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Abstract.

The observations and changes in the hydrographical parameters
temperature, salinity and oxygen during the 19807es off West
Greenland are described and discussed in the light of a climatic

¢ecling, which cccupied the Davis Strait area in the period 1982

i

~ 1984,
1. Introduction.

Recognizing the importance of the physical environment to the
living corditions for marine species, the Greenland Fisheries and
Environment Research Instltute 1in 1980 decided to expand the

regsearch in the field of physical oceancgraphy.

The annual research program now contains - three major cruises,
one in April covering the NAFQ standard sections south of the
Fylla Bank and two in July and November respectively covering the
standard sectlons north of the Fylla Bank as well as a number of
ataticone to the west of and in the Disko Bay area. In ad@ition to
these three cruises the Fylla Bank section is worked out as

- frequently as allowed by other field activities of the Inatitute.

The purpose of thls paper is to gsummarize seome of the main
features in the hydrographical conditions in the West Greenland

area during the first half of the present decade.

The period in question has been dominated by a drastical change
in c¢limate, which has affected the physical conditions in the
whole Davis Strait.
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Climatic changes.

To illustrate the climatlc changes in the West Greenland area in
the 19807es Pig. 1 shows the anomaly of the monthly mean air
temperatures at the Godthib meteorological station from January
1980 to Januray 1986. It is seen that during 1980 and 13981 the
air temperature fluctuated around the normal condition. The
period from February 1982 to November 1984 was characterized by
negative temperature anomalies for each meonth, and especlally the
winter months in 1983 and 1984 were extremely cold. The reason
for these cold conditions was the displacement of an Artic-Cana-
dian cold airmass to the Davis Stralt area. The center of this
airmass was located near the clty of Egedesminde where the
temperature anomaly durlng the winters 19283 and 1984 was minus 12

dagrees and minus 14 degrees, respectively, (Fig. 2) {Rosenoern
at al, 1985).

In 1985 the temperature in the atmosphere returned to almost
normal conditlons, except for the winter months 1984 - 1985 and

1985 ~ 1986 where high positive anomalies were observed.

Temperatures.

The temperature of the surface laver of the ocean generally is

affected by two processes:

a) Interaction with the atmospherae.
b} Gain and loss cof heat due to advective and vertical

convectlve processes.

f

'Fig. 3 shows that in the West Greenland area the surface - layer

temperature for most of the years 1ls correlated with the atmos-
pheric temperature i{.e. the cold atmespheric conditlons during

the periocd 1982 - 1984 are reflacted in the sea temperatures.

Begsides the cold atmospheric conditions, 1982 was also

characterized by a greater than normal inflow of cold arctic

water from the Eagt Greenland current.

The development in the temperature given as 3=-year running means
at four depth intervals (0-5G, 50-150, 150-400, 400-600m) at
three stations just west of the fishing banks along the coast are
shown 1n Fig. 4-6.

It is seen that the tendency in the variations along the coast
followe the same pattern mors or lesa, aspeclally at the greater
depths, where the temperature is not affected by dlrect inter-

action with the atmosphere i.e. advective processes are dominant

below the surface layer.




It 4is alse noted that at all three stations the temperature
decreases during the cold climatic period at the beginning of the
19807es. Especlally it ls remarkable that also the deeper layers

show decreasing temperatures, Possible explanations for this

will be discussed below.

As mentioned above continlous hydrographical observations in the
Disko Bay were 1initiated 1in 1980, and some characteristic

properties can be established, see also Sloth and Buch (1984).

During the summer and autumn period the surface temperatures are
generally higher in the bay than outside in the West Greenland
coastal current, and maximum temperatures are found in an area
south-east of the city of Godhavn, (Fig, 7,8}, The effect of the

climatic coolling are ¢learly seen on these figures.

Vertically, the temperature distribution reveals three layers. A
surface layer with temperatures up to 10 degrees Celsius during
the summer, an intermedfate layer most generally with tempera-
tures below 0.5 degrees Celsius and a bottom layer with tempera-

turea lncreasing to approximately 2-3.5 degrees Celsius.

. Salinity.

The 19807es has also revealed great variations in the salinity
distribution. In Fig. 9 and 10 is shown the surface salinity
distribution from July 1980 and 1982, i.e. from a year before and

a year during the above menticned cold pericd.

The distributlon pattern as well as the absolute values have

changed considerably in the period between the twe years.

In 1980 only & minor area near the coast showed salinities below

J22  and the majority of the southwestern part of the investigated

area were occupled by water with salinity abowve 33.75% ,

In 1982 the maximum values were in the interval 33.25% - 33,5%
¢bserved in a relatively small area near the coast. In all other
areag the observed salinities were below 33.25% decreasing
towarda the west and northwest with a minimum below 29% .
Fig. 11-13 .ghow time gerles of the salinity in four depth
intervals at three statlons just west of the f£ishing banks. They
all show a decrease in salinity during the c¢old period, and the

decrease is found at all depths, most markedly, of course, in the

surface layer.

In the surface layer the variations are greatest at the north-

western station in agreement with the horizontal digtribution
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shown in Fig, 9 and 10, In the other three depth intervals the

greatest fiuctuations are found to the south and to the north.

. Ongen.

In 1982 observations of oxygen and nutrients became a permanent
part of the standard hydrographical research program, but only
results of the oxygen obgervations will be discussed briefly in

this paper.

A typical vertical profile of the oxygen distributicn in the
watera off West Greenland is shown in Fig. 14, The concentra-
tions are above 6 ml/l at all depths or a degree of saturation
above 80%,

One of the purposes of introducing the oxygen observations in the
hydrographical observation program was the idea that oxygen may
ba used as an parameter to identify different watermasses, which
for the West Greenland area is pimarily a question of

distinguishing between water from the East Greenland c¢urrent and

that from the Irminger Current.

Preliminary results of thia work haa been obtained by taking
oxygen observations from different stations and depths where the

temperature and salinity clearly indicated that the water

.originated either from the East Greenland - or from the Irminger

current, Fig. 15.

This provisional analysis indicates that the oxygen content in
the East Greenland water is between 7.5 and 8 ml/L, while the
Irminger water ghows concentrations of 6.5 - 7 ml, L., Although the
material is still limited this is so wEll.defined a demarcation
between the two watermasses in their oxygen content that it gives
reason Lo believe that oxygen c¢an be used as  an Independent

tracer for watermass clasgification in the West Greenland area.
Piscussion.

The change in climate has been the generator of changes in the

physical properties of the West Greenland waters.

First of all the strong cooling, especlally during winter, has
caused negative temperature ancmalles and an above- normal

generation of winter ice in the whole Davis Strait area, Fig. 16.

Generation of ice means disengagement of salt, which toggther
with the cooling of the water are the driving factors in the
process of wvertical convection. It seems reasonable to belleve
that this process is at least partly responsible for the negative

temperature anomalies observed at great depths.
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The positive anomaly of ice distribution will, when 1lce is
melting, definitely cause a change in the distribution and the

absolute values of the salinity, which was also observed.

The changed distribution of temperature and salinity naturally
will affect the density conditions in the area and thereby the
circulation pattern, which is another factor toc be considered
when exploring the anomalies in temperature and salinity at
greater depths. Data to evalute and describas the changea in the
circulation in details are not available, but some tendencies can

ba presented.

In the West Greenland area the Irminger Sea current component is
found just west of the fishing banks at a depth of 400-600m in
July as described latest by Buch (1984}, who also showed that
there 18 good correlation between temperature and salinity
variations. (Fig. 17}, This figure shows especialiy two vears
diverging from the Irminger water characteristics, wviz. 1976 and
1984, The 1976 divergence can be attribﬁted to the so-called
"19707ies anomaly", which was cbserved at various places through-
out the North Atlantie (Ellett, 198C; Malmberg and Svansson,
1982; Dic¢ksen and Blindheim, 1984). The Jlatter authors also
reported a change in the distribution and migration pattern of

cod in the Barents Sea due to the apnomaly in the environment.

The 1984 anomaly is much stronger than the one observed in 1976,
A possible explanaticn for this anomaly may be eilther that the
hydrographical econditions in the West Greenland area / Davis
Strait prevented a normal inflow of Irminger water, or that the
hydrographical conditigns 1in the Irminger Sea itself were
abnormal, which again would be a reflection of drastic c¢hanges in
the whole North Atlantic circulation system, which to the authors

knowledge have not heen ohsgerved,

Knowing the meteor¢logical anomalies in the Davis Strait
described above and their effect on the marine environment, the

first explanation seems the most likely one.
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Fig. 1. Air temperature anomalies at the Godthdb station in the

period 1980-86. !




Fig. 2.

Temparature

Aromalies of the mean air temperature of January-february 1983 in
the arctic region.
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Fig. 3. Air and sea temperatures near Godthab in June and July for
the period 1950-85.
¢ Monthly mean air temperature in June.
¢ Mean temperature at Fylla Bank st. 2 medio June.

B Mean temperature at Fylla Bank st. 2 primo July.
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Fiq: 4. 3 year running mean of temperatures in 4 depth iqtervals on Fylla
Bank, St. 4 at the beginning of July, 1969 - 1984,
- 5S0m
—————————— 50 - 150 m
.......... 150 - 400 m \
---------- 400 - 600 m
.Y
]
4
3
]
1

Ternperatur
[~

] AN
- PR WA Y
4 LAY S r v i
’ - I r
| J o !
1 o LI N
I - i
- 'I f
- 4
o V' ey '
- ~
4 - ~o2
Q
4
4
4
-1 —t—r—— ——— ——r
60 65 70 75 BO

Year

BS

"Fig. 5, 3 'year running mean of temperatures in 4 depth intervals on Lille
Hellefisk Bank, St. 5 at the beginning of July, 1971 - 1984.
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Fig. 6. 3 year running mean of temperatures in 4 depth intervals on Store
Bellefisk Bank, St. 5 at the beginning of July, 1971 - 1384,
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Surface temperatures,
July 1983.

Fig. 9.

surface salinity.,
July 1980.
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Hellefisk Bank, St..5 at the beginning of July,
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Fig. 12. 3 year running mean of salinities in 4 depth intervals on Lille
Hellefisk Bank, St. 5 at the beginning of July, 1971 - 1984.
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Fig., 13. 3 year running mean of salinities in 4 depth intervals on Store

1971 -~ 1984,
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Fig. 14. Vertical profile of temperature and cxygencontent at Fylla Bank,
St. 4, July 1983,
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Fig. 15. Oxygen versus temperature from the West Greenland area.
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Sea ice distribution in the Davis Strait.
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Fig. 17 Temperature - salinity diagram for the 400-600 m
water column at the beginning of July since 1970.
The T-S characteristics of the Irminger Water

component are shown inside the rectangular.
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