  

Haul no Date ICES ICES Haul Total
rectangle Sub-division duration CPUE sprat herring cod flounder smelt lumpfish lamprey nine-spined three-spined

(SD) [min.] [kg/h] stickleback stickleback

1 2014-10-20 48H6 32 30 347,280 185,604 151,104 5,026 0,346 5,200
2 2014-10-20 48H6 32 30 807,952 537,522 259,064 3,904 0,210 0,804 6,448
3 2014-10-20 48H5 32 15 3758,064 3322,188 422,316 10,928 0,752 1,880
4 2014-10-21 48H5 32 30 1074,640 732,904 334,212 4,298 1,076 2,150
5 2014-10-21 48H5/H4 32 30 2663,080 1942,184 717,434 2,130 0,268 1,064
6 2014-10-21 48H4 32 15 2987,172 866,896 2114,896 1,192 0,008 4,180
7 2014-10-21 47H4 32 15 587,032 196,844 386,588 0,312 1,116 0,176 1,996
8 2014-10-22 47H3 32 30 686,500 182,090 502,378 0,660 1,372
9 2014-10-22 47H3 32 15 1563,840 629,444 931,580 0,468 0,160 2,188

10 2014-10-23 47H2 29 30 782,896 182,464 593,300 1,754 0,382 0,624 4,372
11 2014-10-23 47H2 29 30 1236,400 294,264 941,642 0,494
12 2014-10-23 47H1 29 30 63,880 48,650 14,884 0,014 0,332
13 2014-10-26 46H1/H2 29 30 199,514 181,626 1,918 0,774 1,020 1,088 13,088

32 1608,396 955,075 646,619 0,035 3,229 0,073 0,023 0,399 2,942
29 570,673 176,751 387,936 0,439 0,194 0,351 0,432 4,572

28.2
Total 1289,096 715,591 567,024 0,135 0,084 2,236 0,159 0,016 0,409 3,443

Mean CPUE
by SDs
[kg/h]

CPUE per species [kg/h]
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                Fig. 2. Distribution of CPUE values (kg/h) for herring, sprat and other species in 
                the pelagic fish control catches during EST-POL BIAS (October 2014).
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Table. 2. Biological sampling in the r.v.”Baltica” joint EST-POL BIAS in October 2014. 
 
Pelagic fish species 

Haul 
SD number

measured analysed measured analysed measured analysed measured analysed measured analysed
28.2 0
29 4 827 141 803 219 100 47 1777 360
32 9 1877 165 1961 322 191 64 4093 487

Total 13 2704 306 2764 541 291 0 111 0 5870 847

Fish number
SPRAT HERRING 3-SP. STICKLEBACK 9-SP. STICKLEBACK T O T A L

 
 
Bottom fish species 

Haul 
SD number

measured analysed measured analysed measured analysed measured analysed measured analysed
28.2 0
29 4 1 2 8 11 0
32 9 1 2 3 0

Total 13 1 0 3 0 10 0 0 0 14 0

Fish number
COD FLOUNDER LUMPFISH T O T A L

 
 
Number of sampled plankton stations: 
SD 29 – 4 
SD 32 – 9 
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                 Fig. 3. Sprat length distributions from the control catches conducted by  
                 the rv. “Baltica” during joint EST-POL BIAS in the SDs 29 and 32  
                 (October 2014). 
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Fig. 4. Herring length distributions from the control catches conducted by  
                 the rv. “Baltica” during joint EST-POL BIAS in the SDs 29 and 32  
                 (October 2014). 
 
 
 
Meteorological and hydrological characteristics. 
 

The most frequently wind (Fig. 5.) was from ESE direction. The wind speed varied 
from 0,5 m/s to 16,8 m/s and average speed was 11,1 m/s. The air temperature ranged from 
3,1 °C to 11.7 °C, and average temperature was 5.5 °C. 

Hydrological parameters were measured on each fish control catch (haul) location 
(Fig.1). Measurements were conducted with the Neil-Brown CTD-probe combined with the 
rosette sampler. Oxygen content was determined by the standard Winkler’s method. The STD 
row data aggregated to the 1m depth stratum. The oxygen probes were taken on every 10 
meters. The salinity parameter was presented in Practical Salinity Unit (PSU). 

The seawater temperature in the surface layer of whole investigated area varied from 
8.63 to 10.82 °C. The lowest values were observed at the haul 4 location, while the warmest 
surface water was measured at the haul 1. The average value equaled 9.96 °C. The average 
surface salinity was 5.68 PSU. The minimum value was 4.60 PSU (haul 2) and maximum 
7.65 PSU (haul 13). The highest oxygen content in surface layer was 7.68 ml/l (haul 3) while 
the lowest one 6.69 ml/l (haul 1). Mean value of dissolved oxygen equaled 7.34 ml/l. 

Near-bottom water temperature varied from 3.43 °C (haul 1) to 7.20 °C (haul 13). The 
mean value calculated for the whole area covered during the survey was 4.79 °C. The average 
salinity in the close to the bottom layers was 8.88 PSU. The highest values were measured at 
haul 13 location (10.27 PSU). The lowest one was 7.17 PSU (haul 1). The dissolved oxygen 
varied from 0.00 (haul 8) to 5.98 ml/l (haul 13). The mean value was 1.85 ml/l. 

The graphic illustrations of the main hydrological parameters at the deepest station 
(connected with haul No. 11) are shown on the Fig. 6. 
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            Fig. 5. Changes of the main meteorological parameters during EST-POL BIAS 
            in October 2014.                                                   
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                Fig.6. Temperature, salinity and oxygen profiles on the deepest sampling station (haul No. 11) during the EST-POL BIAS, October 2014. 
 


