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FIRST RESULTS OF OCEANOGRAPHIC WORKS
ON UKRAINIAN LONGLINE VESSELS IN ANTARCTICA
(CCAMLR ZONE) IN 2017/2018 SEASON

ABSTRACT. Aim of works is implementation of duties, taken by Ukraine on XXXVI Commission for the Conservation of
Antarctic Marine Living Resources (CCAMLR) Session and study of habitation of main fishing objects in Antarctica waters.
Methods of works were the use of DST CTD recorder produced by STAR OGGICompany (Iceland) and the analysis of the
obtained data. Results of works include 36 longline and 11 other stations (on a line, on streamer, on Juday plankton net) executed
in Amundsen, Ross and Weddell Seas during the period from December 2017 to April 2018. Vertical changeability of temperature,
temporal changeability of benthic temperature were analyzed; spatial changeability of temperatures in separate Seas was found
out; 4 basic water masses were distinguished, influence of bottom temperature to the catches of Antarctic toothfish was analyzed.

Conclusion was made about the increase in catches while lowering the bottom temperature in Weddell Sea.
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INTRODUCTION

With the aim of study of ecological connections be-
tween fishery objects and environment and according
to duty, taken by Ukraine on XXXVI Commission for
the Conservation of Antarctic Marine Living Resour-
ces (CCAMLR) Session, observers on the Ukrainian
ships additionally to the main duties have made some
oceanographic works. There are many works about
oceanographic conditions in some seas of Antarctica
(Arnold, 1977, Arnold et al, 2001, Deband Adrian,
2006, George, 1981, Jacobs et al, 2012, Walkeret al, 2013).
The major fundamental work that united the efforts of
scientists of many countries became The Biogeographic
Atlas of the Southern Ocean (De Broyer, et al., 2014).
Our works had more specific orientation — to study in-

Cite: Paramonov V. V. First results of oceanographic works on Ukrai-
nian longline vessels in Antarctica (CCAMLR zone) in 2017/2018
season. Ukrainian Antarctic Journal, 2019. Ne 1(18), 75—83.

fluence of changeability of oceanographic elements
to forming and dynamics of concentrations of fishery
objects / firstly Antarctic toothfish ( Dissostichus maw-
soni Norman). Information was presented at XXXVII
CCAMLR Session at 2018 (Paramonov, 2018).

MATERIALS AND METHODS

Oceanographic works on Ukrainian vessels were ca-
rried out with the help of DST CTD (hereinafter CTD).
DST CTD is a compact microprocessor-controlled
temperature, depth and conductivity (salinity) recor-
der with electronic placed in a waterproof housing. It
is a complex of programmable sensors, allowing
making measurements of temperature, water, pressure
(depths), conductivity and calculating salinity and
speed of sound up to a depth of 2500 m approximately.
Producer is STAR OGGI Company (Iceland) (https://
www.star- od di.com/products/data-loggers/salinity-
logger-probe-CTD).
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The sensor was fastened to rope of the anchor in
the distance a few meters from it and, accordingly,
from the bottom.

The instruments had the following accuracy: tem-
perature measurement +0.1 °C, depth measure-
ment = 14.4 m, electrical conductivity measurement
+ 1.36 uS / cm. At a water temperature of —1.2°, the
accuracy of calculated salinity was & 1.35 %o. Depth
determination could be adjusted with the depth
sounder of the longline setting. Salinity data due to
insufficient measurement accuracy were only used to
determine water masses.

In addition, the sensors had a fairly large inertia.
To obtain 95% accuracy, the values had to be kept at
a predetermined horizon for about three minutes,
which was not possible during the longline setting.
Usually objective data started from depths of 100—
200 m, when the temperature differences between
the horizons were not so large. It was better to use the
data obtained during longline hauling, but this was
not always possible.

For the season of 2017—2018 the next volume of
works (Table 1) was executed.

RESULTS AND DISCUSSION

Vertical changeability
of temperature

The surface temperature in the Ross and the
Amundsen Seas in the moment of beginning of works
(December) was — 1,1—1,5°. In an eventual period
of works (January) the surface temperature was —
0,2—0,9°.

The surface temperature in the Weddell Sea in
March-April changed from 0° to —0,3°.

A vertical thermal structure is characterized by a
drop in temperature from the surface to the depths of
100—300 m, where the temperature of water was —
1,2—1,7¢°, after which it begun to increase.

The bottom temperature in the places of toothfish
fishing was in the Amundsen Sea: at a depth of 600 m
from —1,1° to 0°, at a depth of 800 m +0,4°, at a
depth of 900 m +0,58°, at a depth of 950 m +0,99
+1,02°, at a depth of 1150 m — +0,91 + 0,95°, at a
depth of 1200 m +0,65+0,68°, at a depth of 1306—
1372 m +0,61+0,79°, at a depth of 1496—1512 m
+0,42+0,52°.

In the Ross Sea the temperature was at depths of
650—675m + 0, 18—0, 43°, at depths of 1600—1700
m+1,06+ 1,17°.

In the Weddell Sea at a depth of 1000 m the
temperature was +0,17 + 0,34°, at 1400 m +0,13 +
0,17°,at 1500 m — 0,11 + 0,30°, at 1600 m fluctuated
around zero.

The examples of vertical change of temperature in
different Seas are presented in Fig. 2.

Absence of subsurface minimum of temperature in
the Ross Sea, probably, is explained by the insufficient
detailing of survey (a graph was built only for 8
points).

Changeability of bottom temperature
in the areas of survey and fishery

The obtained data are generalized in Tables 2—4.
In the Amundsen Sea (Table 2) at depths of about

Table 1. Amount of CTD stations executed by the Ukrainian vessels in separate areas of Antarctica in the season of 2017—2018

_ Amundsen Sea (88.2) Ross Sea (88.1) Weddell Sea (48.2) Total
Ship Longline Other* Longline Longline Longline Other*
SIMEIZ 4 16 20
KOREIZ 10 11 10 11
CALIPSO 2 4 6
Total 16 11 16 36 11

* The “other” included the halyard, streamer, and Juday plankton net.

Distribution of longline CTD stations is indicated in Fig. 1
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Fig. 1. Distribution of longline CTD stations in the Amundsen and the Ross Seas (a) and the Weddell Sea ()

600 m the presence of both ascending and de-
scending trends and presence of harmonic osci-
llations are registered in the change of bottom
temperature. At depths of 800—1368 m the tem-
perature practically did not change at times or
changed very weak. More often there was a ten-
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dency to the rise of bottom temperature. In case of
presence of harmonic oscillations, they had a daily
period.

In the Ross Sea (Table 3) on the whole there
were the same regularities. The most interesting
changes were marked at a longline Ne 37 (Fig. 3),
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where both gradually attenuation oscillation a dai- | (of about 1000 m), and tendencies to the increase
ly period and increasing trend, were simultaneously | and drop in the temperature were observed almost
marked. equal frequently.

In the Weddell Sea (Table 4) oscillation a daily It is interesting that there were oscillations of a
period observed only one time at a minimum depth | daily period in all three seas. Most often they were

Table 2. Bottom temperature in the Amundsen Sea

No Depth, m Temperature, deg. '
of longline L ] T ] Tendency, period
limits middle limits middle
KOREIZ
12 1119—1191 1172 +0,61+0,69 +0,65
18 581—603 596 —1,08—0,12 -0,76 Weak increase, after lowering
22 887—991 897 +0,56+0,61 +0,58
33 618—661 635 +0,09+0,29 +0,16 Weak increase
39 1006—1013 1010 +0,60+0,64 +0,64
44 1211—1216 1214 +0,64+0,68 +0,67
49 792—802 801 +0,28+0,48 +0,36 Weak oscillation a daily period
51 610—662 656 +0,17+0,33 +0,22 Weak increase
53 — — — — Measuring only near the surface
56 — — — — Measuring only at a surface
CALIPSO
50 904—905 905 +0,99+1,02 +1,02
56 1149—1169 1155 +0,87+0,95 +0,92 Tendency to the increase
SIMEIZ
33 1363—1388 1368 +0,67+0,79 +0,73 Oscillation a daily period
40 1306—1310 1308 +0,67+0,75 +0,73 Oscillation a daily period
61 1314—1323 1320 +0,63+0,71 +0,67 Increase
62 1499—1512 1501 +0,42+0,54 +0,45

Table 3. Bottom temperature in the Ross Sea (CALIPSO)

Depth, m Temperature, deg.
Ne .
of longline Tendency, period
limits middle limits middle

1 1604—1611 1609 +1,13+1,17 +1,14

6 1708—1698 1702 +1,06+1,14 +1,10 Oscillation a daily period
33 641—649 647 —0,43-0,27 -0,35 Oscillation a daily period
37 663—688 681 —0,35+0,18 —0,14 Oscillation a daily period; increasing trend
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registered in the Ross Sea, the least — in the Weddell
Sea. It is possible, they have a tide origin.

Spatial changes of temperature

In the Amundsen Sea water in eastern parts is colder,
than in western. So, at a depth of 1000 m the
temperature of water in a SSRU 88.2F was more cold

(+0,57+0,64°), than in SSRUs 88.2.C and 88.2.D
(+0,91+1,03°). In the Ross Sera water in the north
(650 m +1,90°) in a SSRU 88.1C is notably warmer,
than in the south (650 m — 1,14°) in a SSRU 88.11.
But the best of all spatial changeability can be
estimated from data of the survey executed in the
Weddell Sea. At a depth of 1000 m the increase of
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Table 4. Bottom temperature in the Weddell Sea (SIMEIZ)

Depth, m Temperature, deg.
Ne .
longline Tendency, period
limits middle limits middle
1 1000—1015 1008 +0,17+0,34 +0,28 Oscillation a daily period
2 1545—1550 1548 —0,10+0,22 +0,03 Tendency to the increase
3 1604—1610 1607 +0,02+0,10 +0,02 Tendency to the increase
4 1510—1515 1512 —0,01+0,01 —0,08 Tendency to the decrease
7 1545—1560 1552 0+0,09 +0,09
8 1427—1430 1428 +0,20+0,34 +0,29
9 1158—1161 1160 +0,35 +0,35
10 1683—1687 1685 —0,03-0,15 —0,07 Tendency to the decrease
13 1601—1605 1603 -0,02 —0,02
17 1473—1478 1476 +0,14+0,26 +0,16 Weak increase at the end
20 1497—1502 1500 +0,22+0,30 +0,22
21 1585—1590 1588 +0,02+0,22 +0,10 Tendency to the increase
23 1339—1407 1402 —0,03+0,30 +0.19 Weak tendency to the decrease
25 1595—1605 1600 —0,01+0,02 —0,01
42 1402—1409 1406 +0,13+0,17 +0,16
46 1651—1654 1652 +0,10+0,18 +0,14
Table 5. Water masses of the Amundsen, Ross and Weddell Seas
Water mass Amundsen Sea Ross Sea Weddell Sea
Antarctic Surface Water (AASW) Lower boundary Lower boundary Lower boundary
50—100m 50—100m 50 m
Temperature —0,6—1,2° Temperature —0,6—1,2° Temperature 0—0,4°
Winter water (WW), or Antarctic Lower boundary Lower boundary Lower boundary
Intermediate Cold Layer (AICL) 200—600m 200—300m 50—200m
Temperature —1,2—1,8° Temperature —1,2—1,8° Temperature —0,9—1,4°
Circumpolar deep water (CDW) Lower boundary Lower boundary Lower boundary
1500m 400—500m 1000m
Temperature +0,7 + 1,0° Temperature +0,3 + 1,1° Temperature +0,5 + 0,7°
Deep water of the Ross Sea No Lower boundary No
(RSDW) 600—700m
Temperature —0,2—0,4°
Deep water of the Weddell Sea No No Lower boundary
(WSDW) 1600 m

Temperature near 0°
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temperature is observed from the southwest (+0,21°)
to the northeast (+0,46°). The same conformity is
observed at adepth of 1500 m (—0,07° in the southwest
and +0,22° in the northeast). In the southwest the
most considerable temperature gradients are marked
in a bottom layer (up to 0,05—0,07° on a mile). In
the northeast the increase of temperature is observed
above depth high.

The water masses

Three water masses are in the Amundsen Sea: An-
tarctic surface water (AASW), Winter water (WW),
or Antarctic Intermediate Cold Layer (AICL) and
Circumpolar deep water (CDW).

AASW extends from a surface to the depth of 50—
100 m. It is the near-surface layer of water warmed up
in a spring-summer period with a temperature —
0,6—1,2°. WW (AICL) is lower, with a temperature in
a core near to the freezing-point of salt water in this
region — 1,8°. It extends to the depth of 200 m in the
north and to 600 m in the south. Warm CDW being
penetrating to the south waters of the Antarctic
Circumpolar Current (ACC) is deeper located.
Temperature in the core within the limits of measuring
is +0,7. Water mass extends to the maximal depth of
measuring of 1500 m and, maybe, deeper. A cha-
racteristic feature of this Sea is the absence of its own
deep water mass, at least within the surveyed parts,
which is confirmed by literature (Deb et al, 2006;
Jacobs et al, 2012; Walker et al, 2013).

In the Ross Sea the limited amount of data was
received, however, in the north part of the sea the
structure of waters and the water masses on the
whole are analogical to the Amundsen Sea. In the
south part of the sea, on a continent slope near-by
a shelf the waters structure is a bit different — the
core of CDW is located in the depths about 350 m
and temperature in the core is +0,3+1,1°, thus,
the farther south, the weaker it is traced. Cold
water mass (temperature near the bottom —0.2—
0.4°) extends deeper towards the bottom (600—
700 m), this is the deep water mass of the Ross Sea
(RSDW), which is formed on the Ross Sea shelf
and transforms after contact with the CDW. It is

more localized than a similar water in the Weddell
Sea (George, 1981).

Measuring in the Weddell Sea was carried out in
March-April, at least 3 months later, then in previous
seas, and this made some adjustments. AASW here
extended up to 50 m depth and had a temperature on
a surface 0—0,4°. WW (AICL) occupied a layer of
50—200 m and had a temperature in the core — 0,9—
1,4°. Warm CDW (in the core +0,5+0,7°) extended
from 200 up to 1000 m. According to a number of
scientists (Arnold, 1977, Arnold et al, 2001, Eberhard
et al, 1995, Fogviket al, 1985) this is slightly trans-
formed water mass of ACC. Subjacent the Weddell
Sea deep water (WSDW) is located. Temperature in
the core within the limits of measuring is — 0,1 + 0,2.
Water mass extends to the maximal depths of mea-
suring 1600 m and, obviously, deeper.

Determination of water masses and their borders
was made from limited and incomplete data. The
data are summarized in Table 5.

Antarctic toothfish
and bottom temperature

The Antarctic toothfish Dissostichus mawsoni in the
Weddell Sea was observed at almost all stations, only
at one station there was no catch at all. Increased
catches (over 50 fish per longline) were in the
northeast of the survey and in some places in the
south.

An attempt was made to relate catches and bottom
temperatures. Since the standard longlines (2500
hooks) were displayed and thus the catches were
comparable, the absolute value of the catches was
taken. In this case, the correlation coefficient of the
catch with the temperature at a depth of 1000 m was
—0.44, with the bottom temperature at the place of
fishing —0.55, and with a temperature at a depth of
1500 m —0.62. The values of the correlation
coefficients are quite large and indicate an increase
in catches with decreasing temperature at the bottom.
However, testing the null hypothesis by the Student’s
criterion in all three cases does not indicate that the
correlation coefficient is significant, which is related
to short series of observations (10—14 cases).
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MEPLOI MIACYMKHW OKEAHOTPA®IYHUMX POBIT
HA YKPATHCBKUMX SIPYCOJIOBHUX CYAAX B AHTAPKTULII
(30HA 111 KKAMJIP) ¥ CE30H 2017/2018 POKIB

PE®EPAT. 3 meTol0 BUkoHaHHST 000B’sI3KiB, B3ITUX YKpaiHoto Ha XXXVI cecii Komicii 3i 36epexkeHHsSI MOPCHKUX KUBUX
pecypciB AuTapkTuku (KKAMJIP) Ta BUBYeHHS yMOB IPOXXUBAHHS OCHOBHUX 00’ €KTIB TPOMUCITY Y BOaX AHTAPKTUKHU Ha
YKpaiHCbKUX pUOOJIOBHUX Cylax, sIKi BeJyd MPOMUCEN iKjiada, yKpaiHChKi CocTepiradi, OKpiM CBOiX OCHOBHUX 3aBJaHb,
3MiIICHIOBAJIM TAKOX JEsIKi OKeaHOoJIoTiyHi podoTtn. Metomamu pobit O0yno BukopuctanHsa camonucy DST CTD icnann-
cbkoi pipmu STAR OGGI ta aHani3 orpuManux gaHux. Pesynsratu po0iT BKI04aoTh B cede 36 nmpusipycHux ta 11 iHimx
cTaHLii (Ha ¢ani, Ha cTpimepi, Ha ciTui Jxeni), ki OyJ1u BUKOHaHi B Mopsix AMyHaceHa, Poca ta Beanenna y nepion 3
rpynHst 2017 o kBiTeHb 2018 poKy TppoMa yKpaiHcbKuMU cynaMu («Cimeis», «Kopeis» Ta «Kaninco»). Ha ocHOBi oTpuma-
HUX MaTepiaiiB OyJjia mpoaHaai3oBaHa BEPTUKaJbHA MiHJIMBICTh TEMMEPATYPH, SIKa 3BUYAHO 3HUXXYBajlach Bi/l TOBEPXHi
1o TaubuH 70—250 M, moTim 3pocTana g0 rmmouH 300—400 M i maiti 3HUKyBaiack. Y 4acoBiil MiHJIMBOCTI TPUAOHHOT TEM-
repaTypy HaiOUIbIII KOJIMBAHHS CIIOCTepiraancs Ha raubuHi 6i1s 600 M, HUXYe BOHM 31e0LIbIIOro Oy/Iu He3HA4YHi. Bu-
sIBJIEHA MTPOCTOPOBA MiHJIMBICTh TEeMIIEpaTypu B OKpeMux Mopsix. KpiM o4ikyBaHOI0 3HMKEHHS TeMIlepaTypH 3 MiBHOYI Ha
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MiBICHB Y MOPi AMYHICeHa BOJIa B CXiTHMX YaCTUHAX OyJia XOJIOIHIIIa, HiXX Y 3aXiTHMX, TOMi IK y Mopi Bemnena mpoctexy-
€ThCS MIABUIIIEHHS TEMIIEPATYPU 3 MiBASHHOIO 3aX0y Ha MiBHIYHUI cxif. Y mexax BuMiproBadb (1000—1500 M rmubuHm)
Oy/u BUiJIEHI YOTUPU OCHOBHI BoaHiI Macu y Mopsix Poca Ta Bennena: AHTapKTHMUHaA nmoBepxHeBa BoaHa Maca (AIIBM);
AHTapKTUYHMI XoJaoaHUi rpoMixkHuit map (AXITI) ado 3umoBa BogHa Maca (3BM); LlupkymroisipHa riiMOMHHA BoJHA
maca (LI'BM) Ta [mubunHa BogHa maca mopiB Poca i Beanena (BinnosinHo TBMP ta TBMB) ta Tpu — y Mmopi AMyH/IceHa,
Jie He OyJ10 BjlacHOI TIMOMHHOI BogHOI Macu. [1poaHasnizoBaHoO BILIUB MPUAOHHOI TeMIIepaTypy Ha YJIOBU aHTAPKTUYHOTO
iknmava. 3po0JieHi BACHOBKH TTPO 3pOCTaHHS YJIOBIB 3 MOHIKEHHSIM IMPUIOHHOI TeMnepatypu y Mmopi Bemxnena. Pobotu ma-
I0Th OYTU MPOJOBXKEHI B HACTYIHI POKM.

Karouoei caosa: AHTapkTUKA, TEeMIIepaTypa, MiHJIUBICTb, BOAHI Macu, aHTAPKTUYHUI iKJ1ay.
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