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SUMMARY

The cruise, which is part of the Swedish marine ibooing programme, covered the Skagerrak, the
Kattegat, the Sound and the Baltic Proper. In taki®&Proper the winter pool of nutrients were
mapped.

All nutrients in the surface water were generatlymal for the season, except in the Baltic Proper
where concentrations of silicate were higher orimhigher than normal. The surface water
temperature was normal for the season except iBkagerrak where it was colder. The surface
salinity was lower than normal in the Skagerrak #redKattegat and normal to slightly above
normal in the Baltic Proper.

In large parts of the deep water in the Baltic Brdpe oxygen concentrations were close to 0 ml/l.
At the stations in the western Gotland basin hyenogulphide was present from 80 to 100 meters,
at station BY31 Landsort Deep from 125 meters drstiedion BY29 no hydrogen sulphide was
present this time. Between BY29 and BY15 in theéexasGotland basin hydrogen sulphide was
found at the bottom depth at BY21 and from 215 nsei¢ BY15. Hypoxia, < 2 ml/l was found in
all basins from 65-85 meters depths in the Baltaper. In the Hand Bight, hypoxia was found
from 70 meters, in contrast oxygen concentratitoova 2 ml/l were observed in the bottom water
in the Bornholm basin.

The fluorescence from the CTD showed an ongoinggrioom in the surface water in the
Skagerrak and the Kattegat.

Next cruise is scheduled to staft & March.
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RESULTS

The cruise was performed aboard the Finnish reseassel Aranda and started in Helsinki on the
9™ of February and ended in Abo/Turku ord"igf February. The winds during the cruise were weak
to moderate and from varying directions.

During the cruise a wave buoy at Knolls grund wegdaced with a new one.

This report is based on data that have passestajfiality control. When data are published at the
SMHI data centre some values might have changedfafther quality controls have been
performed. Data from this cruise are publishedoas @s possible on the data centres webpage,
normally within one or two weeks after a cruise.

Download data herduttp://www.smhi.se/klimatdata/oceanografi/havsnofita

The Skagerrak

The temperature in the surface water was lower tloamal for the season and varied between 0.7
and 2.0°C, and the surface salinity was lower th@amal, 19.7-25.9 psu. The halocline and
thermocline coincided at 10-25 meters depth.

The concentration of inorganic nitrogen (nitraterit@+ammonia) in the surface was slightly below
normal and was between 4.48 and 5.13 umol/l. $&ieas generally lower than normal in the
surface water and varied between 7.2 and 8.9 pidld concentration of phosphate was slightly
higher than normal and was between 0.55 and 0.58/jimthe surface water.

The bottom water was well oxygenated with 6.1 ml/l.

The fluorescence from the CTD showed an ongoinggpxioom in the surface water.

The K attegat and the Sound

The temperature of the surface water was normdahseason and varied between 1.4 and 2.2 °C.
The surface salinities were lower than normal her $eason and varied between 21 psu in the
northern part and 8 psu in the Sound. In the Kattdge thermocline and halocline coincided at 15
meters depth. The Sound had a stronger stratdicati 15 meter with low salinity in the surface, 8
psu, and higher in the bottom layer, 31 psu.

The phosphate concentration was normal to sligtiityve normal and varied between 0.57and 0.63
pmol/l. The inorganic nitrogen in the surface wates normal for the season and varied between
4.27 — 5.20 pmol/l. The concentration of silicatesurface water varied between 8.6-13.7 pmol/l,
with the highest concentrations in the Sound anslmeemal to above normal for the season.

The deep water was well oxygenated in the wholédgat as well as in the Sound, which is normal
for the season. The lowest concentrations in th®imowater were measured to 6.1 ml/l.

The fluorescence from the CTD indicated some plamkictivity in the whole area.



The Baltic Proper

The temperature in the surface water was normdahseason and varied between 1.9-3.6 °C. The
salinity was normal to slightly above normal in thieole investigated area. Surface salinity varied
between 6.9-8.0 psu with the lowest salinity in Hwthern Gotland Basin and the highest in the
Arkona Basin. The surface layer was well mixedQe86 meters in the central and northern parts
and shallower in the southwestern parts where stwell mixed to 40-50 meters.

Mapping of the winter pool was performed in theaaggesented in figure 2. The phosphate
concentrations were normal to slightly above norfoathe season, concentrations varied between
0.65-0.96 umol/l. The concentrations of inorganicogen was normal except in the south and in
the south west where it was above normal, variatiware 3.62-7.54 pumol/l, lowest in the western
Gotland basin and highest in the Arkona basinc&ii concentrations continued to be highly
elevated in the whole area and varied between 2B.54umol/l.

In large parts of the deep water in the Baltic Brdpe oxygen concentrations were close to 0 ml/l.
At the stations in western Gotland basin hydrogdphsde was present from 80 to 100 meters, at
BY31 Landsort Deep from 125 meters and at BY29ydrdgen sulphide was present this time.
Between BY29 and BY15 in the eastern Gotland blagilmogen sulphide was found at the bottom
depth at BY21 and from 215 meters at BY15. Hypopxid ml/l was found in all basins from 65-85
meters depths in the Baltic Proper.

In the Hano Bight, hypoxia was found from 70 metbmsvever oxygen concentrations above 2 ml/|
were observed in the Bornholm basin in the bottcatew

The fluorescence measurements from the CTD shosveghytoplankton activity in the whole
investigated area.
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Figure 1. Transect showing oxygen and salinityulgrothe Baltic Proper, from the Sound to the
Gulf of Finland
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         TRACKCHART
Country:    Sweden
Ship:         R/V ARANDA
Date:         20170108-20170115
Series:      0001-0033


Date: 2017-02-22

Time: 13:43
Ship: AR
Year: 2017
Ser Cru Stat Proj Stat Lat Lon Start Start Bottom Secchi Wind Air Air WCWI CZPP No No TTSSPDDHPPNNNANASHCC
no no code name date time depth depth dir vel temp pres elac hohp de btl e eaahoo2httttmtliuoo
yyyymmdd  hhmm m m C hPa aove loy mmll xxsoorrrookommm
tueo apt pptt yy stiaznty3unn
hdsb o o -stt
p bcbc b ¢ s _ _
tttt tt i VvV s
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sm
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t
0095 3 GFXX29 SYK BY23 / LL7 5950.79 02450.27 20170209 1215 100 18 1 -5.9 1044 2810 x--- 13 13 X X X X - X X X XX XX - X - - -
0096 3 BPNX60 SYK LL12 5929.01 ©02253.81 20170209 1820 84 09 5 -4.6 1044 9999 x--- 11 11 X X X X - X X X X X X X - X - -
0097 3 BPNX62 SYK LL15 5911.00 02144.81 20170209 2240 132 13 5 -3.9 1044 9990 ----1 1 XX XX = XXX === === - - - - - =
0098 3 BPNX33 BAS BY27 5917.93 ©2133.18 20170210 0010 180 12 5 -3.5 1044 9990 ---- 1515 X X X X - X X X X X X X X X X - X - - -
0099 3 BPNX34 BAS BY28 5902.50 02106.04 20170210 0300 200 1 7 -2.7 1044 9990 ---- 17 17 X X X X = X X X X XX X X X X = X - - -
0100 3 BPNX35 BAS BY29 / LL19 5852.91 02019.67 20170210 0620 178 10 10 -1.5 1043 1130 x-Xx- 16 16 X X X X = X X X X X X X X X X = X - - -
0101 3 BPNX27 BAS BY21 5826.51 ©02020.01 20170210 0930 122 13 8 -1.0 1043 1130 ---- 14 14 X X X X = X X X X X X X X X X - X - - -
0102 3 BPEX26 BAS BY20 FARODJ 5759.89 01952.27 20170210 1300 203 1 7 -0.7 1042 1130 x--x 17 17 X X X X X X X X X X X X X X X X X - X -
0103 3 BPEX@O BAS BY19 5733.04 02009.65 20170210 1620 160 10 8 -0.5 1041 0030 ---- 1515 X X X X = X X X X X X X X X X = X - - -
0104 3 BPEX19 BAS BY13 5723.23 01926.02 20170210 1930 122 12 8 -0.4 1041 9990 ---- 14 14 X X X X = X X X X XX X X X X - X - - -
0105 3 BPEX21 BAS BY15 GOTLANDSDJ] 5718.73 02004.57 20170210 2230 249 14 8 -2.4 1042 9990 xxx- 19 19 X X X X X X X X X X X X X X X X X X - X
0106 3 BPEX21 EXT BY15 GOTLANDSDJ] 5718.73 02004.57 20170210 2350 249 15 9 -2.0 1042 9990 ---- 6 6 XX XX =-XXXXXXXXXX-=-X-=--X
0107 3 BPEX14 BAS BY11 5704.47 ©1950.53 20170211 0220 213 14 10 -1.4 1041 9990 ---- 17 17 X X X X = X X X X X X X X X X = X - - -
0108 3 BPEX13 BAS BY10 5638.02 01935.08 20170211 0535 147 13 7 -1.8 1040 9990 x--- 1515 X X X X = X X X X X X X X X X = X - - -
0109 3 BPSE12 BAS BY9 KLAIPEDA 5607.51 ©01917.00 20170211 0915 127 11 10 -0.7 1040 2840 ---- 14 14 X X X X - X X X X X X X X X X - X - - -
0110 3 BPSE@O BAS BCS III-10 NE 5553.60 01854.89 20170211 1215 115 11 12 10 -0.4 1038 1640 x-x- 14 14 X X X X = X X X X X X X X X X = X X - -
0111 3 BPSE@O BAS 23N BCS III-10 5555.80 01829.48 20170211 1440 104 10 11 0.2 1038 1630 ---- 13 XX XX =XX=-X=-XXX-=---X-=-X -
0112 3 BPSE@O BAS 18E S:a Midsjobanke 5545.80 ©1752.70 20170211 1725 61 10 13 0.1 1037 9990 ---- 9 X X X X - X X X X XXX - =X - - -
0113 3 BPSE@@ BAS 19N BY7 5531.60 ©01702.59 20170211 2045 40 12 16 -0.1 1036 9990 ---- 7 7 XX XX =XXXXXXXXXX-=-X- - -
0114 3 BPSE@O BAS 6N Stolpe Troskel 5522.20 01630.98 20170211 2315 54 12 10 -1.1 1036 9990 ---- 9 XX XX =XX=-X=-XXXX-=--X-=- - -
0115 3 BPSBO7 BAS BY5 BORNHOLMSDJ 5515.00 ©01559.04 20170212 0200 91 11 12 -1.4 1036 9990 x-xx 12 12 X X X X X X X X X X XXX XXX - -
0116 3 BPSBO6 BAS BY4 CHRISTIANSO 5522.97 ©01520.02 20170212 0505 94 10 11 -1.0 1036 9990 x--- 12 12 X X X X - X X X X X X X X X - X - - -
0117 3 BPSA@5 EXT W HAMMER ODDE 5518.54 ©01435.93 20170212 0800 53 08 11 -0.7 1037 1330 ---- 8 8 =X =X = =X= === ===« =« - -«
0118 3 BPSA@3 BAS BY2 ARKONA 5458.27 01405.92 20170212 1120 47 10 11 -0.9 1037 2740 xxx- 8 8 XX XX =XXXXXXXXXX=-XX - -
0119 3 BPSA@2 BAS BY1 5500.95 01318.03 20170212 1410 47 10 10 0.7 1037 1340 x--- 8 8 XX XX =XXXXXXXXXX=-X=- - -
0120 3 SOCX39 BAS W LANDSKRONA 5552.00 01244.89 20170212 2005 50 10 4 -1.6 1040 9990 x--- 9 XX XX =XXXXXXXXXX-=-X- - -
0121 3 KAEX29 BAS ANHOLT E 5640.11 01206.67 20170213 0130 62 12 3 -1.0 1040 9990 xxx- 10 10 X X X X X X X X X X X X X X X X X X - -
0122 3 KANX25 BAS FLADEN 5711.56 ©01139.47 20170213 0505 84 21 1 1.3 1040 9990 x--- 12 12 X X X X = X X X X X X X X X X = X - - -
0123 3 SKEX18 BAS A17 5817.06 ©01030.26 20170213 1200 340 7 24 5 0.5 1039 2720 xxx- 1514 X X X X X X X X X X X X X X X X X - - -
0124 3 SKEX17 BAS A1e 5816.03 01043.46 20170213 1400 202 22 3 0.7 1038 2720 ---- 14 0 =X =X ==X === ===« = - - -«
0125 3 SKEX16 BAS A1s 5817.66 ©01050.70 20170213 1515 135 26 3 0.6 1038 2730 x--- 12 12 X X X X = X X X X X X X X X X = X = X -
0126 3 SKEX15 BAS A14 5818.93 01056.54 20170213 1610 110 27 2 0.7 1038 2730 ---- 11 0 - X =X - =X=- = === - - - -
0127 3 SKEX14 BAS A13 5820.37 01101.66 20170213 1710 90 29 3 0.5 1038 9990 x--- 10 10 X X X X - X X X X X X X X X X = X - X -
0128 3 FIBG27 BAS SLAGGO 5815.59 01126.14 20170213 2115 74 24 2 0.1 1037 9990 xxx- 9 9 XX XX =XXXXXXXXXX-=-X-=- - -
0129 3 SKEX23 BAS P2 5752.00 ©01117.52 20170214 0050 93 27 4 0.2 1037 9990 x--- 10 10 X X X X = X X X X X X X X X X = X - - =
0130 3 KANX50 BAS N14 FALKENBERG 5656.40 ©01212.71 20170214 0715 30 00 1 0.8 1036 1110 xxxx 7 7 XX XXXXXXXXXXXXXXX-=- - -
0131 3 KAEX29 BAS ANHOLT E 5640.12 01206.67 20170214 0945 62 8 34 2 0.7 1036 1110 xxxx 10 10 X X X X X X X X X X X X X X X X X X - -
0132 3 BPSA@1 BAS 441 STEVNS KLINT 5516.29 01234.32 20170214 1745 26 28 © 2.0 1035 9990 ---- 6 6 XX XX =XXXXXXXXXX-=-X-=-- -



Date: 2017-02-22

Time: 13:43
Ship: AR
Year: 2017
Ser Cru Stat Proj Stat Lat Lon Start Start Bottom Secchi Wind Air Air WCWI CZPP No No TTSSPDDHPPNNNANASHCC
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0133 3 BPSA@GO BAS BY3 HAMRARNE SUND 5519.11 ©01428.95 20170215 0000 48 26 3 3.9 1035 9990 ---- 8 8 XX XX =XXXXXXXXXX-=-X- - -
0134 3 BPSHO5 BAS HANOBUKTEN 5537.03 01452.04 20170215 0230 80 28 2 3.6 1034 9990 x--- 11 11 X X X X = X X X X X X X X X X = X - -
0135 3 BPSH51 BAS HANOBUKTEN-KBV 5548.02 01520.05 20170215 0445 60 00 © 2.0 1034 9990 ---- 9 XX XX =XXXXXXXXXX=-X - - -
0136 3 BPWK@1 BAS REF M1V1 5622.25 01612.11 20170215 0925 21 9 00 © 1.0 1034 1101 xxxx 5 5 XX XXXXXXXXXXXXXXX-=- - -
0137 3 BPSE49 BAS BY39 OLANDS S UDDE 5606.98 01632.16 20170215 1205 50 15 22 5 3.0 1033 0020 ---- 8 8 XX XX =XXXXXXXXXX=-X - - -
0138 3 BPWX45 BAS BY38 KARLSODJ 5707.03 01740.12 20170215 1840 114 22 8 3.5 1029 9990 x-x- 14 14 X X X X = X X X X X X X X X X = X X - -
0139 3 BPWX@O EXT Knolls grund 5730.86 ©01736.81 20170215 2315 90 23 8 3.3 1026 9990 ---- 12 =X =X = =X===== == - - = X -
0140 3 BPWX42 BAS BY36 5743.01 01722.01 20170216 0110 140 24 6 2.7 1025 9990 ---- 1515 X X X X - X X X X X X X X X X - X - - -
0141 3 BPWX38 BAS BY32 NORRKOPINGSDJ 5801.01 01759.06 20170216 0430 205 29 4 2.4 1022 9990 x--- 17 17 X X X X = X X X XXX X X X X = X - - -
0142 3 BPNX37 BAS BY31 LANDSORTSDJ 5835.62 01814.18 20170216 0830 459 13 27 8 0.9 1019 1130 XXXX 23 23 X X X X X X X X X X X X X X X X X X - -
0143 3 BPNX36 BAS BY30 5847.29 01905.71 20170216 1305 191 10 25 8 1.5 1015 1630 ---- 16 16 X X X X - X X X X X X X X X X - X - - -



Bottom water oxygen concentration (ml/l)
Ship: Aranda
Date: 20170209-20170217
Series: 0095-0143
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