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sammen- 

During the Mod 1970-1 996, a number of current measmements were wried out in the 
Barents Sea by different institutiom. The o h a t i o n s  inchi& measumnents h m  k e d  
mooring buoys and data k m  drifting satellite tracked buoys. Parts of the data were 
pubbhed previously m technical reports with rather limited distribution. The aim of the 
present report is to summarise the results h both Eularian and Lagrangian current 
measmments with the main focus on the mean conditiom. The current variability is 
discussed in relation fo the longest time series. 
The results show that, with only a few exceptions, the current direction is almost the same 
through the whole water column. The cun-ent velocities are low in general, except along 
the Norwegian mast and some localities mund the Svalbard Bank In most locatiom, the 
current shows great temporal variability. In the longest time series, there is a weak 
seasonal signal showing stronger cments during winter than summer. 



The Barents Sea is a relatively shallow continental shelf sea with an average depth of 230 m. 
The main f w  of the bottom topogn@y are showa m Fig. I. The bottom tapography 
strongly iufiuences the current amditiom, especially in the most shailow areas. There are three 
main water masses in the Bareats Sea (Loeng, 1991); the C o a d  Water, the Atlantic Water and 
the Arctic Water. The Coastal Water and the Atlantic Water enter the Sea baough the 
area between Nonvay and the Bear Island (Fig. l), and both of these water masses are flowing 
east and northeastwards into the Barents Sea. In the inflow area, the varies h m  
3.5" to 6.5OC far both water masses, dependhg on both s e a d  aml interaunual variatiom. The 
Atlantic Water is de- with a &ty higher tbm 35.0 (Helland-Hansen and Nansen, 1909), 
while the coastal water has a s&nity below 34.7. The Arctic Water is characterised by 
t e m m  below zero and salinity between 34.3-34.8 (Loeng, 1991). The Arctic Water enters 
the Barents Sea through the M#theni border between Spbbergen and Franz Josef Land, and 
tbrough the eastem boundary between Novaya Zemlya and Franz Josef Land as wd. The Arctic 
Water is d y  flowing t o d  the west and southwest. In same areas, like the Svalbard Bank, 
w a ~ a  masses are formed locally (Loeng, 1991). 

k l i e r ,  the ckdation pattem of the Boirents Sea was based mainiy an hydrographic 
obsewatiop~s and m c a i  c a l d o n s  of the ciarent field. Very few current measmements 
were available befare the 1970s. Tantsiura (1959) pmwakd a detailed current map for the whole 
Bare!nts Sea based on hydmgmphiical obsamtion and dynamic calculaiions. Novitsky (1%1) 
preseatedhm maps, one for the surfacelayerandtheotkrfbrthe bottom layer. Laier, these 
maps were used as the basis fm riew anes Loeng (1989) mtrodwed a more simplified map m 
which some mare recent obsewations of current d hydmgraphy were included. This map was 
later m&ed and improved by Loeng et al. (1993b, 1997) 

I n c a m i e c t i a n w i d i ~ l e u m a c t i v i t y ~ t h e ~ S e 9 , m e n ~ ~ ~ ~ o n  
pgmmme thst inciuded current measurememts was initkid The River and Harbur 

in Trondheim was reqxmsi'ble for the obBeinratians h m  the begimiing m 1976, but 
h autumn 1984 the O c d c  Company of Norway Als (Oceanar) assumed repmi'bility for 
most of the measurement related to petroleum adhity m the marine enviroinned The 

progtamme bas been fhded maidy by the Narwegian Petroleum Directorate en- 
(NPD) and the oil coapnies through their umbrelia organidon, O p e r a t m K d  Nord 
(OKN). OKN has als0 given finrmcial support to current mesurements camied out by other 
Nomegian research h t h t e s ,  such as the Id tu te  of Marine Research (IMR) and the 
Norwegian Hydrogmphic Service. 

A number of satellite-tracked Argos b y s  have been released in the Barents Sea by IMR in 
order to study the upper layer ckcuhtion and foliow the drift and dispersat of pelagic fish larvite 
and juveniles. Also, the SACLANT Undersea Research Centre, La Spezia, Italy, r e 1 4  drifter 
in the N d c  Seas and some of these drifted into the Barents Sea (Podain et d., 1996). 

The results fkom the different measmment progaames have mainly been published in data 
reports; not all of them easy available. The aim of the present report is to summarise the results 
h m  both the Eu1aria.n and Lagran,gian current measurements &ed out m the Baren& Sea 
since the early 1970s up to 19%. The main fanis is to study the mmthly to s e a s d  and 



interannual fluctuation in the current systems, while variability of &orter duration has not Eallen 
within the scupe of ibis report. 

MATERUL AND METHODS 
Current measurements h m  fixed moorhgs have been carried out more than 70 locations 
in the Barents Sea, most of these located m the south- part (Fig. 2 and Table 1). Tbe 
measurements have taken place since the early 197% but most of the measmements have been 
carried out during the last 15 years. &eimm and the Mtute of Marine Research have been 
responsible fm most of the meamements, bia some have als0 been Camed out by the 
Norwegh Hydrogqhic Service and the River and Harbour Laboratary (presently called 
Norwegian Hydradynamical Laboratory). Most of the measurements have preMously been 
presented in data reports, partly with limited distrihuticm. The data used in the present report is 
d y  extracted h m  these works (e-g. Johamen et d., 1988, Kvamme and Miiaal.1991, Loeng 
et d,1993a, see Table 1). Oceanor has c o n t r i i  with some current meters statistics collected 
especially for tbis report. A few resulis are taken h m  scientific publicatiom (Aagaard et 
d. 1983, Schauer, 1995). 

All measurements below 30 m have been &ed out by Aanderaa current meters (RCM- 
4/RCM-7) (Ilandersa Insirumenis, 1978, 1987). In the surke layer, or, more precisely, the 
wave zone, Ocezmor have partly used a vector averaging current meter (UCM-30). The length of 
the meamkg  periods has varied h 2 days to 8 years (Table 1). 70 % of the deployments 
lasted f o ~  less thsm 100 days while 22 % lasted more than 300 &p. To draw h e t a l  maps of 
the current field, mean values h m  the entire measYring perid have been used m&pedemt of 
length. Horiuwtal maps are drawn for two diffhat leveis. The upper layer cimdation map is 
an average of the upper 100 m, while the 10- laya inchaies measmments close to the 
bottom.In~tostudyl~-termvariabilitym~curreatd~monthlymeanvalues 
for some of the longer time series have been worked out (Table 2). 

Since 1981 the Institute of Marine Resear& has deployed more than 200 ctrifting miellite- 
tracked Argos buoys. The eqeriments have been canied out m the North Sea, al- the 
Norwegian mast and in the Barents Sea. The buoy system is descri i  by Loeng et al., (1989) 
togeiher with same results h m  the Barents Sea An 11 m2 window-blind drogue is attached to 
the b y s ,  usually by a 30 m tether. 

The b y s  deployed ia, or dr- into, the gmgmphical area 67'-77" N, 5O-39" E were used in 
the present study. The bmys were positioned an avmage of 12-15 times per day. The accmacy 
of the posiiions is variable. The whole data set was manuaily inspected and quality controlled; 
"spikesn and obvious erroneous data wete deleted. By interpolation, the position of the buoy at 
1200 H each day was detemined and a daily mean velocity calalated. No attempt has been 
made to carrect the drifters for the possi'ble influence of wind, Le., the dimt effect on the 
d a c e  bwy m the indirect effect by seaing up an Ekman current. Studies fiom other drift 
experiments, however, indicate that the direct wind &ect on such buoy systems is of minor 
mmeqwnce (Booth and Meldrum, 1987, Pistek and Johmm, 1992). 

The drift data were organised in bins of lo latitude by 2O longitude. Only drifks  passing 
tbtough the bin were included, i.e., drifters deployed or recovered in the bh were deleted. 



Sometimes a drifter passed m and out of a b several times. In such cases the different 
prameters for the drifter were ave* Bins with 5 ar less pasages were not considered. The 
r e s i a  time was calculated as the number of hours the drifter stayed within the bin. The 
mean drift speed fm each bin was calculated by averaging the drift speed for the individual 
drifters through the bin. The stability of the aarent, B, is defined as the ratio of the average 
vectorid velocity and the avenged arithmetic velacity within each bin and is expresed m 
percent (Neumarm and Pierson, 1966). comquently, B is a d i a e d i d  stability parameter for 
the driftem which will be 100 % for a oamplete linear drift. This parameter was also calculated 
for the current meter obsendom as the ratio between the mean current speed and the mean 
velocity muitiplied by 1W/o. 

During the @od 1991-1993, SACLANT r e l d  107 Argos-tracked Qifters in the Nordic 
Seas (Poulain et a1.,1996); we were permitted to use these data The dtifters were equipped witfi 
a large holey sock drogue centred ai 15 m depth. The deployments are spread throughoui the 
year, with most of them behg r e l d  during autum~~ A considerable number of k b y s  
were drifthg into the area of &is study as defined above and some results h m  these are 
includedmihepresentreport. 

RESULTS 
The crarent measurements indicate a rather streng bmohqhic current companent in the Barents 
Sea (Table 1) dere the cuxrent directian in most areas changed very little with depth. 
Cd- the ratio between the highest and the lowest mean velocity at each deployment of 
Table 1 wil l  give some indicatiom of the ratio of the bamtmphic (BT) to bamclinic @C) 
component of the current; B T R .  Fig. 3 shows the most ccmspicuous f m  of the ckuhtion 
of the Barents Sea as well as the area where BT/BC< 0.5, i.e., the k l i n i c  strudum dammates 
the currerit pattera As seen, this is m the area infhienced by the Nonivegian Coastal Cunerd, 
over the Central Bank, and m the area between Svalbard Bank and the Great Bank that is mostly 
covered by Arctic water masses. The dwririance of the bamirophk current cumpcment seems to 
be especially related to the inflow routes of Atlantic water. The mean residual current velocity m 
the Barents Sea, as seen h m  Table 1, is miher low. In the upper 100 m, 55 % of the 
mewurements are below 5 cm S-' and only 15 % more than 10 cm Below 100 m depth, the 
similar figures are 72 % d 6 % respectively. 

Monthly mean d u e s  for some key parameters at some of the longer time series appear m Table 
2. Similar dues  for the deployments in the wntheasteni mts Sea (Sts. 31-34) can be found 
in Loeng et al. (1993a) The maximum ciarent speed m the upper 100 m varied between 30 and 
100 cm s" and, below 100 m, between 30 and 70 cm s" with the lowest d u e s  m the 
north- Baremts Sea (Sts. 31-34). Table 2 the inpresion b Table 1 with the 
ma.jority of the monthly mean velocities falling below 5 cm s" and d y  5 -15 % of the values 
higher than 10 cm s-'. 

The directional stability of the current wichin a time scale of a month is chat.actensed by the 
Neumann parameter B (Table 2). As can be seen, it mies quite a lot, both between months and 
l&=. There is a clear tendency for B to increase with both depth and increasing current 
speed I .  most of the M t s  Sea, B is low, m m  &an half of the mmthly mean stability Eactors 



of Table 2 are below 25 and only 13 % of the values above 50. In the north- B;irents Sea 
(Sts. 31-34), homer, the -d stability is much higher with more &an sixty per cent of 
the monthly mean d u e s  above 50 d where siability fibctors of 80-100 are ihcpently obsmed 
(Loeng et al., 1993a). 

The intermoddy variability m mean cumat dkctian, as seen h m  Table 2, varies h m  
deployments d e r e  more thkai 500/. of the d u e s  are f d  within a quadmnt (e.g. Sts. 44 and 
54), to mooring siaticms, where the manthly mean diredom are more or less disbiuted evenly 
d the compass (St. 50). This vaukbility d d  als0 be demomtmted by figures, such as Fig. 
4 and Table 2, showing mondily mem val= of the current velocity the longest time 
series fimn T- (St. 44 - Fig. 2), where the measurements siarted m September 1976 
and ended m ikember 1984. The figure confirms tbat there are small changes m dkestion with 
depth, aad, as errpected, there is usually a velocity towards the bottom. During most 
ofthe~d~curreiit~~~~wastowardstbeoortheast,but,msomemonths,the~s 
direction was quite the opposite. This indicaies that there is smne variability in the current, but it 
is not pussible to detect any seasond or inkmmuai variability at this l d o a  The 
highest intemmnthly stability of the current is f d  in the northeastem part of the Barmts Sea 
(Loeng et al., 19939). 

Even t h e  the general @ression is ihat there is liale change in current direction with depta, 
some measuriq sites showed deviation h this, cm both &orter and 1- time scales. Fig. 5 
show the ciirrent components tbm@ a sedm going muthewhwds b the Svalbard Bank 
(Fig. 2, Sts. 63,6548) h m  November 1987 to April 1988. The figure reveals some seasonal 
changes. First, the soirthwestem current component at the sbaliowesi area both m 
speed and extent h November to April. This is Arctic water from the Besir Island current 
(Loen& 1991). In November* the maximum speed was almost 10 cm at the most shallow part, 
and the widih of the sodhund current was between 150-200 m. Lata, both speed and width of 
the current decreased to a minimum m February. At location S4 (St. 67, Fig. 2), a rather siable 
desstflo~currentframsirrfacetoWwas~edbutwlthaoareattheupper50 
m. This branch is deiimd as the "warm core jet" by Li (1995). The volume flwc of this core jet 
is calculaied to be as high as 1.4 SV (Li, 1995). At the deepest location, S5 (St. 68, Fig.2), there 
was a southweskrly camponent which also varied f b m  ane month to the next This component 
was o h e d  during all months except March, and it was f o d  at both the intermediate and 
bottom layers, with an mcreasing southwesterly cumponent toward the botiom. In summary, the 
measmements h m  this section showed highiy variable current conditiom thrwghoui the 
pericd, both in speed and extent of the diffkreat coqxments. 

Fig. 6 shows the current mditions in a d o f l  alcmg 3 1 OE h m  September to November 1989. 
There is a sirong easierly current close to the Norwegian toast. This current is rather narrow. 
The speed decreases h m  more tban 20 cm s" to almost zero close to the bottom. Another area 
with a strong and stable cinrent is situated around 73ON (Fig. 2, St. 52) where the core of 
Atlantic water is flowiug e. This core is seen in the standard hydrographic &on along 
31° E (Fig. 7) h m  September 1989 as having water with a salinity higher than 35. Between the 
east flowing Coastal water and the mam Atlantic brmch, the results indicate a westward flowing 
current between 71" and 72" N. This is probably rekdated Ailantic water following the 
bottom topogmphy around the Tidley Bank which then tunis eastward again and merges with 
the Coastal cinrent, 



The results h m  all the Narwegian drifters deployed or drifttng into the mts Sea region are 
presented as a trajectory plot in Fig. 8. As can be seen, the current off the No~wegian coast is, to 
a large degree, governed by the bottom topography. The infiuence of the bank T r o d a k e t  can 
clearly be seen. At the Svalbadbanken, there are a lot of small eddies, and a rather large one 
seems to go mund the Bear Island. Also, along the Nomegian coast, there are a lot of eddies 
linked to a small bank area. Figs. 9 and 10 show the pglts of the trajectories dere the daily 
mean drift speeds ex& 30 cm S-' and 40 cm s" respectively. The highest current speeds are 
mainiy found at the shelf and over the shelf break between 68" and 7WN, dose to the 
Nonvegian coast between 20" and 300E and in the core of the east- flowing Atlantic water 
mund 73" N. 

Fig. 11 show two examples of idviduai trajectories. One of the buoys drifted fm 80 days, 
circulated around the Bear Island and thereafter on the Sval- during the @od July- 
September 1989. The other buoy show a f i q m d y  o h e d  drift pattem m the Atlantic infiow 
area during 65 days in July-September. As seen, there is m penkimt and well-defined current 
in ihe d 8 c e  layer as that c- 

. . 
the Atlantic infiow along the Norwegian continental 

sheif break. In a number of trajectories ikorn this area, the same feature may be observed 
However, all of these i r a j d e s  are h the summer period when the water masses are 
siratified and may reflect a seasonal phenomenon. 

AU the SACLANT driAers have been deployed m different positim in the Nordic Seas outside 
the actual area, but a amsiderable number of these have drifted mto the W t s  Sea region. 
Trajectary plots of these appear m Fig. 12. Fig. 13 show dere the daily mean current speeds 
exceeds 40 cm s-'. These figures confirm the general hupresion fiom the Norwegian material as 
expkbed above, bia there are als0 signincant diffmces. In the Norwegian data, nearly all the 
drifters are confiued to the sheif area of the Norwegian coast d the Barents Sea The 
SACLANT data, however, show a significant part of the drifters over the deep ocean west of the 
shelf bre& between Norway and Svaibad Most likely, this is an effect of the deployment 
position: all the Norwegian deployments have been along the Norwegian coast and m the 
Flaren& Sea proper while the SACLANT b y s  have been dropped in the Fram Sirait and in the 
Jan Mayen-Iceland-Faeroes area The cunrent system aiong the Norwegian coast acts as a great 
retention area with very littie cross-current transport wes& of the slaelf break 

Fig. 14 show the mean drift speed and directional stability, B, in bins of lo latitude and 2" 
longitude based on Norwegian &h. Only bins with mare than 5 pasages are considered. The 
highest merm drift speeds (more than 60 cm S-l) are fomd along the shelf break between 6 9 O  and 
71" N just befare the water masses enter the Barents Sea. In the Barents Sea itself, the highest 
speed in the surface layer is found close to the coast with a speed above 30 cm s". The highest 
directional stability (more than 50 %) is obsemed at the shelf and the shelf break west of 19" E 
and south of 71" N and between 71" and 72" N h m  19" to 25" E. 

Fig. 15 shows mean and maximum residence time in hours of the drifters in the bins. As 
expeded, the lowest mean residence time (less than 150 horn) is found at the shelf and over the 
shelf break west of 19" E and south of 71°N where the highest values of the mean drift speed 
and the current directid stability ans als0 obsened. The highest mean residence time is 



obsemed between 71° and 74" N and between 2S0 and 33O E. The maximum residence time 
indicates ateas where some of the drifters are caught by topographical feaaires, such as bank 
areas. In several b i  some of the drifters may stay fm more than ane month (720 h). 

D1SC;USSION 
The present repart briefly summarises dl available Norwegiaa cutrent measurements in the 
Barents Sea before 1996. More M e d  mfixmation on some of the time Senes is found m the 
reports given in Table 1. The same Table alm gives an ovenriew on mean velocity and diredion 
atmoredian7Opositians.Inarderto~thesemim~we~veupdatedandm&ed 
the surfbe current map preplired by Loeng et al. (1997) (Fig. 16), and, in addition, we have 
prepared a new map for current dans close to the boStom (Fig. 17). Since the current field 
is rather bamtrophic in most of the Barents Sea (Fig. 3), the differenas between the two maps 
are minor. Just a few moorings showed major shiRs m current direction with d e m .  

The bamtophic canditiom have been pinted out =lier in several reports. At most localities, the 
current direction is almosi the same through the whole water colurnu (Table 1). At some 
lodities, however, ihere is a dxqer bamcbaroclinic compommt, e.g., statiom 10,25,26 and 36. At 
a few localities, the current may even bave an qpposite djreciion at the S1Pface layer from die 
bottom, e.g., statiom 33,35,60 and 68. Fig. 3 is m attempt to illusbate areas that are dombted 
by barotrophic current conditiom, and biis feanae is clearly associated with the infiow of 
Atlantic water. 

The current shows great temporal variability. This is dommented by low current directional 
stability, B, at most of the moorings (Table 2). For most locatiom and periods, the d k e d d  
stability is less than 50%. There are excepticms, however, su& as siaiion 54 (74"32'N, 3WS8'E) 
where the diredanal siability was higher than 80% close to the bottom dirring the period June- 
October 1986. Not only was the d i r e d i d  &&lity high during each single month, bia the 
dkdan was appmxbnately the same during the whole measrning period. The d y  other p k  
with such high siability was observed at the outfiowing area north of Novaya Zemlya (Loeng et 
d, 1993 a), where the dimctionai stability was higher th 90% close to the bottom where the 
dense bottom water was leaving the Barents Sea However, looking at the other depths at station 
54, we see that not d y  is the directid stability much lower, but there were also some 
dramatic shif€s in tfie current directim h m  one month to the next, especially at 50 m. If we 
lwk at the other lang-term moarings m Table 2, we also see that the directional variability 
between m a n a  is usually large. The iilustmiion h the longest time series at Tromsdaket 
(Fig. 4) illustrates the intamonthly variability rather cleatly. Stable current directions over a 
long period seem to occia d y  in the rather few localities where there is a strong w h i c  
steering, 

Loeng er d. (1997) showed a clem seasanal signal m the outtiowing current h the Barents 
Sea with a maximum outfiow during late auhnnn and winter and a minimum during summer. 
The same d i t y  is found by several Russian scientists based on calculations of the 
geoskophicd flow of the Atlantic current m the Barmis Sea (Uralov, 1960, Timofeev, 1963; 
Moreiskiy and Stepanov, 1974; Orlov and Poroshin, 1988; Potanin and Kmtov, 1988). 
However, from the long time series in Table 2, a d e r  weak seasonal signal is seen. Both the 



mean and maximum mmthly velocities indicate higher velocity during winter than 
summer. At Tromsdaket (s&ticm 44), we can see diat the maximum usually occurred during 
the mmths Decanber-hkch. This is, however, m moontrast to more recent current measurements 
m the inflowing area between Norway and Bear Island where no seasonal signal was found in 
the hamport of Atlantic water ioao the BarenSs Sea &ring the @od August 1997 to August 
1998. (Ingvaidsen et al. (submitted). Howeveb, as trey idcate in their paper, it is difficult to 
make a firm conclusion based cm only ane year of current measurements. The measurements 
along the easteni dope of the Svalbard Bank (Fig. 5) suppaat thai there is some seasod signal 
m the southwest flowing Arctic water while the norhast flowiug current was rather stable. 

The Qifters Connrm that the current cunditions m the Barents Sea are rather complicated. There 
are a lot of eddies with limited extensi011 over ail bank and trough areas; most of tbem also 
radier limited m time. Figs. 8, 14 and 15 illusirate this m diffbrent manners. While Fig. 8 show 
areas where individual b y s  have been trapped by eddies, Figs. 14 and 15 show bins with low 
directionai stability aud long r e s i k  time respedvely. Bins with low dkedional siability 
usualty aiso have a long residence time. The dr i fbg buoys also show the areas with streng 
su& current (Figs. 9, 10 and 13). The strong cinrent along the continental shelf outside 
Vesteråilai is well known (e.g. Poulain et al., 1996) as is the strong current along the coast of 
Troms and Finmark (Blindheim, 1989). The relatively s t m q  ciarent in the branch of the 
Atlantic current situated between 72O3O'N and 73W'N (Figs. 9, 10 and 13) has not been 
reported d e r .  This is the core area fbr the Alznitic water flowing to& to the easteni 
Wts Sea. 

The Mfters (Fig. 8) also indicate the Svalbard Bank area as a location with high hort-term 
vadil i ty where semidiurnal tidal or mertial osdiatian domhtes. At this latitude, these are 
very close m fi.equency which makes it difncuit to distmguish them. The drift m this 
rather shallow area is very amlined by the bottam topogtaphy. In In Atlantic i d b w  mute 
souih of the Bear Island, the summer seems to be chsaacterised by the lack of a persistent and 
well-denned current in the upper iayer (Fig. l 1). 
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Table 1. Deployments of current meter moorings in the Barents Sea, 1970-1995. *) Measurements by vector overaging 
have been used. 

Originator/References/Comments 

Norwegian Hydrographic Service 
Kvamrne and Mildal (1 99 1) 

Kvamme and Mildal (1991) 

Kvamme and Mildal (1991) 

Kvamme and Mildal (1 99 1) 

Kvamme and Mildal (1 991) 

Kvamme and Mildal (1991) 

Kvarnme and Mildal (1 991) 

Kvamrne and Mildal (1991) 

Kvamme and Mildal (1 991) 

Kvamme and Mildal (199 1) 

Days 

19 
19 
31 
31 
31 
37 
37 
37 
3 1 
31 
31 
17 
17 
17 
37 
37 
37 
19 
19 
19 
35 
35 
35 
78 
78 
78 
40 
40 
40 

Deployment 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Bottom 
depth 

m 

44 

191 

383 

433 

216 

294 

200 

554 

326 

193 

Anderaa RCM-4JRCM-7 current meter (UCM-30). For all other 
Measuring 

depth 
m 

15 
25 
50 
1 O0 
150 
50 
150 
300 
50 
150 
300 
50 
1 O0 
150 
40 
90 
165 
30 
60 
125 
100 
300 
500 
50 
1 O0 
276 
50 
1 O0 
150 

Mean 

crnts 

12.3 
5.8 
3.4 
3.5 
3.7 
6.4 
5.8 
3.2 
8.2 
6.2 
3.9 
4.4 
4.7 
7.8 
1.1 
0.6 
0.3 
5.7 
2.4 
2.5 
12.9 
9.1 
5.8 
5.2 
4.4 
2.9 
1.9 
1.3 
3.0 

Position 
No 

74" 59' 

74" 57' 

75" 00' 

73" 01' 

76" 3 1' 

76" 24' 

77" 24' 

73" 01' 

72" 00' 

75" 00' 

velocity 
Direction (O) 

330 
272 
005 
354 
003 
350 
002 
349 
061 
055 
059 
330 
33 1 
356 
056 
060 
077 
149 
158 
144 
014 
008 
002 
128 
121 
145 
307 
353 
086 

E" 

20" 04' 

25" 04' 

30' 01' 

22O 20' 

22O 34' 

34" 49' 

30" 04' 

15"OO' 

31° 00' 

34" 57' 

Start 

22.07.1988 

10.08.1988 

19.09.1988 

10.08.1988 

23.07.1988 

07.08.1985 

08.08.1985 

18.09.1988 

measurements, 

Stop 

10.08.1988 

10.09.1988 

26.10.1988 

10.09.1988 

09.08.1988 

13.09.1985 

27.08.1985 

17.07.198921.08.1989 

03.04.198920.06.1989 

28.10.1988 



Originator/ReferencedCornrnents 

Kvamme and Mildal (1991) 

Institute of Marine Research 
Blindheim and Loeng (1978) 

Blindheim and h e n g  (1978) 

Blindheim and Loeng (1 978) 

Blindheim and Loeng ( l  978) 

Blindheim and Loeng (1978) 
Loeng (1979) 
Loeng (1 979) 

Loeng (1979) 

Loeng (1979) 

Loeng (1983) 

h e n g  (1983) 

Days 

11 
11 

18 
18 
16 

17 
17 
16 

16 

47 
47 
71 

84 
84 
86 
86 
86 
140 
23 
23 
4 
84 
43 
84 
8 
8 
8 
8 
12 
12 

Stop 

27.07.1989 

09.09.1971 

10.09.1970 

10.09.1970 

09.09.1971 

07.10.1975 

28.08.1978 

10.01.1979 

13.09.1978 

18.10.197807.03.1979 
14.07.1978 

25.06.1978 
11.01.1979 

19.10.197801.12.1978 
11.01.1979 
19.07.1979 

07.07.1981 

Start 

16.07.1989 

24.08.197011.09.1970 

24.08.1971 

24.08.1970 

25.08.1970 

24.08.1971 

21 .Og. 1975 

18.06.1978 

18.10.1978 

19.06.1978 

21.06.1978 

21.06.1978 
19.10.1978 

19.10.1978 
11.07.1979 

25.06.1981 

Measuring 
depth 

m 
300 
500 

30 
290 
290 

30 
590 
30 

440 

30 
440 
30 

150 
300 
30 
300 
410 
40 
30 
150 
440 
30 
150 
440 
15 
45 
140 
308 
25 
50 

Mean 
cmls 
8.5 
10.7 

11.1 
4.5 
6.0 

11.7 
4.0 
5.9 

4.5 

12.2 
4.5 
10.5 

6.9 
2.1 
3.1 
1.9 
1.4 
8.2 
7.6 
10.3 
19.8 
6.8 
4.9 
9.7 
7.1 
7.5 
6.1 
8.5 
4.1 
2.7 

Bottom 
depth 

m 
575 

300 

300 

600 

450 

450 

310 

420 

450 

318 

280 

Table 1. 

Deployment 
No. 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

velocity 
Direction (O) 

358 
003 

135 
120 
095 

014 
357 
290 

24 1 

073 
076 
03 1 

084 
077 
073 
064 
048 
070 
270 
222 
22 1 
220 
217 
223 
028 
027 
009 
359 
360 
333 

Contlnued 

Position 
No 

75" 00' 

71" 53' 

71" 53' 

72" 57' 

73" 28' 

73" 28' 

73" 16' 

70" 32' 

72" 19' 

73" 06' 

73" 32' 

75' 15' 

74O 00' 

E" 
15" 36' 

1g054' 

19" 54' 

15" 02' 

18" 42' 

18" 42' 

19" 22' 

19" 59' 

19" 27' 

19" 07' 

19" 16' 

31" 59' 

31" 11' 



Originator/References/Comments 

Loeng (1983) 

Loeng (1983) 

Loeng (1983) 

Loeng (1983) 

Loeng (1990) 

Loeng (1990) 

Loeng (1990) 

Loeng et al. (1993) 

Loeng et al. (1993) 

Deployment 
No. 

24 

25 

26 

27 

28 

29 

30 

31 

32 

Bottom 
dept. 
m 

285 

158 

190 

220 

315 

186 

285 

154 

343 

Start 

05.07.1981 

05.07.1981 
09.08.1981 

27.05.198201.06.1982 

26.08.198201.1 
26.08.1982 

25.08.1989 
25.08.1989 
25.08.1989 
26.08.1989 
26.08.1989 
26.08.1989 

01.10.1991 
01.10.1991 
01.10.1991 
01.10.1991 
01.10.1991 

Measuring 
depth 
m 
1 O0 
270 
25 
100 
275 
25 
50 
1 O0 
148 
30 
55 
105 
180 
30 
100 
25 
50 
150 
305 
20 
45 
150 
20 
45 
150 
275 
60 
100 
144 
65 
105 

Stop 

08.08.1981 

20.07.1981 
12.08.1981 

1.1982 
03.1 1.1982 

25.08.198921.10.1989 
17.10.1989 
07.10.1989 
28.10.1989 
21.10.1989 
10.10.1989 
26.09.1989 

26.08.198924.10.1989 
26.08.198907.10.1989 
26.08.198903.10.1989 
26.08.198929.10.1989 

10.07.1992 
14.07.1992 
19.07.1992 
25.07.1992 
07.08.1992 

Days 

12 
12 
34 
34 
15 
3 
3 
3 
3 
5 
5 
5 
5 
66 
68 
56 
52 
42 
63 
56 
45 
3 1 
59 
42 
38 
63 
282 
286 
291 
297 
310 

Table 1, Contlnued 

Position 
No 

75" 29' 

76" 59' 

74' 19' 

76" 35' 

73O 05' 

74' 30' 

74" 30' 

77" 19' 

77" 45' 

Mean 
cmls 
2.6 
4.8 
4.8 

No obs. 
6.8 
3.9 
2.6 
1.9 
2.6 
4.6 
5.1 
3.9 
4.0 
5.1 
4.0 
1.3 
2.0 
0.3 
1.1 
0.7 
0.8 
1.9 
3.0 
0.9 
0.1 
1.7 
4.9 
5.2 
4.3 
5.2 
5.1 

E" 

32" 10' 

33" 23' 

21" 38' 

35O 30' 

40°.01' 

39O 58' 

43" 01' 

62' 56' 

61°49' 

velocity 
Direction (O) 

335 
337 
034 
023 
007 
246 
228 
230 
187 
34 1 
326 
292 
263 
055 
07 1 
159 
162 
068 
170 
229 
238 
25 1 
201 
218 
033 
005 
039 
045 
049 
024 
024 



Table 1. Contlnued 
I I p o t t d ~ e a s u r i n d  I I 
Deployment 

No. 

8.5 024 
1.6 208 Loeng et al. (1993) 

2.7 054 
1.4 072 Loeng et al. (1993) 

OriginatorIReferen~~dComments Mean velocity 

2.0 084 
2.5 08 1 
3.1 096 
7.1 136 h e n g  et al. (1993) 

cmls 
8.9 

Position 

5.6 144 
1 .O 238 Blindheim (1994) 

depth 
m Direction (O) 

026 
No 

2.4 045 h e n g  et a1.(1994) 
3.1 046 
3 .o 044 

1 . 5  031 

E0 
depth 

m 
240 

1.8 045 Norwegian Polar Research Institute 
0.5 045 Aagaard et al. (1 983) (Position is uncertain) 

Insirument failure last 20 weeks 

Start 

01.10.1991 

20.3 
16.6 
2.1 

stop 

08.09.1992 

o64 
059 
077 

bays 

342 

Norwegian Hydrodynamic Laborator 
Helle (1979) 



OriginatorlReferenceslComments 
- 

Norwegian Hydrodynamic Laboratory 
Helle (1979) 

Compass error 
Helle (1 979) 

Helle (1979) 

Oceanor, private communication 

See Table 2 

Helle (1979) 

Helle (1979) 

Oceanor, private communication 

Oceanor, private communication 

Oceanor, private communication 

Days 

26 
26 
26 
26 

26 
26 

25 
25 
25 

3012 
3012 
3012 
3012 
46 
46 
46 
47 
47 
47 
37 
37 
56 
49 
49 
49 
49 
28 
50 
56 
48 

Mean 
cmis 

5.7 
4.9 
1.7 

2.3 
0.7 

1.8 
2.7 
2.2 

9.9 
6.3 
3.2 
4.3 
2.6 
2.0 
8.2 
4.9 
22.6 
27.0 
21.1 
13.5 
1.1 
2.5 
4.7 
3.5 
0.7 

valocity 
Direction (O) 

022 
01 1 
030 

107 
01 1 

o88 
077 
036 

086 
09 1 
080 
038 
013 
O01 
259 
247 

106 
12 1 
123 
128 
145 
143 
138 
151 
024 

Start 

31.08.1978 

31.08.1978 

01.09.1978 

01.09.1978 

01.09.1978 

12.09.1978 

20.09.1989 
20.09.198908.1 

19.09.1989 

Measuring 
depth 

m 
30 
60 
150 
30 

60 
150 

30 
60 
130 
25 
50 
1 O0 
175 
225 
30 
150 
300 
30 
300 
410 
30 
65 
3 
50 
1 O0 
200 
335 
25 
50 
100 
200 

Stop 

26.09.1978 

26.09.1978 

26.09.1978 

01.09.197631.12.19843012 

17.10.1978 

18.10.1978 

19.10.1978 

16.11.1989 
1.1989 

18.10.1989 
09.1 1 .l989 
14.11.1989 
07.11.1989 

Bottom 
depth 

m 
169 

184 

233 

228 

323 

422 

75 

340 

286 

Deployment 
No. 

41 

42 

43 

44 

45 

46 

47 

48 

49 

Table 1, Contlnued 

Posiiion 
No 

70° 42' 

70° 54' 

71° 19' 

71' 30' 

72' 15' 

73O 10' 

74O 09' 

70° 40' 

71' 04' 

E0 

19O 48' 

19O 35' 

19O 09' 

19O 00' 

19O 37' 

19O 23' 

19O 05' 

31° 00' 

31°.00' 



Tablel. Continued 
I I I~ottom leaauring 

depth Start Stop ,y. Meap velocity )iginatorRefemncedCommenb 
m cmla Dimtion(' . r 

28 1 08.11.1989 49 1.1 09 1 
25 02.09.1988 20.06.1989 290 Oceanor, private communication 

See Table 2 

323 20.06.1989 42 1 
100 19.09.198922.1 1.1989 64 4.8 046 Oceanor, private communication 
200 64 4.1 038 
3'' 18.09.1989 22.11.1989 65 4.9 082 Oceanor, private comrnunication 

255 65 5.5 066 
100 18.09.1989 22.1 1.1989 65 4.9 054 Oceanor, private communication 

305 
Oceanor, private communication 

See Table 2 

125 Oceanor, private communication 

317 67 
50 22.05.1987 02.06.1988 376 Oceanor, private communication 
100 376 See Table 2 
257 376 
50 25.04.1987 24.03.1988 333 Oceanor, private communication 

See Table 2 



Days 

60 
20 
60 
60 
60 
56 

35 
35 
35 
35 
107 
135 
129 
135 
12 
12 
12 
12 
12 
33 
33 
6 
67 
120 

244 
37 
197 
204 
151 
1193 

Table 1. Contlnued 

Orightor/Reference8/Comments 

Oceanor, private comrnunication 
Last 20 days of the period 

Last 20 days of the period 
Last 20 days of the period 

Oceanor, private comrnunication 

Last 20 days of the period 

Oceanor, private communication 

Last 20 days of the period 

Oceanor, private cornmunication 

Johansen et al. (1988) 

Johansen et al. (1988) 

Johansen et al. (1988) 

Johansen et al. (1988) 

1 

Mean 
cmls 
10.8 
7.8 
8.8 
8.5 
5.6 
8.9 
10.6 
4.4 
4.2 
2.1 
13.5 
5.7 
2.9 
4.1 
13.7 
9.6 
11.0 
9.5 
8.3 
8.7 
4.9 
8.1 
3.2 
4.1 
2.7 
1.9 
5.9 
2.1 
3.8 
2.7 

1 2.0 

vclocity 
Direction (O) 

042 
05 1 
048 
053 
05 1 
040 

023 
05 3 
045 
046 
037 
073 
03 1 
237 
01 3 
016 
025 
012 
359 
21 8 
229 
276 
266 
236 
194 
178 
192 
168 
261 
275 

1 253 

Start 

29.01.1985 

Deployment 
No. 

58 

Stop 

30.03.1985 

26.03.1985 

Boiiom 
depth 

m 

400 

03.03.1985 

31.08.1987 
06.09.1987 
21.02.1987 

11.11.198708.01.1988 

02.06.1988 

11.11.198713.07.1988244 

1.198703.06.1988 

I 

Measuring 
depth 

m 
3') 
25'' 
50 
100 
350 
397 

Position 
No 

59 

60 

62 

63 

64 

65 

66 

I 

E0 

26'33' 

400 

298 

346 

38 

68 

87 

157 

I 

73O 45' 

73O 50' 

75O 40' 

74O 59' 

75O 34' 

75O 20' 

I 

1g050' 

20°01' 

29'47' 

21'57' 

21° 15' 

23' 26' 

24O 59' 

I 

7.01.1985 
50 

10') 
50 
100 
295 
3') 
25'' 
50 
296 
343 
10') 
33 
10 
25 
63 
10" 

25" 
50 
82 
10') 
25" 

I 50 

24.04.198706.09.1987 

09.02.1987 

17.01.1988 

12.1 

I 



Table 1. Continued 

Stop 

1.198723.04.1988 

1 1.04.1988 

15.09.1995 

15.09.1995 

02.04.1985 

15.05.95 

15.09.95 

10.09.94 

31.10.92 

Measuring 
depth 

m 
100 
152 
10') 
25" 
50 
1 O0 
200 
276 
lo*) 
25" 
50 
100 
200 
300 
75 
115 
165 
187 
75 
205 
270 
3') 
25" 
50 
1 O0 
75 
115 
165 
187 
76 
206 
270 
85 
135 
185 
20 
95 

Bottom 
depth 

m 

281 

366 

201 

28 1 

400 

201 

28 1 

201 

220 

Deployment 
No. 

67 

68 

69 

70 

71 

72 

73 

74 

75 

Start 

12.1 

12.1 1.1987 

14.09.1994 

14.09.1994 

03.03.2985 

14.09.94 

14.09.94 

03.10.93 

26.08.82 

Days 

157 
204 
150 
138 
52 
163 
163 
163 
82 
148 
148 
148 
148 
148 
365 
365 
365 
365 
365 
365 
365 
30 
26 
30 
30 
366 

366 

345 

66 

Position 
No 

75" 02' 

74O 51' 

70" 57' 

76O 00' 

73" 51' 

76' 57' 

76" 00' 

77" 09' 

76" 35' 

E" 

27O 07' 

28" 43' 

41" 00' 

39" 58' 

19' 55' 

41°00' 

39O 58' 

29" 52' 

35" 30' 

Originator/References/Comments 

Johansen e: al. (1988) 

Johansen et al. (1988) 

Oceanor, private communication 

Oceanor, private cornmunication 

Oceanor, private comrnunication 

Institute of Marine Research, 
Unpublished 

Institute of Marine Research, 
Unpublished 

Institute of Marlne Research, 
unpublished, See Table 2 

Loeng et al. (1994) 

Mean 
cmfs 
1.8 
0.9 
7.4 
8.4 
7.0 
5.8 
4.8 
4.0 
2.8 
4.1 
0.9 
0.7 
1.4 
2.2 
3.5 
3.8 
3.4 
3.2 
2.6 
1.6 
1.2 
23.4 
15.8 
4.4 
4.2 
3.5 
3.8 
3.4 
3.2 
2.6 
1.6 
1.2 
1.8 
3.7 
3.5 
5.2 
4.0 

velocity 
Direction (O) 

249 
253 
039 
038 
05 1 
055 
054 
040 
040 
053 
127 
135 
191 
203 
120 
119 
117 
123 
2 14 
232 
216 
053 
050 
047 
047 
120 
l 19 
117 
123 
2 14 
232 
216 
34 
44 
28 
55 
7 1 



Table 2. Monthly valuts from Iong tlmc mlea  Deployment no. 44 (N 71° JO', E 1 9 O  00') Tromreflrket 







Table 2 (continued): Deployment no. 56 ( N 72 20', E 2 4 O  20') 

Table 2 (continued): Deployment no. 57 ( N 73O 30', E 21° 30') 



Table 2. (continued) Deployment no. 74 ( N 77O 09', E 29O 52') 



Fig. 1. Bathymetric map of the Barents Sea, depths in meters. 



F'ig. 2. Position of the ameut meter mmoorings. For detlib see Table 1. The amra indicate 
deployments lasting more than 300 b y s  



Fig, 3. The most conspicuous fatures of the circuiation and bathymetry in the Barents 
Sea. The shaded areas indicate where the ratio barotmphic to b d i c  carrent 
component, BTM 4 5 ,  Lie, the barochic stnicture dominates the current patter* 
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Fi. 4. Monthly mean eirrent speed and direciion from station 44 (Table 1). 
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Fig. 5. Monthly man c u m t  eampwenb thmugb a section rwtheastward fraai the 
Svaibard Bank in 1988 Fig. 2, Sts. 63,6548). 



lat i tude 

lat i tude 

Fig. 6. Monthly m a n  current components through a section dong the 31° l o n m d e  h 
1989 ( E i  2, St. 48 -53). 



Fig. 7. Hydrographic section aiong 31'13'~ from September 1989. 
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Område A 

Alle driftere i området 

Flg. 8. Trajectow plot of di the Nomegian driften deployed or drifting into the 
Barents Sea. 



Område A 

Døgnmiddelhastighet >= 0.3 cmls 

Fig. 9. Parts of the trajectories from Fig. 8 where the daiiy mean drift speed exceeds 
30 cm s-'. 
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Fil 10. Parts of the trajectories h m  Fig. 8 where tbe d&y mean drift speed amds 
40 em sS1. 



Fig. 11. Tn jec torb  of two m e r s  during the period Juiy-September 1989 in the Barents 
!ka. 



Område A -amerikanske data 

Alle driftere i omradet 

Fe. 12. Trajectory plot of aU the SACLANT driften drifting into the studied area. 



Område A - amerikanske data 
67"N - n O N  
VE - 39"E 

Døgnmiddelhastighet >= 40 cmis 

Fig. 13. Parts of the trajectories from Fig. 11 where the daiy m a n  drift speed e x a d s  
40 cm s". 



Fig. 14. M a n  drift speed (cm s-') within each grid. The numbea in parenthesis are the 
directional stab'ity of the carrent, B, expressed in per cent within each grid. 



Flg. 15. Mean and maximum (in parenthe&) midena time in Bom of the drifbers withio 
oreagru 



- - Atlantic water - Arctic water - Coastal water 

Fig. 16. Surface earrents in the BarenQ !ka. Because of the barotropic conditiom, it is 
representative for the apper 100m. 



- Atlantic water - Arctic water - Coastal water 

Fig. 17. Currents dose to the bottom in the Bamots Sea. 


