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She paper', reviews oceanographic conditions 111 14AFO :8Cbareas 0, 2 

and 3 f rdm the Northweet .Atlantic in:1989;,'Tne overview is; :based 

,the' -  data :bbtainect during two - cruis es: Condudtp d by:.ti1l1R0 i
n 

 epring-SuMmer ' (March-Juile) ':and alitumn-winteL:f (Sept emb er=Decemb er) . 

Data-on ,  monthly temperature anomalies 'on 'the sea7 surf ace air , tem- 

rature 'and 'atmospheric pressure at -sea -  lever:charted in the 

[ Hy dronieteorolop.:i cal, center Moscow) were alsoeused.. -Overview of 

ice . Conditions is baSed on the -  data obtained - in the'Eydrometeoro-

- logical ,Center:(MurmanS10 -., 

Conditions obSelyed -in -,1989 are compare d ".tc t -  ose 'of he pre ions 
 

1988. and floncr-terra 'mean conditi6ns. 

Observations°over water temperature and salinity- were made at , 

ir regulart'gree OS of 1,.trawl sta b,ians - and ' , standard 'Se etiOns - 11-A 

(Cumberland), 	and4:8-4 	. 1) 
 

Water temperatures 'were measured '.at, . standard .depths of 0 	- 20, 

.7,30 50 75 , 
	 : 200, 250, 300, 400 	' 600 -,"S6C)0, t1000, 

, 1200 1500 	he.ine a sur e me ntp 	at1Hthe., depths 

' over 2000 in 	m above the bottom) .',Water2,temperatnre:± , Was : 

-'measured :by- protecte d -reversing thermome ters ; when Via' proper depth 
the reversing unprotected-thermometers:were'. used for , control . 

water. samples were taken'at"all ,  standard depths 	,Hansen-type.  

,`,:bathometers 	if or_ 	'Balinity.itias deter-, 

..=mined by.ta relativemconductivity.(UITESC0;, 1 97A)  using inductive 

salini ty ̀ meter 



Data :on monthly:'veluee of atmospheric 'pressureat , sea 'levelY teM4' . 

 perature in a ' surf ade air:layer and their anomalies for the;  Nort-

hern hemisphere ',are charted in the Hy drometeorological Center 
(Moscow) . -Long-term 'Mean monthly Lvalues :of. atmospheric pressure  

: and ielperature ,babed on the data for119311960 were taken as 

norm 

Data on -anomalies of ;mean monthly :temnerature 6 in the regular 

grid paints . also charted in . the Hydrometebrological .Center ; were _ 
used to characterize a thermal state of Water in a :sea-surf ace . 

layer. i7pait Of the . grid points concerning' With the 'area 'surveyed 
is ShoWn'in Fig.1. Long-term mean monthly 'values for 1957-1971 'are 
used' to -,estimate'temperature anomalies 	- 7  

„ 
Ice Conditions were .analy zed by facsimile bharts in the ' Hydromete6- 
•rological•center (Murmansk) , ' sent from Hrachhell (England) 

	

. 	, 

24eteorological•observations 

Atmospheric pressure     

AUtUmnwinter, period of ;.1988-1989 was' Oheracterized by sharply 
enamel large-scale processes Of ?atmospheric circulation .Over the 
NOrth Atlantic, the nost important.  f whibh are  

- higherrintensityof atmospheric:circulation 

- subtropics  andessentialheating in moderate lati- 

badkground of atmospheric pressure over the Polar baSin ; 

comps.red toj some Previous lesis ;  

- `extreme ene eroWth of-NorthAtlantic,oscillation  

An attempt ' to select _the years,” similar by a cUaraeter 	deVe- 

lonment to the 'tic processes in1988c: bn . the base of 	' data  
f or 1955-1987 has elucidated none  of the: years  f rom this series 

to be similar .tOI,1988 to "a certain extent .(V. /Bulaeva 
Meteorological , Instituta, Leningrad ;, .'persbnal; communication) . 

Along 'with t:an intensif iCation of Ide land and Azores centers of" 

atmo spheric: effect an extremely low,  ,badkground of atmospheric 

pressure over the Norwegian-Greenland Basin. wail observed early 
in 1989 and-the mean monthly anomalies :of eatmospherie:pre s sure 

Over .Greenland, constituted 	14 hPa in January-March 

(Fig. 2) . An intensive 'meridional air 'exchange has taken Place 
along the, western'. and ::eaStern peripheries of ._.this depression. 

In April4d'uly the :f ields bf .mean monthly atmospheric preUsure 
over the Northwest Atlantic have been Charabterized by :relati- 

- .very minor anomalies, beeing varied f rom =4 hPa over the . south-
ern Greenland to 6 hPa to the east of the Newt oundland. Negative 
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anomalies 2-4 hPa were predominant in the southern area from -

July to October and insignificant positive ones - in the south-
ern part. 

In Novemb8Ye'ihP-R2.4671th a considerably lowered background of 

atmospheric pressure began to form with the mean monthly enema-

lies of atmospheric pressure beeing reached to -6 hPa over the 
Labrador. In December the center of depression shifted to the 

east and negative anomalies reached to 14-16 hPa off the Flemish 
Cap Bank. 

Air temperature 

Powerful northern air flows predominant over the northwestern 

Atlantic Ocean in January-March caused essential cooling in that 

area and mean monthly values of temperature in the surface air 
layer over the Davis Strait and Labrador Sea in that period were 

by 2-6 °C lower than a norm (Fig.3). The peak of cooling has been 

registered in March. 

From April to October air temperature over the most part of the 

Northwest Atlantic differred from the norm insignificantly. Posi-

tive anomalies over the Newfoundland and Southern Labrador and 

negative ones over the Northern Labrador and Davis Strait have 

been predominant. 

In November-December "a seat" of cold was formed over the North- 

west Atlantic; mean monthly temperature of air over Novaya Sco- 

tia was by 6°C and over Newfoundland - 4 ° C below than the norm.. 

Oceanographic observations 

Sea-surface temperature 

For convenience in analyses the data on temperature anomalies of 

sea-surface layer available for 1989 were separated into 3 clas-

ses: "above the norm", "the norm" and "below - the norM"; the boun-

daries between them were chosen arbitrarily and referred to the 

values of temperature anomalies - 1 ° C and 1°C. • 

To judge by the results from the - 1989 classification (Table 1) 

temperature values corresponding to "the norm" were predominant 

in Subareas P and 3 and their recurrence made up 687, Car the whole 

set of regular grid points during the year. As for Subarea 2 

(points 1-7) the recurrence of temperature for this class made up 

75 and 64% for Subarea 3 (points 8-19). Relative shortage of heat 

was mainly observed in the first half-year in the off sea area 

investigated (points 2, 6, 10 and 13), occupied with the waters 

of subarctic type of vertical structure. "The norm"-temperatures 
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were predominant during the year over the Grand Newfoundland 

Bank and to the south of it (points 12, 15, 18), however, in 

autumn months (September-November) the temperature of sea-surface 

layer in the area was above the norm. 

Table 2 presents the recurrence of the sea-surface temperature 

from different classes in Subareas 2 and 3 during recent years. 

As can be seen from the Table mean annual temperatures in the 

sea-surface layers were increasing from 1986 to 1988, as evi-

denced by essential increase of recurrence of "the norm" and 

"above the norm" temperatures and decrease of recurrence of 

"below the norm" temperatures. In 1989 the temperature of sea- 

' surface layers has decreased as evidenced by a growing recur-
rence of the "below the norm" temperatures. Thermal state of 

water in the sea-surface layers from the - Northwest Atlantic in 

1989 was close to the level of 1967 in mean annual aspect. 

Thermohaline water structure in the Davis Strait 

Oceanographic observations were conducted by RV "Kapitan Shafts-

nov" in the Davis Strait to the south of 66°N within the fish-

ing zone of Canada in October. Temperature and salinity measure-

ments were made at standard depths of 43 random and 15 standard 

stations along the sections 34-A and 11-A (Cumberland). Positions 

of these stations are given in Fig.9. 

Oceanographic conditions in the Davis Strait are formed under 

the influence of water masses with two types of, vertical struc-

ture - arctic and subarctic. Waters with arctic type of vertical 

structure enter the Strait with the Baffin Land Current and are 

mainly distributed in the depths below 500 m. Waters of this 
type were characterized by variations in temperature vertically 

from -1.7°C to 1:0°C and salinity- from 31.0 to 34.0psu. 

Temperature variations in waters with subarctic type of verti-

cal structure were registered from 0.5 to 4.1 °C and salinity 

from 32.2 to 34.9 pelf. Waters of this type are formed as a 

result of mixing of waters from the East-Greenland -and Baffin 

Land Currents with waters from the Irminger Current and occupy 

the deep-water southeastern area investigated. 

Arctic frontal zone observed at the 400-600 m.depths, was a 

physical boundary between the water masses with the mentioned 

types of vertical structure. Fig4 presents vertical distribu-

tion of temperature and salinity in the western area of the 
Davis Strait (section Cumberland). 

Comparative analysis of fields of water temperature and salinity 
for 1969 and 1988 has elucidated an increase in these characte-
ristics on the average by 0.5°C and 0.15 psu. in the surface 



30-50-meter layer in a narrow zone at the Baffin Land. This was 

resulted from essential radiative heating; in spring-summer. Con-

siderable shortage of heating was registered in the lower layers 

over the Baffin Land Shelf. Mean water temperature in the Baffin 

Land Current in 50-200 m layer on the section Cumberland was by 

0.4 °C lower compared to 1988. Fig.4 presents deviations in tem-

perature and salinity from the level of 1988. As can be seen in 

the figure cold intermediat2 layer in 1939 had a vertical deve-

lopment due to which waters with the negative temperatures in a 

near-bottom layer occupied the most part of the Baffin Land 

Shelf (Fig. 5a). 

In the area of distribution of transformed Atlantic waters in 

mid-water was much lower than in the previous year. Mean water 

temperature in 0-200 m layer in this area was by 1.2°C and in 
200-500 m - by 0.6 °C lower than in 1988. In a near-bottom layer 

water temperature deviations over the mostpart of the Baffin 

Land Shelf exceeded -1 °C (Fig. 5b). 

Probably, such essential decrease in temperature in the area of 

distribution of mixed waters was caused not only by notable co-

oling of mid-water in autumn-winter, but, to a great extent, by 

decreasing of heat advection in the Davis Strait by the Irminger 
Current. 

Thermohaline structure of waters in Subarea 2 

Oceanographic observations were carried out on the shelf and 

the Labrador continental slope in Subarea 2 by P.7 "Kapitan Shai- 

tanov" in September-November. Water temperature and salinity mea-

surements were made at standard depths of 30 random stations and 

17 stations of the Sections 8-A and 58-A. 

Data on vertical distribution of water temperature and salinity 

obtained as a result of observations allow to characterize a 

thermohaline structure of waters in this area as a component of 

arctic and subarctic types. The arctic type includes the waters 

with temperature variations vertically from -1.7 °C to 2.5 °C and 

salinity - from 31.5 to 34.5 psu. The waters of this type occu-
pied mainly the shelf area. Waters of subarctic type of vertical 

structure, characterized by higher values of temperature and sa-

linity and lower stratification of these parameters, were distri-

buted over the deep waters of the Subarea. The higher horizontal 

gradients of temperature and salinity identifying the Arctic 

frontal zone, relative to background, were registered in a zone 

of transition from one type of structure to another one. Plots of 

temperature and salinity on the section 8-A illustrate the above 

mentioned scheme of thermohaline structure and are presented in 

Fig.6. 
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Since 1964 the observations over the section crossing the Labrador 

Current off the Hamilton Bank have been conducted regularly by 

the PINRO vessels in autumn. Long-term mean values of temperature 

and salinity for each depth at all stations of the section were 

estimated for 1964-1986. Distribution of temperature and salini-

ty anomalies on the section (Fig.6) allow to draw a. conclusion 

about notable radiative heating of the surface 100-m layer • 

over the Labrador Shelf (Stations 18-25) and essential shortage 

of heat in a near-bottom layer on the shelf and in the mid-water 

of the Irminger component of the Labrador Current. 

The long-term mean temperatures for different layers and bran- 

ches of the Labrador Current off the Hamilton Bank are given in 

Fig.?. In 1989 mean water temperature of the cold component of 

the Labrador Current in 0-200 m layer was at the level of the 

long-term mean and was by 0.2°C lower compared to 1988 (Fig.7a). 
The temperature of this layer in the Irminger component was by 

0.6 ° C lower than the norm and by 0.5 ° C lower compared to 1988 

(Fig. 7b). Deviations from the norm in 200 - 500 and 500-1000 m 

layers made up 0.3 and 0.5°C, respectively (Figs. 7c,d). 

Thermohaline structure of waters in Subarea 3 

Oceanographic observations were carried out by RV "Persey III" 

in Subarea 3 from March to June and by RV "Kapitan Shaitanov" -

in September and from November to December. During the RV 

"Persey III" cruise standard observations over the temperature 

and salinity were made at 440 random stations on the Newfound-
land Shelf and Flemish Cap Bank. 

Range of variations in temperature and salinity in this area 

was wide which has been specified by an intensive mixing of wa-

ter masses with different types of vertical structure. The -

distribution of these water amasses may be schematically presen-
ted . as follows. The arctic type of vertical structure predomina-

tes over the largest part of the Grand Newfoundland Bank in the 
shelf area in Div.3K. In the northeastern Subarea and over the 

FleMish Cap Bank the subarctic type of structure beeing wedged 
out in the southwestern slopes of the Grand Bank was predomi-

nant. In the southern and southeastern Subarea waters with sub-

arctic type of structure, the distribution of which is related 

to the Gulf Stream - North Atlantic Current system predominated. 

Intermediate position between the waters with subarctic and sub-

tropical types of vertical structure occupies the slope waters 

which are the product of their mixing. 

Values of water temperature in a near-bottom layer in points of 

regular half-degree grid were calcUlated according to the data 



of the oceanographic survey on the Newfoundland Shelf and their 
deviations from the long-term mean values for 1972-1986 and le-

vel of 1988 were estimated (Borovkov and Tevs, 1988). 

According to these estimates water temperature in a near-bottom 

layer over the most part of the Newfoundland Shelf An March-May 

1989 was somewhat lower than the norm (Fig.Ba) and the level of 

1988. The highest negative anomalies, peeing exceeded -2 °C, were 
registered in the southwestern and southern slopes of the Grand 
Bank. Positive anomalies of temperature of the near-bottom wa-
ters were observed in a rather narrow coastal zone and on the 
northern slope of the Grand Bank. 

Near-bottom water temperature anomalies (A) were compared to the 
corresponding values of mean square deviations (S) which are the 
measure of year-to-year variations in near-bottom temperature, 
to characterize their significance. Standardized anomalies (A/S) 

obtained were separated into 5 classes: 

much above the norm 
above the norm 

the norm 
below the norm 
much below the norm 

A'S> 	1.5 
0.5 c A/S < = 1.5 

-0.5 < = A/S < = 0.5 

-0.5 > A/S > =-1.5 

A/S < -1.5 

Distribution of standardized temperature anomalies are given in 
Fig.8b and, in general outline, corresponds to the distribution 
of absolute values of anomalies.. The most essential water cooling 
in a near-bottom layer was observed in the relatively shallow part 
of the Grand Bank at depths below 200 m as well as in the local 

areas of the continental slope in Divs. 3K and 3L relative to the 
long-term mean temperature and with allowance for the year-to-year 
variations. The maximum rise in temperature was observed in the 
coastal zone of the Newfoundland. 

Rig.9 presents the long-term mean water temperature in separate 
areas of the Newfoundland Shelf. As Fig. 9 shows the mean water 
temperature in Divs. 3NO was by 1.0°C and in Div. 5K1 - by 0.2°C 
lower than the norm, estimated for 1972-1986. In 1989 the area 
occupied by the waters with the "below the norm" and "Much below 
the norm" temperatures in Divs. 3N and 30 was approximately 2 times 
higher than in 1988 and constituted about 70% of the total area of the 
divisions. In Div. 3K this area has increased from 33 tO 54%. Such 
area occupied by the waters with negative temperatures in a near-
bottom layer was only registered in the coldest periods (1973-74, 

1 976 and 1985). 

In autumn 56 random stations were made on the Newfoundland Shelf. 
In late November - early in December water temperature in a sur-
face layer over the Grand Newfoundland Bank varied from 1.1 ° C in 
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the areas of distribution of the Coastal and Main branches of the 
Labrador Current to 8°C over a top of the Bank. Adequate varia-

tions were registered in a near-bottom layer from -1.5 to 8 °C.Sa-

linity on the sea-surface varied from 31.9 osu. in a coastal zone 

to 33.4 psu, in the northeastern bank and from 32.4 to 34.8 psu. 

- in a near-bottom layer. 

Comparative analysis of the temperature fields for 1389 and 1988 

has elucidated a decrease in temperature in the northern part of 

Div. 3N0 and in the north and east of Div. 3L and somewhat heat-

ing in the southern area of the Grand Bank and on its northeas-

tern' slope. 

Table 3 presents values of mean temperature in a near-bottom lay-

er and area occupied by waters with different temperature in 

autumn during the recent 4 years. As can be seen in Fig.3 in 1988 

and 1989 the area occupied by the waters with temperature below 
-1 °C has increased considerably over the Grand Bank, mainly in 

Div. 3L, compared to the previous years. However, at the same 

time the area with the water temperature eiceeding 3 °C in Divs. 
31, and 3N has increased whereby the mean temperature by field 
in Divs. 3LNO has remained invariable. 

Considering the fact that the mean by field water temperature in 
Div. 3N0 was by 0.8 °C lower in spring than in 1988 its notable 
rise in summer should be not0; 

Geostrophic circulation on the Newfoundland Shelf in spring-

summer 

Estimations and charts of the sea-surface dynamic topography were 

made according to the methods described in BoroVkov and Kudlo 

(1982) to elucidate qualitative characteristics of water horizontal 

circulation in a surface layer. Results from detailed surveys in 

Divs. 3KLNO in spring-summer served as primary materials. 

Fig. 10 presents kinematic scheme demonstrating a combination 

of a streamed flow above the Grand Newfoundland Bank slopes 

and a retarded circulation with the mesoscale wave and vortex 

disturbances in the shelf area. 

The streamed flow velocity corresponding to the Labrador Current 

Main branch was maximum over the eastern slope of the Funk Is-

land Bank. A number of dynamic formations of different sign 

vorticity was pronounced over the shelf area, among which anti-

cyclonic vortex localized on the southern Grand Bank had the 

highest geometrical dimensions. Total anticyclonic vorticity 

of current field was observed over the Flemish Cap Bank. 

When comparing the schemes of water circulation in spring 1988, 

given in the paper by Borovkov and Tevs (1989), it follows that 
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the flow over the northeastern and eastern slopes of the Grand 

Bank was more retarded in 1989. Anticyclonic meander in the 

Funk Island Bank area was less pronounced than in 1988 and 

quasi-permanent anticyclonic vortex in the southern Grand Bank 

was shifted to the south and extended along the bank slope. Va-

lues of dynamic heights in the area of their distribution were 

registered to be higher. 

Ice conditions 

In the Davis Strait and Labrador Sea in autumn 1988 icing pro-
cesses started in November and were intensive. Ice coverage in 

these basins exceeded the norm by 5-6% in December. Intensive 
icing processes were also continuing in January-February 1989. 

In February ice tongue, beeing shifted along the eastern slopes 

of the Grand Bank of the Newfoundland, riched the western slope 

of the Flemish Cap Bank. Mean monthly ice coverage of the Lab-

rador Sea made up 50%. what was by 10% higher than the norm and 

the highest for the recent 5 years.In March ice coverage in 
the Labrador Sea approached the long-term mean level and that 

in the Davis Strait - exceeded the norm .  by 13%. 

In April a rapid reduction of the area of drifting ice in the 

Labrador Sea has began. Ice tongue extending along the eastern 

slopes of the Grand Bank, shifted to the northwestern direc-

tion with a velocity about 60 miles per a decade. At the same 

time a deglaciation and recession of ice masses from the New-

foundland coast were registered. By the end of the month the 

southern edge of drifting ice was pronounced approximately 

along 50 °N. Mean ice cover was close to the norm. 

In the same period 82% of the Davis Strait area was covered 

with ice. Ice cover in the Starit was by 18-22% higher than the 

norm and the highest for the recent 20 years. In March-April 

the ice from the east and west of Greenland have been mixed in 

the southwest of Greenland. In May ice cover in the Davis Strait 

has notably reduced and the total ice coverage was only by 10% 

higher than the norm. No drifting ice was observed in the Labra-

dor Sea in June and in the Davis Strait - it' August. 

In autumn ice formation in the Davis Strait began in November 

and in the Labrador Sea - in the first decade of December. In 

early days of the period ice conditions were close to the long-

term mean , but already during the last 5 days of December their 
intensification was noted. 

CONCLUSIONS 

An extremely low background of atmospheric pressure over the 
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Norwegian-Greenland Basin in autumn-winter 1988-89 caused an 
intensive transport of air flows from the north over the north-
western part of the Atlantic Ocean which has given rise to esse-
ntial cooling of water masses in that area ,a decrease in heat 

advection because of the Irminger Current and intensification 

of cold Baffin Land and Labrador Currents. By reason of this a 
decrease in temperature of a surface layer to 50°N from Janua-

ry to March has exceeded a common climatic decrease in tempera-
ture of this layer approximately by 3 times during winter. 

Winter and spring months in the Northwest Atlantic were charac-

terized by severe ice conditions. In February the highest ice 
cover for the last 5 years was registered in the Labrador Sea 

and the highest for the last 20 years in the Davis Strait - in 
April. In March-April the ices from the east and west Greenland have 
been mixed in the southwest of Greenland - rather infrequent case. 

Intensive cooling and decrease of heat advection caused a notable 
decrease in water temperature over the Newfoundland Shelf. In spring 
the area occupied by waters with the "below the norm" temperatures 
in a near-bottom layer has increased approximately by 2 times in 
Divs. 3N0 and 3K from 1988 to 1989. Mean water temperatures in'a 

near-bottom layer in these divisions were by 1.0 and 0.2°C lower 
than the norm and level of the previous year in these divisions, 
respectively. 

Intensive radiative heating in spring-summer could not compensate 
negative effect of the mentioned above factors. In autumn a decrease 

of the area occupied by the transformed Atlantic waters was obser-
ved'in the Baffin Land and Labrador divisions, and a notable defici-
ency of heat, relatively to the level of 1988, was remistered in 
the area of these waters distribution. Mean temperature in the 
upper 200-m layer from the area of mixed waters (Subarea OB) was 

. by 1.2°C and in the Irminger component of the Labrador Current - 

by 0.6°C lower compared to 1988. Negative deviations of mean tempe-
rature in 200-500 m layer made up 0.6 and 0.3°C , respectively, in 
these divisions. 

As a result of intensive radiative heating in spring-summer water 

temperature in the upper 200-m layer of the iabrador. Current Cold 
component was close to the norm and level of 1988. However, a rise 
in intensity of the cold intermediate layer because of anomalous 

cooling in winter caused a notable increase of the area occupied in 
a near-bottom layer with the negative temperatures on the Baffin 
Land, Labrador and Newfoundland Shelves. 
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Table 1. Temperature Of the ,e,unface layer in regular yrid• 

points in NAPO Subareas 2 and 3 (Fig.1). 

NAFO No 
Sub- or 	Jan Feb .  KVA' Apr Hay Jun Jul Aug Sep Okt 'Nov-  Dec 
tAreCt point 

1 

2 	4 

6 	. 

/. 

0 

•9 

10 

11 

+ 

•12 + 	+ + 

13 

3 	14 	 . . . + 

15 + + 

16 

17 

. 18 + + 

19 

+ - above the norm. ..- the norm, - below the norm., 



Toble 2, Recurrence of clas-ies of water tempecuture in 

surface laijer in NAFO Suburr , 01, 2 omd 3 

in 1986 -- 1989 (X). 

Class  ! above the norm !  the norP:  ! helvw the norm 

NAFO Subarea ! 2 3 2+3 ! 2 3 2+3 ! 2 3 2+3 

1986 ! 5 8 7 ! 56 49 52 ! 39 43- 

! 1 ! 

1987 ! 2' 14 10 1 71 68 69 ! 2218 21 

! ! 1 

1968 ! 4 21 15 ! 86 66 73 ! 10 12 

! ! ! 

1989 ! 2 18 13 ! 75 64 68 ! 23 18 19 

! . I i 

Table 3. Moan 'water temperature in a neur - bottem lotler ( "C )  !NJ 

divisions and 'their area (X)r (IcCupied bu waterp 

with different.temperature:1 in autumn 1926 . - 1989. 

Years 

Henn 

Itemperctture("C)! below 

Area  (X) 

-1 - C  ! 

with  the  tempervture-,a7 

 

rteleo  0"C  !  ithove 3"C 

I  3L 3N  30  31.,NO  I  3L 3N 30 3LNO  ! 3L 3N 31] 3LNO 3L  1F! 72\10 

1986 !0.8 2.4 2.4.1.5! 0 0 0 0  I 27 5 0 19 ! 10 43 39 22 
• 1 

! 

1987 !0.3 1.6 1.2  0.7! 0 0 0 0 	! 53 19 1 . 7 41 ! 3 10 11 6 
! 1 ! 

1989 !0.2 2.0 1.5  0.7! 23„ 3 •6 14  ! 52 10 11 38 ! 2.33  11 8 
I ! ! 

1989 !0.2 2.2 1.5  0.81 32 5 11 23  ! 55 14. 17 41 ! 10.  29 1.7 16 
! ! ! • 
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.1. Boundaries of NAFO Subareas (I) and Divs.(2), position 

of regular grid points where the data on mean monthly 

temperature of sea—surfrl.cie water layer () Nrid ntHnliNvd 

sections (4) in the Northwest Atlantic were obtained. 
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APRIL MAY JUNE 

Fig. 2. Monthly atmospheric pressure anomalies at sea level 
over the Northwest Atlantic' in 1989.(hPa) 
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Fig.3. Monthly air temperature anomalies in near the ground 
elirfnc4 nver the Northwest Atlantic in 1989 (°C) 
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Fig.6. Distribution of water temperature (T°C), salinity (S) 

and their anomalies (L T°C and A S) on the 

Section 8-A in late October 1989 
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Anomalies of mean water temperature in 0-200 m layer 
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Current (°C) 
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Fig.9. Anomalies of mean by field bottom water temperature in 

the Newfoundland Shelf diviSions in spring (°C) 
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Fig.10. Dynamic topography of sea—surface relative to the 
2 MPa level in spring 1989. Dynamic height isolines 
are given in 2 dyn.cm  distance 
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