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INTRODUCTION

It is well known that directly and indirectly, temperature plays an impor-
tant role in the ecology of the ocean. Thus faunistic classification of the sea is
much better achieved on the basis of temperature rather than depth, and tem-
perature serves as a most useful indicator of prevailing and changing ecological
conditions. It is generally recognized that the effect of temperature on fish be-
haviour is particularly pronounced during spawning, and it has been demon-
strated that the survival of larvae of commercially important species of fish and
consequently the strength of the year classes may be largely determined by
temperature and other environmental factors following the spawning period
(e.g. Hervann 1951, Hacmy, Hermany and Bamwey 1954, Cmase 1955).
Furthermore, rates of feeding, metabolism and growth are affected, not only
by the availability of food, but also directly by the water temperature. Finally,
not only the temperature per se, but also its horizontal and vertical gradients
have biological implications, e.g. in the migrational pattern of pelagic fish.

In Icelandic waters, with their highly variable hydrographical conditions,
the influence of temperature on the distribution of marine species and their
growth rate has been clearly established. During this century we have ex-
perienced a more conspicuous climatic change in the arctic regions than in any
of the previous mild periods during the last 200 years, This change was charac-
terized by an increase of the mean annual air and sea temperature and a retreat
of the polar ice. In Icelandic waters the sea surface temperature increase was
particularly rapid after 1920 and it appears to have culminated in the thirties.
In the forties and fifties there was a downard trend followed by a sharp de-
crease during the last decade (Strrinssow 1954, 1969). At subsurface depths,
at least down to 200 m, similar variations have occurred in the North Icelandic
region (SterAnssoN 1969). Concurrent with the temperature increase during
the first decades of this century, marked biological changes were found. These
were reflected not only in the increased occurrence of new, more boreal species,
but also in the extension of spawning areas of commercially important fish
stocks (SMuNDssonN 1934, Friprirsson 1948). Thus prior to 1920 the spawning
of cod appeared to be limited to the grounds off the south and west coasts,
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whereas in the period after 1930 spawning has taken place practically all around
the coast. The relation between bottom temperature and distribution of catchable
cod and redfish were studied between 200 and 500 meters on the grounds north
and east of Iceland in 1955. It was found that catches per hour trawling de-
creased markedly when the temperature dropped below 2°C (Havrrcrimsson
1955, Macntsson 1955). Furthermore, investigations on the rate of growth
of cod as a function of temperature have revealed a strong positive correlation
(Jonsson 1965).

From these and other examples it is evident that information on the distribu-
tion of near-bottom temperature should be of considerable interest to marine
ecologists, fishery scientists as well as fishermen. It was therefore decided to
compile and summarize the available temperature data to make them accessible
to biologists and others working in the shelf area around Iceland.

MATERIAL AND METHODS

The study area extends from 63° N to 67° 30’ N and 11° W to 27° W. The
source material is derived from the Hydrographic Card Index of the Service
Hydrographique in Copenhagen up to 1947, data published in Bulletin Hydro-
graphique 1948—1961, and Icelandic observations during the years 1962—1967
in addition to observations from selected stations in the years 1968—1973,

The number of observations by months and for different depth ranges is
summarized in Table 1, It will be seen that about 749, of the available material
was collected during the months May—August, much less frequent observa-
tions exist from the months January—-April and September (229%), and only

TABLE 1.
Number of Observations for Different Months
Depth Range
Motk 0-100m  101-200m  201-300m > 300m Total
January ......ooi00ennnn 79 138 21 10 248
February ........i0.00. 101 117 48 6 272
Marth: ssvs aivmaieyovors 142 64 23 9 238
APl e cavan v s 146 110 24 8 288
May «ovviiinnnnninaenns 326 281 99 46 752
FHNS 5 rvieas aie B 397 387 224 106 1114
TRaly cowceva sevi s 582 518 236 73 1409
August ...l 509 473 183 67 1232
September .............. 100 115 47 13 275
OtObEr v v e 18 17 5 3 43
November .............. 49 48 18 3 118
December .......covvuen ' 34 18 5 4 61

1 (. 2483 2286 933 348 6050
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6 U. STEFANSSON AND S. JONSDOTTIR

few (<4%) from October-December, More than 949, of the observations are
derived from the area inside the 300 m isobath.

Observations have rarely been made right at the bottom, but rather a few
meters or more above the bottom, depending upon depth. Consequently, the
available data refer to “near-bottom” temperature. This term requires further
clarification. Normally, the data used where derived from observations made at

a distance from the hottom less than 10% of the total depth. For different depth -

ranges the mean distances were as follows:

0-100 m 101200 m 201-300 m > 300m
6.6 m 9.1m 11.2m 18.9m

In the shallowest depth range, 0—100 m, 869, of the observations were taken
within 10 m and 98% within 15 m above the bottom. In most part of the Ice-
landic shelf area the temperature changes only slightly in vertical direction
within 20 meters from the bottom. Hence, it is assumed that the values here
used very nearly represent the true bottom temperature,

Near-bottom temperature normals were computed as follows: For each 14°
latitude and 1° longitude (see illustration preceding Appendix I) mean values
were calculated for the depth ranges 0—100 m, 101—200 m, 201—300 m
and greater than 300 m. The monthly observation values for each year were
first averaged and grand means then computed by averaging the mean monthly
values for the various years. The results are compiled in Appendix I and pre-
sented in the form of mean charts (Figs. 2—8).

MEAN CHARTS

Due to limited data is was only possible to draw mean charts of the whole
shelf area for the months May, June, July and August. Observations from
February and March were combined to draw a mean chart for the Faxafléi
and Selvogsbanki regions and for September the near-hottom temperature distri-
bution is shown for the southwest, southeast and part of the north coast area.
Names of localities frequently referred to in the text are shown in Fig. 1. The
essential features revealed by these charts will now be summarized.

a, February/March.
During this coldest period of the year the mean near-bottom temperature
(Fig. 2) drops below 3° in the nearshore region of the inner part of Faxafléi, but
increases to 5° or more at the mouth of the bay. In the outer part of the shelf
southwest of Faxafléi the mean temperature ranges from 6°—6.8°,
South of Reykjanes and in the Selvogsbanki region the winter temperatures
remain uniform, 6—7°, over almost the whole area. It is only in the shallowest
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nearshore area along the south coast that the temperature drops below 6°, In
this respect there is a significant difference between Faxafléi and the coastal
area south of Iceland.

b. April,

In the nearshore area the temperature (Fig. 3) has increased from the
February/March mean, by about 1° in Faxafléi and about 0.5° south of Ice-
land. In the outer part of the shelf, however, the April temperature remains
practically the same as in Febmary/March, ie 6-—7°,

c. May.

In Faxafléi and south of Reykjanes the near-bottom temperatures (Fig. 4)
range from 6° to 7° and have thus increased by more than 2° from the April
mean in the nearshore part of Faxafléi but have increased only slightly south
of Reykjanes, In the outer part of the shelf area between Reykjanes and Snea-
fellsnes the mean temperature remains 6—7°, je. almost the same as for

been to equalize the temperature distribution across the shelf in this region,

Off the northwest coast and as far east as Himafléi the nearshore bottom
temperatures are still somewhat lower than farther out on the shelf where the
influence of Atlantic water is greater. Thus a tongue of water warmer than 5°
penetrates as far as Djiapall off the fsafjarﬁardjt’lp, and the 4° isotherm forms
another tongue extending into the Himaflg; region. Between Htmafléi and
Eyjafjordur the temperature is 3—4° in the shallower part, but drops down
below 1° in the deep basin west of Grimsey. In the coastal area from Eyja-

d. June.

Over most part of the shelf area around Iceland the June mean (Fig. 5) is
about 1° higher than the mean for May. Thus the temperature lies between 7°
and 8° in the Selvogsbanki region and in the southern part of Faxafléi, the 6°
isotherm has moved north of Latrabjarg, the 5° isotherm has moved to the
western part of Hinafléi, and the 4° isotherm practically follows the same
course as did the 3° isotherm in May. However, off the northwest peninsula
(Vestfirdir) the increased warming nearshore has led to more uniform tempera-
ture distribution over the whole shelf area inside the 200 m isobath, Over the
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banks off the northeast coast the temperature distribution is also more uniform
than in May: 3—4° between Eyjafjsrdur and Slétta, 2—3° between Slétta and
Héradsdjiip. The low temperatures, 1—2°, still persist over most of the banks
east of Iceland in the region between Héradsdjiip and Breiddalsgrunn, while
close inshore the temperature has increased to 3° or more. South of the tem-
perature boundary east of Eystrahorn and in the whole region along the south
coast the temperature is 7—8° except for a small area near Vestmannaeyjar
where it exceeds 8°,

e. July.

The continued summer heating which affects the shallower part of the shelf
to a greater extent than the deeper part leads to a sharper temperature gradient
in offshore direction in July (Fig. 6) than in June. In the Selvogsbanki region
the temperature has reached more than 9° in the nearshore region decreas-
ing to less than 8° in the outer part of the bank. Off the west coast of Iceland
the temperature on the inner banks lies between 8° and 9° decreasing to 6° on
the outer part of the shelf, where it has not increased appreciably from the June

- mean. Off the north coast an appreciable temperature increase has also taken

place in nearshore areas, but only slight increase over the deeper part of the shelf.
There is, however, one exception to this, i.e. off the northeast coast where in the
region near 67°, between 14° and 16° W, the temperature has increased marked-
ly from the June mean. This can no doubt be mainly attributed to the influence
of east-flowing Atlantic water rather than vertical diffusion. It has been shown
(SteFANsson 1962, p. 170—183) that the influx of Atlantic water to the North
Icelandic shelf area increases in spring and reaches a maximum in summer, The
effect of this accelerated inflow will be delayed in the easternmost part of the
coastal area which may explain the marked increase in temperature from June
to July on the outer part of the shelf north of Langanes. East of Iceland bottom
temperatures are somewhat higher in J uly than June, in particular on the Glett-
inganesgrunn, but a littler farther south, east of Gerpir, the temperature re-
mains between 1° and 2° as it was in May and June. South of Iceland the July
temperature inside the 200 m isobath ranges between 8° and 8.5°,

f. August.

Off the southwest and west Coasts near-bottom temperatures in August
(Fig. 7) range from more than 9° inshore to 7° or less on the outer banks, and
have thus increased by 0.5—1° from the July mean. Similar temperature in-
crease has taken place off the north Coast, in particular in the eastern part of the
area, where the range is now from more than 5° near-shore to about 3° at the
shelf break. Off the east coast temperatures have increased appreciably over the
whole shelf area between the coast and 12° 'W. Along the coast it is more than
5°, dropping rapidly to 3° over a distance of 10—20 miles in offshore direction
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except in the Digranes region where temperatures hi gher than 3° prevail beyond
the edge of the Digranesgrunn. Over the remaining part of the shelf from
Digranesgrunn to ReyBarfjarSardjiip the temperature ranges between 2° and
3°. Off the southeast coast the temperature increase from northeast to south-
west appears to be more gradual than in the previous summer months and the
boundary between Atlantic and arctic water less clearly defined. Off the south
coast the temperature distribution is quite similar to the J uly mean.

g. September,

For this month (Fig. 8) the observation material is too scanty to make it
possible to plot the near-bottom temperature distribution around Iceland, In
Faxafléi and the Selvogsbanki region the temperatures have increased from the
August mean, in particular on the deeper part of the shelf. The same appears to
apply to the area north of Tceland judging from the few observations available.
Most conspicuous, however, seems to be the temperature increase east of Iceland.
This can probably be attributed to the increased influx of Atlantic water, pre-
viously mentioned, from the west to the North Icelandic region, this influence
reaching the area northeast and east of Iceland in late summer (cf. STEFANSSON
1962, p. 111). Thus on the Pistilfjarargrunn the September mean is 4.4° and
in the normally coldest region east of Gerpir, the bottom temperature exceeds
3° inside the 200 m isobath.

General remarks.

Characteristic for the near-bottom temperature distribution is a seasonal
change not only in the temperature values, but also in the gradients normal to
the coast line. In winter the lowest temperatures occur, as would be expected,
close to the shore but increase away from the coast. In spring the distribution
tends to become uniform on transects across the shelf, while in summer the trend
becomes reverse to that of the winter season, so that the temperatures are higher
inshore but decrease with increasing distance from land.

There is, however, one exception to this general rule, viz. in the boundary
zone off the southeast coast between Atlantic and arctic water, where the near-
bottom isotherms tend to be perpendicular to the coast line throughout the sum-
mer. There appears to be a slight displacement towards the north of this near-
bottom frontal zone as the season advances from May to August. Further data are
needed to establish whether a seasonal displacement exists, which would be
opposite to that found for the surface layer in this region (Sterinsson 1972).
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nd
m
;d SHORT-PERIODICAL VARIATIONS
h;- IN BOTTOM TEMPERATURE
th In frontal zone regions such as on the Iceland-Greenland and Faroe-Iceland
submarine ridges the bottom temperature may change abruptly within a period
of few days or even less, due to intermittent overflows of cold arctic water. Thus
it observations made in August 1960 near bottom on the southern side of the
[1 Iceland-Greenland Ridge, between 450 and 700 m, showed a temperature de-
. crease from 2.5° to 4° C in only 20 hours (Harvey 1961). Farther north, at the
:e shelf break off Hali such rapid changes are claimed to be of common occurrence
eO by many trawler captains fishing in that region. During the international sur-
'd' ‘ vey organized by ICES in June 1960 analogous changes were observed in the
e. distribution of bottom temperature on the Faroe-Iceland Ridge within a period
”‘; of ahout one week (Tarr et al. 1967).
;\r Only very limited data exist on short-periodical variations in bottom tem-
a perature in the coastal region around Iceland. In August 1966 an anchor station
s was worked for 36 hours in the southeastern part of Faxafl6i. The bottom depth
was 61 m and the deepest sampling depth 50 m. The results (Fig. 9) showed a
+0.20 - '-
al ‘
0 i
1, +0.10 - .
n
d 8.59° A
g [
.1 ~0.10 .
y
k =020 -
- g 1 1 1 L 1 1 L I 1 1 I 1 1 L 1
e 4 O2468]0|2l4l6|l8202l22!424618[O|2hr5
Fic. 9. Variations in near-botiom temperaiure during a 36 hour period at 64°14’'N, 22°13'W
in Fazafloi, 12-13/8 1966.
maximum variation of 0.46° over the 36 hour period. Simultaneous current
: measurements (MarvBere 1968) revealed a residual current of 5.8 cm/sec
‘ towards NNE, but considerable tidal components (maximum: 9.7 cm/sec).
However, no correlation was found between the changing tide and the tem-
perature variations.
2
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In the summer of 1967 three anchor stations were worked off Kogur where
the depths were 60, 77 and 155 m respectively. Observations were repeated over
a period of 36 hours. The results (Fig. 10) show that the near—bottom tempera-
ture variations were exceedingly small at the two deeper stations and at the
shallowest station, where tidal effects must be greater, the maximum variation
amounted to only 0.45°, However, the results from these measurements made
on one occasion in the middle of summer do not necessarily mean that short-
time variations may not be appreciable under a different set of conditions.

In late April 1968 two surveys, 4 days apart, were made in the region off the
northwest coast, between Latrabjarg and Kégur and inside the 600 m isobath.
Observations were carried out at the same stations during the two surveys. Com-
parison between the bottom temperature distributions revealed only small
changes (< 0.5° C) over most part of the shelf, but significantly greater changes
(1.0—1.5° C) in the nearshore region and over the edge of the shelf.

Based on these few observations, it appears probable that over most of the
Icelandic shelf area short-periodical variations in bottom temperature are rela-
tively small, but may be quite significant near the edge of the shelf and in parti-
cular in the frontal zone regions on the Iceland-Greenland and Faroe-Iceland
Ridges.

SEASONAL VARIATIONS

Seasonal variations of bottom temperature will depend mainly on three pro-
cesses: 1)turbulent vertical diffusion, 2) vertical convection in winter, and 3)
horizontal advection.

Under the very simple conditions that the temperature variations are caused
by vertical turbulence alone, i.e. horizontal or vertical advection is absent, and
the eddy diffusion coefficient is constant, the local change in temperature with
time can be studied by means of the well-known heat diffusion equation

9 _ A% (1)
ot o 9z2

where 0 is temperature, t is time, A the eddy diffusion coefficient (in g x cm™
x sec™), ¢ is density and z is depth.

If it can be further assumed that the average temperature is a linear func-
tion of depth, and if the seasonal variations at the surface can be represented by
a simple harmonic term (e.g. Neumanw and Prerson 1966), then an approxi-
mate solution of the heat conductivity equation ( 1) can be expressed as

AD, = Afe™ cos (ot —rz) (2)
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Fic. 10. Variations in near-bottom temperature during a 34 hour period at three stations off
Kégur, a) at 66°47'N, 23°13'WV, 29/6-1/7 1968, b) at 66°41'N, 23°09'W, 1-2/7 1968
and ¢) at 66°30°N, 23°00°'W, 3-4/7 1968.

where AB, is the amplitude of the annual temperature variation at the depth z,
AQ, the amplitude of the annual temperature variation at the surface, ¢ = % =

1.99 x 107" sec™, where T (= 365 x 24 x 60%sec) is the period length of the

harmonic term and r :-] / ;—QA“ . The temperature maxima or minima at the
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depth z should occur when cos (ot — rz) = %1, or (ot — Iz) = :z . Hence

the annual temperature range (twice the amplitude) should decrease exponenti-
ally with depth, while the phase angle (ie. the delay in the occurrence of
maxima and minima) should increage linearly with depth.

The various assumptions here mentioned certainly do not hold for our study
area. However, it is of interest to investigate the importance of vertical eddy dif-
fusion compared to other processes and to which extent the simple equation (2)
can be used to describe the actual conditions,

Some information on seasonal variations at different localities off the south-
west, west and north coasts appears in Table IT ( Appendix 1), However, at most
of the stations observations are scarce from other seasons than spring and sum-
mer, and the mean monthly values may therefore not be too meaningful. The
most complete continuous seasonal measurements are those from the 23 stations
worked in the Faxaflsi region 1966—1967 (Figs. 11—13 and 156—18), and they
provide the best available material for studying the variations in relation to
depth and time.

As would be expected the annual bottom temperature range decreases with
increasing depth in the Faxafléi region, from 9.8°*) at the shallowest station
at 30 m to 1.6° at the deepest station at 320 m, (Fig. 13 £). Associated with this
marked dependence of seasonal variation on depth and distance from land there
is, as previously mentioned (p. 16), a characteristic seasonal change in the
horizontal temperature gradient along the hottom, During the coldest winter
months the temperature may increase from less than 1° at inshore stations to
more than 6° in the Jokuldjip where the depth is 200—300 m. In late summer

inshore directions,
The annual bottom temperature range plotted against station depth (Fig. 14)
for all 23 stations, suggests that an exponential relationship in conformity with

relationship, which suggests that the hottom temperature variations are due to
other processes besides vertical diffusion alone,

Even greater discrepancies are found in the relationship between depth and
time of bottom temperature maxima and minima, which in conformity with the
simple equation (2) should be linear. For many of the stations the lowest bot-
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tom temperature was observed in February-March, irrespective of depth. Tt will *
be noted, however (Figs. 16—18), that at many of the deeper stations a secon-
dary temperature minimum occurred at g later date, If the time of this secon-
-‘ dary minimum (when existing, otherwise the t

ime of lowest temperature) is
i plotted against depth a linear relationship holds

approximately. On the average
delayed by about 45 days per
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100 m increase in depth (Fig. 19 a). A similar delay applies to the occurrence

of the temperature maximum which at the deepest stations occurred in October-

Ll November (Fig. 19 b). Tt is suggested that the first (principal) minimum is
chiefly due to convection or advection, while the seco

more related to the effects of vertical diffusion,

p——— &

AT=10.9|¢~0.006/89z

150 200

Fie. 14 Annual near-bottom temperatyre range as a function of station depth for the 23

stations occupied in the Faxaflsi region February 1966 1o March 1967, The curve was
determine by the method of leas Squares,

was also frequently observed in the bottom layer in Fe

an increase or decrease. At these inshore stationg the
tion to advection be complicated by tidal currents,

l It is well known that the coastal curre

bruary and March, either
conditions might in adg;-

ut around Iceland hag in most places
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BERG 1969) indicate that in summer the surface currents have an average velo-
city of 5 nautical miles per day and the bottom currents a velocity of 0.5 miles
per day in the same direction. The mean currents during the winter season are
less kmown, but studies of the seasonal changes in the density distribution in the
Faxafléi region (STEFAnsson and Guomunpsson 1969) suggest that the north-
going geostrophic current is very much weaker in the winter season than in
summer.

In addition to these horizontal currents along the coast or parallel to the
isobaths there is evidence of water movement alternatively offshore and inshore,
i.e. perpendicular to the isobaths. This well known phenemenon of lateral oscil-
lation of the coastal water is characterized by offshore spreading of surface water
in summer with compensating movement of deep water towards the coast,
whereas in winter the reverse movement may take place with cascading down
the continental slope (cf. Cooper and Vaux 1949). The available data resulting
from the Faxafléi investigations 1966—1967 provide strong evidence for this
process. Contrary to what is observed in summer the density surfaces slope
downwards during the winter months in offshore direction, and consequently
the density decreases along the bottom in direction of increasing depths (Fig.
20 a-b). This density distribution in winter favours advection of water down
the continental slope. The occurrence of such an advection is supported by the
salinity distribution (Fig. 20 c-d) which reveals significantly lower near-bottom
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salinities at the deeper stations in winter than in summer, presumably due to
admixture of cold water of relatively low salinity moving offshore. It is postu-
Jated that winter cascading, as here described may have an important effect on
seasonal variations in the deeper layers over the outer part of the shelf and con-
tribute significantly to the cooling of the bottom waters.
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Data from stations north of Iceland (Table II, 6—13) suggest that annual
ranges in near-bottom temperature resemble those found in Faxafl6i at com-
parable depths. However, the available material is not sufficient to determine
the time of occurrence of maxima and minima as a function of depth. On the
Selvogshanki (Table II, 1—3) the annual temperature ranges are much smaller
than found in the Faxafléi region at comparable depths. This must be ascribed
to relatively small effects from land in the open and unsheltered area south of
Iceland and to strong oceanic influence prevailing throughout the year due to
currents and turbulent mixing.
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YEAR-TO-YEAR VARIATIONS

At several fixed stations southwest, west and north of Iceland observations
have been carried out occasionally during the last 50 years (Appendix II).
Although incomplete, this material makes it possible to compare the magnitude
of the year-to-year bottom temperature variations for different months and
regions (Table 2). The following main features are revealed:

a) The smallest standard deviations occur at the three Selvogsbanki sta-
tions. The variations are markedly greater in Faxafléi (Skagi and Akra-
nes stations), off Kogur and Siglunes, but reach the higest values east of
Langanes.

b) For each region (section) the variations generally decrease with increas-
ing depth, although there are several exceptions from this rule.

c¢) There is no systematic seasonal trend in the magnitude of the variations,
although in Faxafléi they appear to be higher in late winter than in
summer, and east of Langanes they seem to be smaller in November
than during the summer months.

The relatively small variations on Selvogsbanki are explained by the fact
that one water mass, Atlantic water, dominates in the shelf area south of Ice-
land, leading to uniform conditions over the shelf. Thus this area, except for
the shallowest inshore zone, remains relatively oceanic in character, where tem-
perature effects from land or due to climatic changes are small. Even at the
shallowest station, Selvogsbanki I, practically undiluted Atlantic water is found
at the bottom throughout the year. In the shallower part of Faxafldi, on the
other hand, effects from land are considerably greater and the influence of
Atlantic water more variable. Consequently, year-to-year changes in air tempera-
ture and wind regime modify the conditions inside the bay to a greater extent
than south of Iceland. Similar considerations apply to the region north and
northeast of Iceland, where the temperature distribution depends not only on
local meteorological conditions, but also on the relative proportions of Atlantic
and arctic waters. It has been found (SterAnsson 1962) that due to a seasonal
cycle in the inflow of Atlantic water to the north Icelandic shelf area the tem-
perature difference between the western and the eastern part of the area reaches
a maximum in late winter, remain; appreciable (2—4°C) during spring and
summer, while in late autumn when the vernal influx has reached beyond
Langanes the temperature conditions tend to become equalized throughout the
area. In late summer, after the maximum influx is reached, the quantity of
Atlantic water at intermediate depths in the easternmost part of the region may
be quite variable from year to year, depending upon the strength of the influx.
This may explain the relatively great temperature variations east of Langanes
in summeyr and appreciably smaller variations in November. In addition, the
recent climatic changes associated with increased distribution of drift ice have
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greatly affected the temperature conditions north of Iceland as we shall see in
the following.

Near-bottom temperatures in different years at the fixed stations referred to
above are given in Appendix II. A few examples of deviations for different
years from the monthly mean values are illustrated in Figs. 21—25. Based on
these data the main features of the year-to-year variations in the Selvogsbanki
region, in Faxafléi, off Kégur, off Siglunes and off Langanes will now be sum-
marized.

At the Selvogsbanki stations the bottom temperatures only rarely deviated
more than 1° from the monthly mean. Similar variations are found at all three
stations. The coldest years of those with observations are 1951 ( August), 1953
(March, May), 1962 (February, March) and 1973 (March, April), but the
warmest 1957 (May), 1961 (February), 1964 (April, June) and 1972 (May).
There is no evidence of temperature decrease during the decade 1960—1970,
although it should be noted that very few observations exist from the years
1967—1970, which have been found to be the coldest years in other regions.
However, the year 1966, also a cold year off Siglunes and Langanes, was above
normal in the Selvogsbanki region.

At the Skagi station the following years were relatively cold: 1932 (April),
1948 (May), 1953 (June), 1966 (February, March) and 1971 (August). Rela-
tively warm were 1928 (March, May, August), 1950 (August), 1957 (April,
May) and 1964 (January). At the Akranes station the following years were
relatively cold: 1932 (May, but warm in June), 1936 (March), 1948 (Febru-
ary) and 1966 (March, April), and 1953 exceptionally cold in June, while
1930 (March), 1939 (April) and 1958 (May) were relatively warm.

Prior to 1953 temperatures at the Kégur stations were exceptionally cold in
May—1June 1924, 1926 and 1952 and exceptionally warm in 1936. The period
1954—1964 was characterized by relatively high bottom temperatures in May-
June, while practically all of the years in the period 1965-—1973 had tempera-
tures below normal at Kégur stations I and II. At Kégur station III the bottom
temperatures were close to normal during the last decade. In July and August
the temperature variations were more irregular; the years 1949 and 1951 were
exceptionally cold and 1957 exceptionally warm.

The effect of the recent climatic change is quite apparent at Siglunes station I.

-In the period 1947—1964 most years had positive anomalies, but were all excep-

tionally cold in May-June 1966—1971, 1968 being the coldest year. The years
1972 and 1973 were close to normal. The only year in past decades with bottom
temperature comparable to the recent cold period was 1924, In J uly and August
the variations at Siglunes I were more random than in May—1June; the year
1964 was the warmest, 1968 by far the coldest. All years with observations after
1964 had negative anomalies, although this lowering of temperature in the
sixties was less conspicuous in J uly—August than in May—June. At station
Siglunes IT the year-to-year variations are irregular. The year 1939 stands out
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as an exceptionally warm year, probably due to unusually strong influx of
Atlantic water which was observed over most part of the North Icelandic shelf
area in the summer of that year. There is no definite trend towards lowering of
bottom temperature at this station during the last decade.

I East of Langanes the bottom temperature variations in May—June show the |
!l same main features as those found at Siglunes station I, viz. a marked lowering i
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Fic. 25. Deviations from mean bottom temperature at Langanes stations I, II and Il in
May—1June. May observations indicated by the numeral V. Location of stations shown
on inset map.
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in temperature in the years 1966—1970. The lowest temperature was found in
June 1968. It is interesting to note that these negative temperature deviations
predominate at all three stations, i.e. down to a depth of almost 300 m, The
warmest years in May—June in this area were 1936 and 1964 In July—Septem-
ber the bottom temperature is very variable in this region. The difference be-
tween the warmest (1947) and the coldest (1949) year in August amounted to
more than 6.5° at Langanes I. Other relatively cold summer months occurred
in July 1908 and 1961, and in August 1962 (Langanes I), whereas in 1935, 1936,
1947 and 1964 the August bottom temperatures were relatively high. Observa-
tions at the Langanes stations are lacking for the months July—September for
the period after 1965, but judged from data for the Siglunes station I and
Kégur stations I-II, it must be assumed that similar if not greater negative devia-
tions predominated east of Langanes during this period.

We can conclude that the climatic change of the last decade which was re-
flected in decrease of the air temperature, greater extension of drift ice and in-
creased distribution of polar water in the region north and northeast of Iceland,
led to marked lowering of the bottom temperature in the North Icelandic shelf
area. These changes were more marked in the eastern part of the region than in
the western part and can be traced down to a depth of about 300 m east of Langa-
nes. This temperature decline culminated in 1968. On the basis of available
material, no such trend in bottom temperature can be detected south of Iceland
and only to a small extent in Faxafli.
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AGRIP A ISLENZKU

I inngangi pessarar ritgerSar er fjallad um mikilveegi hitastigs i vistfraed;
sjévar og ymis deemi nefnd 1m &hrif sjévarhita 4 ithreidslu og vaxtarhraBa fisk-
tegunda, einkum vi3 fsland, T bvi sambandi er sérstaklega bent 4, ad § kjolfar

bad svaedi, sem tekid er til medferdar, er Jandgrunn Tslands milli 63° og 67°30°
n. br. og 11° og 27° v.1, Studzt or vid 81l tilteek gogn fram il 4rsing 1967, beedi
islenzk og erlend, en auk bess islenzkar meelingar & allmérgum hefSbundnum
athuganastédum 4 4runum 1968—1973. Alls er byggt 4 meira en 6000 hita-
meelingum neerri botni, en af beim er yfir 949 fr4 landgrunnssveedunum inn-
an 300 metra dyptarlinunnar. Reiknus voru medaltsl fyrir hverja 14 breiddar-
gradu og 1 lengdargradu innan dyptarmarkanna 0—100 m, 101—200 m, 201—
300 m og meira en 300 m, 0g medallagskort dregin fyrir ménudina febriiar-marz,
april, mai, jini, jali, aglist og september. Fr4 ymsum sveedum 0g ymsum &rs-
timum eru upplysingar fiar og ofullnagjands, og byrfii a¥ auka vid beer 4
naestu drum, T.d. eru adeins tilt6lulega féar athuganir til fra BreiGafirdi, fléum
og fjérdum nordanlands og landsgrunnssveedinu t af austanverdri sudurstrénd-
inni. P4 eru mjég faar meelingar il fr4 vetrarménudunum 4 sveedunum nordan-
lands og austan.

Arstiﬁabreyﬁngar hitans eru mismunandi, ekki adeins eftir landshlutum
heldur einnig dypi. Eftir bvi sem dypid vex minnkar drssveiflan, en midad vid
tiltekid dypi er hin minnst 4 sveedinu sunnan Islands, par sem éblandadur
Atlantssjérinn neer upp undir landsteina og landreenna dhrifa geetir yfirleitt
litid. P4 koma érstfi’Sabreytingar einnig fram 1 lavétiri hitadreifingu vi§ botn,
Pannig er botnhitinn 4 veturna a3 jainadi leegstur uppi vid land en fer haekk-
andi Ut frd stréndinni, A sumrin er hessu ofugt farid; tiltdlulega heestur 4
grunnum neest landi og fer leekkandi wt frg strondinni, Par af leidandi skapast
bannig 4stand 4 vissum timum vor og haust, ad botnhitinn breytist mjég 1itid
ut frd stréndinni, en ylirleitt hafa jafnhitalinurnar tilhneigingu til ad tylgja

utlinum strandarinnar og dyptarlinum botnsins, Undantekning fr4 bessari al-

sumar sem vetur,

A Faxafléasveedinu og 1 Jokuldjtipi voru gerdar bhéttar og tidar athuganir 4
timabilinu 1966—1967. Eru pau gégn hentug til a8 kanna érstiﬁabreytingar &
mismunandi dypi. Rannsakadir vorny beir helztu pesttir, sem slikum breyting-
um valda, p.e. 168rétt blondun og léréttir og 165réttir stravmar, Lédrétt blond-
un (turbulent diffusion) virdist miklu réda, og kemur fram § bvi, a8 arssveiflan
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fylgir { aBalatridum einféldu 18gmali, p.e. légaribminn af drssveiflunni minnk-
ar i réttu hlutfalli vi¥ vaxandi dypi. Hémork og lagmork hitans vid botn verfa
4vallt sidar en vid yfirbord og bvi sidar sem dypid er meira. Leetur neerri ad st
seinkun nemi ad meSaltali um pad bil einum og hélfum ménudi fyrir hverja
hundrad metra aukningu 4 botndypi.

Nokkrar athuganir hafa veri gerSar 4 stutttimabreytingum botnhitans (4
nokkrum klukkutimum e8a déogum). Slikar breytingar virSast vera litlar &
mestum hluta landgrunnsins, en geta skipt miklu maéli naleegt hitaskilunum
4 svaedunum suBaustan og norSvestan landsins

Mismunur 4 botnhita einstakra dra er minnstur 4 Selvogsgrunni, mun meiri
{ Faxafléa og 4 NorSurlandssveedinu vestanverdu, en mestur ut af Langanesi.
Kuldaskeid sidasta 4ratugs leiddi til mikillar leekkunar & botnhita norSanlands,
einkum 4 mid- og austursvaedinu, par sem kélnunar geetti nidur 4 300 m dypi.
Kaldasta &r timabilsins var 1968 og var bé hitastig vid botn 4 grynmri hluta
landgrunnsins 2—3° undir medallagi. Aftur & méti verdur ekki séd af tilteekum
gognum ad hrif kuldaskeidsins hafi néd til Selvogsgrunnssveedisins og peirra
geetti af litlu leyti i Faxafléa.
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APPENDIX 1.
TABLE I, 1,
Areal Means of Near-Bottom Temperalures — J anuary
Depth range  0-100 m 101200 m 201-300 m >301 m
t® No.of No.of | t° No.of No.of | t° No.of No.of | t° No.of No.of
Area Mean obs. years |Mean obs. years |Mean obs. years [Mean obs, years
7-17 7.2 3 2
7-18 7.2 1 1
7-19 6.8 i i 74 1 1
7-20 71 6 2
7-21 6.8 6 2 68 15 4 77 i 1
7-22 7.2 i 1 66 15 5 7.1 6 4
7-23 6.7 1 1 7.0 7 3
8-13 52 1 1
8-14 4.5 1 1
8-15 55 1 1
8-16 6.8 1 1
8-17 6.2 1 1 7.0 2 1
8-21 6.2 10 3
8-22 6.2 17 4 67 15 4
8-23 59 5 3 63 24 5 f
8-24 54 1 1 64 18 & 7.1 1 1 l
8-25 66 1 1 |
8-96 6.9 1 1 f
9-12 1.4 2 1 |
9-13 3.7 1 1
9-15 3.7 1 1
9-23 4.0 20 6
9-24 61 15 5 6.7 1 1
9-25 6.2 4 3 6.6 3 2
9-26 6.2 1 1
10-12 1.1 1 1 -0.3 1 1
10-14 1.6 1 1
10-23 4.8 2 2
10-24 5.0 10 4 5.7 4 4
10-25 6.1 1 1 6.1 5 4 6.4 1 1
10-26 5.8 1 1
10-27 5.8 1 1
13-19 4.0 2 2
14-19 -0.1 3 2
14-23 3.8 2 i
1424 4.7 1 1
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TABLE I, 2.

Areal Means of Near-Bottom Temperatures — February

Depth range  0-100 m 101-200 m 201-300 m >300 m

t© No.of No.of | t° No.of No.of | t° No.of No.of | t° No.of No.of
Area Mean obs. years |Mean obs. years |Mean obs. years |Mean obs, years |

717 7.5 1
7-18 74 4 1 7.3 1 1
7-19 66 1 1 69 2 1 ;
720 7.0 1 1 70 5 1 7.5 1 1 .‘
7-21 7.5 1 1
792 5.9 1 1 68 20 4 7.1 6 4 6.3 1 1
7-93 6.7 7 2
[ 7-2% 65 3 2 7.3 1 1
i 7-95 66 o 2 | 68 3 3
'l 8-15 4.6 1 1 7.1 1 1
- 8-16 6.6 1 1
i 8-18 6.8 1 1
8-21 62 18 5
822 41 17 3 63 10 3
8-23 56 6 4 59 17 3 66 2 2
8-24 66 12 5 6.1 1 1
3 8-25 65 2 2 66 1 1
[ 8-926 70 2 1
3 9-13 35 1 1
j.te 9-14 37 1 1
! 9-15 57 ) 1
- 992 23 16 3
» { - 9-93 42 98 12
LI 924 59 2 2 | 58 9 4 66 4 3
[ 9-25 6.2 5 3 6.3 7 4
I 9-26 4.5 2 2
i | 1023 46 1 1
f 10-24 3.9 6 2 | 53 )
i 10-25 6.3 1 1 6.6 1 1
| 19-20 2.1 t 1
| 13-14 09 2 2
f | 13-15 1.2 ) 2 17 )
1 13-19 3.2 1 i 01 2 2
1 14-19 02 2 2
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TABLE 1, 3.
Areal Means of Near-Bottom Temperatures — March
Depth range  0-100 m 101-200 m 201-300 m >301l m

t° No.of No.of [ t° No.of No.of | t° No.of No.of | t° No.of No.of
Area Mean obs. years |Mean obs. years |Mean obs. years [Mean obs. years
7-21 6.9 12 4 6.8 9 3 7.1 1 1 7.3 1 1
7-22 67 12 8 7.1 9 6 6.9 1 1
7-23 6.6 4 2
724 6.4 1 1
8-15 6.4 25 10
8-22 6.0 13 3 6.1 6 3
8-23 6.1 7 5 64 16 7
9-15 3.6 1 i 6.4 3 2
9-22 37 5 1
9-93 3.9 58 16
9-24 5.9 1 1 57 11 2 6.1 1 1
9-25 4.7 2 1 6.3 3 2
10-15 3.0 1 1
1023 4.3 2 2
10-24 3.6 14 4 47 5 4
10-25 4.9 2 1
13-14 0.5 1 1
13-19 2.5 1 1 0.1 2 1
13-21 2.9 1 1
13-23 13 1 1
13-24 1.9 1 1
14-19 -0.2 1 1
15-21 3.0 1 1
15-23 1.3 1 1
15-24 3.4 2 1
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TABLE I, 4.
Areal Means of Near-Bottom Temperatures — April

il Depth range  0-100 m 101-200 m 201-300 m >301 m

:=- t° No.of No.of | t° No.of No.of | t° No.of No.of | t° No.of No.of
{1l Arvea Mean obs. years |Mean obs. years |Mean obs. years [Mean obs. years

1}
Hi 7-21 74 10 3 75 28 4 7.8 2 1
i;:ll i 7-22 69 11 5 |72 5 3
1l 7-93 70 2 2
| 7-25 67 1 1
i 7-26 64 3 1 !
i 821 68 18 5 :
| 899 46 9 2| 67 6 2 F
5 823 43 7 5 | 64 10 6 74 1 1 \
|| 8-24 63 94 8 j
| 8-25 64 4 3
i 8-26 60 1 1 61 1 1
| 015 6.2 4 4 | 63 1 1
| 916 6.7 1 1 17 1 1
9-99 3.4 9 2
[ 993 46 60 18 | 54 1 1
‘ 994 51 3 3 |58 9 5 |65 2 1
| 9-25 61 4 2 62 5 2
(i 10-13 1.3 1 1
' ikl 10-23 4.1 5 4
i ,‘ 10-24 42 13 5 5.6 6 4
b 10-25 36 1 1|56 3 2
(il | 11-14 23 1 1
i i 12-13 09 1 1
. ;i 13-14 8 2 1
i 13-15 2.1 1 1| 29 1 1
L 13-19 3.1 2 2 -0.1 1 1
‘ ‘ 14-19 03 2 1
| 14-20 -0.5 1 1
Il 14-23 3.2 1 1] 274 1 1
: i 14-24 4.0 1 1| 34 1 1 50 1 1
|
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TABLE I, 5.
Areal Means of Near-Bottom Temperatures — May
g Depth range 0-100 m 101-200 m 201-300 m >301 m
»f No.of t* No.of No.of [ t° No.of No.of | t° No.of No.of | t° No.of No.of
. years Area Mean obs. years |Mean obs. years [Mean obs. years [Mean obs. years
7-12 07 1 1
7-13 27 1 1
7-17 75 1 1
7-18 7.6 1 1 7.0 5 3
3 7-19 74 3 2 |72 6 4
7-20 7.2 8 5 7.7 2 2
7-21 7.7 17 8 76 13 4 8.0 2 2
7-22 74 10 10 74 9 9 ‘
723 7.0 1 1 7.1 1 1
7-25 7.3 9 2
1 1 7-26 6.6 3 2
8-14 3.5 1 1
8-15 6.7 9 6 7.4 1 1
8-16 5.8 1 1
8-17 6.8 10 7 6.7 8 3
8-18 7.3 1 1 7.2 3 3
8-21 7.4 27 12
8-22 6.9 12 5 6.4 9 7
8-23 6.9 9 6 6.6 9 7 7.6 1 1
8-24 6.9 1 1 67 18 9 7.0 1 1
8-25 6.3 3 3 64 2 2
8-26 6.3 1 1 6.2 9 6
8-27 6.6 2 2 6.2 3 3
9-12 25 1 1
9-13 3.1 1 1
1 i 9-14 2.8 4 3
9 i 9-15 5.1 11 8 6.2 11 5
1 9-16 6.6 7 6
9-22 6.4 7 2
9-23 6.3 64 23
9-24 65 6 6 6.6 14 7 6.3 1 i
9-25 6.3 5 4 6.3 3 2 6.5 2 2
9-26 6.0 5 4
997 6.4 1 1 6.3 2 1
10-12 0.6 6 4 0.6 1 1
1013 1.6 3 3
10-14 2.0 5 5 2.1 9 4
10-15 25 1 i
10-23 6.2 5 4
10-24 6.0 10 6 6.1 6 5
10-25 6.1 4 E 6.2 6 6 6.1 4 4
10-26 58 8 6 5.8 1 1
10-27 54 6 6 5.6 4 4
11-13 1.4 2 2 1.8 2 2
4 contin,




TABLE I, 6, contin,
Areal Means of Near-Bottom Temperatures — June
Depth range  0-100 m 101-200 m 201-300 m >301 m
t° No.of No.of | t° No.of No.of | t° No.of No.of | o No.of No.of
| Area Mean obs. years [Mean obs, years [Mean obs. years |[Mean obs. years
i 12-15 3.0 1 1] 30 2 2
(| 12-19 3.0 4 3| 29 1 1
| 12-21 3.4 2 2| 42 3 3
19-92 48 4 2
! 12-24¢ 3.2 2 2
1225 65 15 8
12-26 6.5 4 4 | 56 10 8 53 1 1 :
{ 19-27 60 2 2 57 3 3 58 1 1
18 13-12 20 1 1 |-07 1 1
i ’ 13-13 13 4 4 17 3 3 13 2 9
Ik | 13-14 2.0 2 2| 22 13 9 19 10 o 15 2 2
1 | 1315 26 29 2 | 22 9 9 24 2 9 -
| | 13-16 2.3 1 1] 29 3 2
| 1318 32 6 6 25 1 1
] 13-19 39 928 920 | 39 4 4 | 46 1 1 08 11 11
i 13-20 4.3 1 1 | 41 4 3 36 1 1
! | 1321 44 6 5 | 47 2 12 | 47 8 6 | 36 2 2 .
I 1392 57 1 1 49 8 7 54 3 3
il 1323 54 18 15
[ 1324 53 10 8 | 50 13 11
I 13-25 54 7 6 | 59 6 5
i 13-26 54 & & 55 2 @2
13-97 -02 1 1
il 14-14 23 6 4 23 9 8
1l 14-15 2.2 17 13 22 9 8
i 14-16 3.5 3 3| 27 9 8 29 4 4
| 1417 31 13 12 | 26 9 6 | 30 10 6 | 19 5
fll 14-18 3.0 1 t | 37 1 1 33 3 9 35 1 1
f 14-19 33 4 4 31 7 5 04 19 11
Ll 1420 4.1 1 1| 49 6 6 25 2 @2
I 421 56 2 2| 45 6 4 | 31 6 6 | 18
il 1422 5.1 9 6 | 50 15 9 50 3 3 23 1 1 |
ik 1423 56 12 9l 51 4 4 | 51 1 1 ;
(| | 1424 55 2 18 | 54 15 7 45 15 11 ,
Al 14-25 55 10 7 | 61 1 1 |-04 1 1
i 14-26 06 1 1
! 1 14-27 04 1 1
‘Il‘ [ 16-14 : 08 1 1
T 15-15 05 1 1
i 15-16 21 3 @2 25 2 9
i 15-17 33 1 1 |06 5 &
(i 15-18 29 2 2
i 15-19 4.3 1 1 29 2 9 04 4 3
15-20 0.5 3 3
! 15-21 42 1 1 16 8 6 |-06 1 1
(| 15-92 41 1 1 21 8 5
' 15-23 49 3 3 0.3 1 1
t 15-24 26 9 6 |-06 3 3
|
!




| TABLE I, 7.
Areal Means of Near-Bottom Temperatures — July

Depth range  0-100 m 101-200 m 201-300 m >301 m

t* No.of No.of [ t° No.of No.of | t° No.of No.of | t° No.of No.of
Area Mean obs. years [Mean obs. years |Mean obs. years (Mean obs. years

i 7-15 8.4

2 1
7-17 78 2 1
7-18 82 1 1
1 7-19 8.2 1 1 5.2 1 1
7-20 9.2 6 6 | 80 1 1 7.5 1 1
’ 7-21 7.9 1 1 77 4 4
r 7-92 80 6 4
7-93 76 1 1
; 7-24 7.3 1 1
8-12 43 1 1
' 8-14 79 1 1
| 8-15 86 3 2
. 816 7.9 1 1 71 2 1
l 8-17 8.2 6 6 | 8.2 1 1
' 8-18 7.7 1 1
8-21 93 13 8
| 822 87 4 3|75 2 ¢
8-23 87 4 4|78 10 9 74 2 9
8-24 76 6 3
8-25 7.5 1 1
9-12 24 1 1
9-13 52 3 3 23 1 1 17 3 3
9-14 64 11 6
9-15 68 14 8 | 80 8 &6
9-16 7.7 3 3
9-17 8.1 1 1
992 &7 6 3
9-23 85 82 20
924 8.2 5 4 | 76 11 8 74 3 3
9-25 7.0 4 3 6.8 3 2 1
it 9-96 70 1 1 ‘_
10-12 20 3 3 |
¥ 10-13 22 94 8 | 22 2 @2
H 10-14 55 14 8 | 36 10 6
A 10-15 4.9 2 1
3 10-23 83 2 )
) 10-24 88 13 7|75 5 8 1
1 10-256 77 13 10 | 49 12 i1 63 5 5 i
10-26 6.3 5 3 56 1 1 |
: 10-27 56 1 1 60 3 2 ‘
11-12 1.1 1 i 0.9 8 4 0.2 1 1 ;
11-13 17 16 9 19 15 7
11-14 38 30 15 | 34 14 9 16 2 2
11-15 47 3 3.9 1 1
1124 75 2 1 7.5 1 1
11-25 77 2% 15 74 1 1 ‘
11-26 75 3 2| 67 2 2 H
11-27 69 1 1 62 1 1 '
12-12 19 1 1 21 10 5 ‘1
- contin,
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TABLE I, 8, contin,
Areal Means of Near-Bottom Temperatures — August

Depth rangs  0-100 m 101-200 m 201-300 m > 301 m
t° No.of No.of | t° No.of No.of t* No.of No.of | t° No.of No.of
Area Mean obs. years |Mean obs. years [Mean obs., years |Mean obs, years
12-20 4.8 5 4 | 45 3 o9
12-21 7.4 ) 1|57 5 4
12-92 58 1 1 61 4 4
12-93 85 1 1
i 12-24 91 1 1
w 1295 94 6
, 12-26 60 1 1 66 1 1
] 12-97 66 1 1
| | 13-12 64 1 1
13-13 ' 32 15 9 32 4 3 |94 g
{‘ 13-14 28 13 ¢ 29 19 15 19 1 1 ;
Il | 1315 59 37 925 | 43 96 g
i 13-16 5.8 5 5 4.7 6 5
i 13-17 6.3 1 1 46 2 9
| 1318 64 16 9 |54 10 6 | 54 g o
[ 1319 66 29 2 | 60 9 7 |57 3 3 | 13 13 19
i 13-20 58 5 3 59 1 1
| 321 73 7 5| 60 14 11 | 56 o 7
J | 1392 7.4 4 4| 62 7 ¢ 65 1 1
: 1323 84 16 14 | 70 1 1
' ‘ 1324 85 6 6 | 70 7 3
‘. 13-95 65 1 1
| 13-96 67 1 1 05 1 1
I | 13-97 04 1 1
f 14-14 30 6 5 29 2 g
i 1415 39 8 5 | 28 6 4
I 14-16 59 5 4| 39 9o s 39 3 g
I 417 55 11 11 | 45 15 11 45 7 6 | 32 1 {
I 14-18 56 1 1 54 6 2
3-“‘ 14-19 6.3 4 3 5.1 5 4 5.1 5 4 0.9 925 15
i 14-20 60 3 3 45 9 9
;'-i 14-91 48 5 4 44 8 6
1 1492 4.2 5 4| 59 12 9 44 1 1
1 1493 4.9 4 4 | 61 4 4
ik 1424 72 17 4 | 65 4 4 63 8 7
1| 14-95 54 5 1 60 1 1 03 1 1
1 15-14 -05 2
15-18 46 1
1 15~16 43 4 3 49 1 1
{l 15-17 18 1 1 10 4 4
I 15-18 08 2 1
| 15-19 32 2 9 03 3 2
: 15-91 5.3 t 28 6 6
ll 15-29 39 3 1 |-03 1 1
l 15-24 : 27 8 4 |05 3 3
Il
'\ —n
li:
"
‘ 3
! :
| %
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TABLE I, 9,
Areal Means of Near-Bottom Temperatures — September
Depth range  0-100 m 101-200 m 201-300 m >300 m
t® No.of No.of | t° No.of No.of [ t° No.of No.of | t° No.of No.of
Area Mean obs. years |Mean obs. years |Mean obs. years |Mean obs. years
7-14 7.2 1 1
7-18 8.1 1 1
7-19 7.8 2 9
7-20 9.4 3 3 7.6 1 1
7-21 87 5 2 81 15 5
7-292 8.3 6 4 8.2 3 3
7-23 8.2 1 1
8-14 8.6 4 4
8-15 8.9 4 4 84 1 1
8-16 8.2 1 1
8-17 8.0 3 3 8.2 1 1
8-18 8.2 1 1 8.7 2 2
8-21 925 14 7
8-922 8.4 5 2 8.1 4 4
8-23 7T 8 4
8-24 83 10 2
9-13 57 3 3 52 2 1
9-14 8.1 1 1
9-15 8.4 1) 2 8.2 2 2
9-16 8.3 3 3
9-93 9.3 30 12
9-24 8.8 2 9 85 5 2 8.1 i 1
9-925 8.0 2 1 7.1 1 1
10-12 1.6 1 1 14 2 1
10-13 6.7 9 1 4.3 6 3 2.4 1 1
10-14 6.6 1 1 55 2 2
10-15 6.6 2 1
10-23 9.9 1 1
1024 8.7 5 3 8.4 2 2
10-25 7.5 1 1 7.0 1 1
10-26 7.1 1 1
10-27 6.9 3 1
11-12 28 2 2 1.3 3 3 -0.4 1 1
11-13 6.7 i 1 3.6 5 4 2.6 9 2
11-14 6.6 ! 1
11-15 6.6 1 1
12-12 0.8 2 2
12-13 5.6 1 1 4.4 1 1 4.0 1 1
12-14 6.1 1 1
12-15 6.7 1 1 44 1 1
12-21 6.5 i 1
12-92 6.6 1 1
12-26 6.3 1 1
12-97 6.2 2 2

contin,
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TABLE I, 11,
Areal Means of Near-Bottom Temperatures — November
Depth range  0-100 m 101-200 m 201-300 m >301 m
t* No.of No.of | t° No.of No.of | t° No.of No.of t® No.of No.of
Area Mean obs. years |Mean obs. years [Mean obs, years |Mean obs. years
721 7.6 8 2 79 23 2
7-29 8.0 4 4 8.2 2 2
7-24 7.6 1 1
8-21 7.7 7 3
8-23 75 2 1
8-24 7.5 i1 2 7.7 3 2
9-23 6.6 18 7
9-24 6.8 1 1 7.9 1 i
9-925 75 1 1 75 1 1 7.3 2 1 7.6 1 1
9-26 7.0 1 1
10-12 -0.6 1 1
10-24 5.9 1 1 7.7 | 1
10-25 75 1 1 7.4 1 1
12-95 6.8 1 1
12-26 7.2 1 1
12-27 6.8 1 1 6.9 1 1
13-14 25 5 5
13-15 5.0 4 4 53 4 4
13-23 52 3 3
14-24 55 3 3 38 3 3
TABLE I, 12,
Areal Means of Near-Botiom Temperatures — December
Depth range  0-100 m 101-200 m 201-300 m >301 m
t° No.of No.of | t° No.of No.of | t° No.of No.of | t° No.of No.of
Area Mean obs. years |Mean obs. years |[Mean obs, years |Mean obs, years
7-21 6.7 3 1 7.1 14 2 8.1 1 1
7-22 7.0 1 1 74 1 1
8-21 6.5 9 2
8-22 64 5 1
8-23 6.4 1 1
92 23 5 1 _
9-23 53 7 3 '
9-24 7.3 1 1
10-13 4.2 1 1 2.4 1 1
10-23 6.8 1 1
10-24 6.9 2 1
11-12 2.0 1 1
1314 3.4 1 1
13-19 45 1 1 0.1 1
14-19 1.6 1 1 -0.2 1 1
14-91 3.1 1 1 0.0 1 1
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APPENDIX II.

TABLE II, 1.
Near-bottom Temperature at Selvogsbanki I (depth 46 )

Year Jen, Febr. March April May June July Aug. Sept. Oct. Nov. Dec.

1934 5.81
1935 6.70
1936 6.23
1938

1946

1947 6.16
1048

1949

1950

1951

1953 8.68
1956

1957

1958

1960 6.85*
1961 6.49
1962 637 513 638
1963 629 633

1964

1965 6.32
1966 6.66
1968

1971 635 6.42
1972 6.16

1973 6.47 5.84

747
7.55
7.38

6.28 7.27

7.19
6.30

6.72

7.52

7.86

7.64

7.60*

7.48
6.96 8.20
5.76

7.12

7.50

6.98

10.14  9.54
10.62 7.54
9.39 10.09

10.65

10.32
10.68

8.89

7.06
6.38

6.25
10.01 8.29
10.15

8.19
9.26 952 7.81 5.54
9.92 8.71

Mean (6.04) 589 6.02
*) Mean of 2 observations

6.58 7.44 (7.20) (9.66) 9.86 10.30 (9.26) 7.78 (6.06)
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TABLE I1I, 4.
Near-Bottom Temperature at Skagi (depth 49 m)

Year Jan. Febr. March April May June July Aug. Sept. Oct. Nov. Dec.

1926 532 545* 633 8.08* 829
1927  3.93 559 592 6.19* 8.06 9.14
1928 6.13 848 838 803 11.98
1929 5.31 6.90* 759 850  8.98 10.30
1930 548 550 9.81*
1931 8.09
1932 526 479 334 645 850  8.95* 048
1933 4.96 857 034 041 062
1934 4.79 6.18 7.63 10.12 6.01
1935 4.08 6.82 9.49 7.33
1936 438 7.92 10.09
1937 6.22
1938 6.10 8.58
1039 540 7.64 9.66
1946 0.68
1947 298  3.40
1948 430 568 648 404 564 7.61
1949 9.50
1950 6.71 9.77 10.80
1951 438 8.37 9.60
, 1952 5.80
: 1953 507 5.16 6.95 9.76
;' © 1054 8.34
| 1955 7.80
J 1957 640 7.85 738 6.44
' 1958 6.64
1959 6.04 7.44
1960 4.60
1961 7.50
1964  6.54
1965 6.68 7.98
1966 142 3.43* 579 6.64 891* 0.3 091 751 544
1967 474 3.72
1968 4,38
1971 379 552  5.92 878 0.6 6.72 451

Mean  4.88 4.67 4.74 538 6.90 8.08 897 9.78 0971 (7.51) 658 (5.11)
*) Mean of 2 observations
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TABLE II, 5.
Near-Bottom Temperature at Akranes (depth 55 m)

65

Year

Jan. Febr. March April May June July Aug.

Sept. Oct. Nov. Dec.

1925
1926
1927
1930
1931
1932
1933
1934
1935
1936
1939
1946
1947
1948
1949
1950
1951
1953
1954
1957
1958
1960
1966
1967
1968

3.07* 3.72*
5.29

4.18 4.97
4.81

2.85
1.42

2.50

3.80 5.13

2.50
2,84 1.90*
3.66 2,68

4.51

3.53
4.06
4.24
417 4.78
6.32
5.49
5.95
511 6.12

4.60* 4.54

5.88

6.41

2.88 5.60

7.25*
7.60*

8.50
8.16
6.71

7.15
4.34
6.92
7.38

7.70*

8.05

8.24
8.20

9.00

8.44

9.18

8.28
9.13*

8.85
8.93*

8.41

8.30
9.84

8.62

8.75

9.70

10.07 548
8.74 6.60
9.41

10.30
3.91

6.72

10.01 8.05 5.28

Mean

(3.66) 3.16 3.64

*) Mean of 2 observations

4.15 552

7.7

8.52

8.79

9.70 (8.05)(5.79)(6.32)
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TABLE 11, 6..
Near-Bottom Temperature at Kogur | (depth 52 m) : [
Year Jan. Febr. March April May June July Aug. Sept. Oct. Nov. Dec.
1924 399 550
1925 _ 802 .
1926 633 753 ' ;
1927 8.97 827
1931 747
1932 6.44
1933 10.20 |
1934 7.24 4.81
1935 1.30 8.89 5.30 ;
1936 7.10* 7.96 5.66 ¢
1937 4.10 8.0 5.53 ;
| 1938 1.68 6.08* 8.44 ;
| 1939 4.66 8.60
J f 1947 7.94 ,
il 1948 1.49 4.96 7.67 956
I 1949 749 758 -
I 1950 7.96 J
: 1051 _ 3.96 7.84 {
i 1952 1.98 4.74
il 1953 2.76 4.44
[ 1954 1.87 395 5.72 7.26
e 1955 5.72 9.45
| i 1956 _ 500 6.96
i | ! 1957 659  9.13*
iy 1958 4.02 7.55
e 1959 5.08 5.63
' 1960 5.59 8.07
1961 506 5.67
| 1962 4.26
1963 5.57
1964 6.24
| 1965 252 5.16 i
ﬁ 1966 2.69 486
‘ 1967 246 6929 651 1
| 1968 1,02 1,63+ 5.58 5.61
| 1969 531
1 1970 5.92
1 1971 1.84 028 496 9.12 '
14 1972 3.02 3.42 4.88
| 1973 2.71 0.55 4.58
| 5-" Mean 218 (220) 1.00 (3.05) 3.76 550 6.94 833 (8.23) 5.32 (5.61)
; *) Mean of 2 observations
|
|l |
il
i 1
] I |
T |
I |
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TABLE II, 7.
Near-Bottom Temperature at Kégur IT (depth 79 m)

Jan. Febr. March. April May Jume July Aug. Sept. Oct. Nov. Dec.

Year

1924 412  5.28*

1925 5.94

1926 5.7 6.67

1927 7.00 651

1931 6.25

1932 5.92

1933 7.73

1934 6.75 5.23
1935 2.60 7.69 5.40
1936 6.83 6.69 6.61
1937 4.68 7.21 5.84
1938 2.74 5.74* 7.67

1939 5.16 7.74

1947 7.58

1948 2.06 5.84 7.52

1949 6.4 6.45

1950 6.20

1951 6.26* 6.68

1952 4,64

1953 3.72 434

1954 3.54 3.08 6.57

1955 5.58 8.85

1956 5.62 6.92

1957 592 812

1958 4,12* 6.48

1959 517 5.68

1960 5.40 7.40

1961 5.75 5.97

1962 3.99

1963 5.00

1964 5.85

1965 243 5.14

1966 2.63 4.83

1967 239 563 5.02¢

1968 1.49 2.43* 5.93 7.01
1969 443

1970 5.08

1971 1.99 0.72 4.26

1972 3.56 410 5.08*

1973 4.71 2.09 4592

Mean 292 (2.97) 224 (3.56) 4.00 5.28 6.39 7.12 (7.44) 3.77 (7.01)

*) Mean of 2 observations




*) Mean of 2 observations
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TABLE II, 8.
Near-Botiom Temperature at Kogur 11l (depth 226 m)
Year:  Jan. Febr. March April May June July Aug: Sept. Oct. Nov. Dec,
1924 . 450 512 )
1926 .. 205 6.16
1927 598 6.22
1933 6.63 )
1934 6.58 2.40
1935 4.30 6.44 5.70
1936 6.07 6.45 3.35
1937 4.23 6.27 3.42
1938 4.94 5.39 6.49
1939 5.78 6.68
1947 6.49
1948 6.16 6.56
1949 143 5.99
1950 5.94
1951 5.43*
1952 2.79
1953 4.14
1954 3.44
1955 474 5.48 5.16
1956 .. 566
1957 608 662 . ...
1958 476 . 6.25
1959 .- 5.76
1960 ‘ 576 477
1961 505 5.79
1962 3.97
1965 4.06
1966 415 ;
1967 5.00 5.01
1968 3.55 3.27 3.80
1969 5.10
1970 4.78
1971 3.3 3.03 4.76 ) 6.52
1972 2.28 499 . 5.45
1973 557 2.49 5.01 ;
Mean  3.85 (497)(3.27) (3.82) 452 5.02 525 6.32 (6.38) 3.72
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Near-Bottorm Ten'zperizti:re afSiglunes [ (dépth 74 i)

TABLE II, 9.

Year  Jan. Febr. March April May Juné July Aug. Seépt. Oct. Nov. Dec.

1924 141 5.19
19925 6.10
1926 455  5.88*

1927 583 7.11

1931 5.80

1932 4,07 7.04

1937 369

1938 4.39

1939 S 758 - "

1947 4.00* 6.19**

1948 3.96 413 798 7.72

1950 3.26 5.69

1951 5.73* 7.88

1952 146 3.46 -

1953 243 3.58 6.96 6.01 4.48
1954 496 3.16 92.54 332 3.95 411 5.80* 628 673 514 434 7
1955 3.81 2.04 2.00 498 602 820 7.74

1956 4.63* 6.44

1957 2.90 4,79 7.34*

1958 . ' 3.49* 5.54

1959 5.09

1960 5.99 6.84

1961 5.18 6.79

1963 3.45

1964 497 7.4 )

1965 3.14° 244 397 649

1966 . 2.15 '92.50

1967 ; © 074 145 7 Wi :

1968 1.62 0.85 259 . 5.59
1969 1.20

1970 1.95 5.91 4.20

1971 0.08 0.51 6.75

1972 3.59 3.88 6.10

1973 2.39 3.87

Mean (3.93;)(3.05)(1.55) (3.11) 220 349 514 674 7.01 (5.58)(4.27)(5.04)

*) Mean of 2 observations **) Mean of 3 observations
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1927

1930

1933

1938

1939

1950

1952

1953

1954 -0.29 -0.01 o0.10
1955 -0.02 029
1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1968

1969

1970

1971 0.92
1972 1.31
1973

TR e oo

TABLE 11, 190,
Near-Bottom Temperature at Siglunes Il (depth 435 n)

-0.11

0.19
0.31 -0.26

0.12

1.30* 2.16
0.38
0.37
2.59
0.79*
0.93
0.15
0.96
0.07
0.22

0.03
237 1.70

0.66
0.76

1.68

-0.18
-0.08

Mean (-0.16)(0,53)(0.51) (-0.11) 0.86 0.70

*) Mean of 2 ohservations

0.51

0.63* 0.76 0.44
1.02 0.44

0.58*
1.27

1.54
0.66
0.17

0.22

1.04

-0.09

0.41

Year Jan, Febr., March April May June July Aug. Sept. Oct. Nov. Dec.
s o o PE —— T TR

0.08

0.81

059 143 (0.44) (-0.09) (0.41) (0.44)




TABLE II, 11,

NEAR-BOTTOM TEMPERATURE AROUND ICELAND i

Near-Bottom Temperature at Langanes 1 fdeprh) 57 m)

Year Jan. Febr. March April May June July

Aug. Sept. Oct. Nov. Dec.

1908 1.40
1925 6.44

1926 2.86 6.07

1927 449 6.73

1931 5.18

1932 217

1933 6.66

1934 2.62 6.06 412

1935 0.70 1.60 7.53 5.50

1936 3.16* 7.5 5.46

1937 3.82 6.89 5.13

1938 1.88 3.94 549

1939 243 6.53 ‘
1947 449 8.75 |
1948 1.73 3.46 410 472 7.6

1949 2.914

1950 4.94

1951 1.18

1959 1.58 2.87

1953 2.14 6.69

1954 5.64

1956 7.16

1957 3.8 5.96

1958 92.36 515

1960 ' 6.35

1961 3.35 5.71

1962 3.13

1963 2.50 5.58

1964 413 7.18

1966 1.04 1.00

1967 035 0.41

1968 2.98 -0.32 4.16
1969 1.21 0.55

1970 1.10

1972 3.48

1973 2.91 o
Mean  (228)(1.21)(1.88) (2.43) 1.83 234 355 6.88 (6.91) 5.05 (4.16)

*) Mean of 2 ohservations
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TABLE II, 12,

Near-Bottom. Temperature at Langanes 11 (depth 1 43 m)

Year Jan. Febr. March April May June July Aug. Sept. Oct. Nov. Dec.
L T e e A

1934 2.16 3.10 5.11
1935 1.50 1.81 471 5.50
1936 4.83 4,53 5.56
1937 2.19 4,79 5.11

1938 1.88 . 2.81 3.68

1939 1,90 3.79

1947 3 218 281 620

1948 . 1.83 2,84 . 3.94* 3.77

1949 . . 1.50

1950 4.36

1951 0.92 3.81

1952 0.85

1953 1.86 4,80

1957 4.76

1960 : 5.15

1961 259 4.73

1962 4,64

1963 1.04

1964 3.84 - 4,71

1965 292 206

1966 0.92

1967 -0.38
1968 1,58 .- 0.05 4,07
1969 - 1.18

1970 0.20 1.05

1971 055 0.81

1972 2.37 2.90

1973 - . 2.97 s
Mean  (1.68) 1.56 (0.96) - (1.90) 1.62 5.32 (4.97)

*) Mean of 2 observations

2.08 244 4.23 (4.80)




TABLE III, 13.
Near-Bottom Temperature at Langanes 111 (depth 281 m)

NEAR-BOTTOM TEMPERATURE AROUND ICELAND

*) Mean of 2 observations

Jan. Febr. March April May June July Aug. Sept. Oct. Nov. Dec.
1.60 1.94 1.96
0.40 1.80 1.20
2.56 1.87 3.11
1.53 4.02 2.11
-0.47 2.10 3.26
0.47 3.11
2.34
1.44 2.565 3.15 2.73
1.18*
1.04
1.12* 1.98
-0.02 0.97
3.44
1.92
1961 1.87
1962 2.59
1963 0.82 2.58
1964 3.95 4.64
1965 0.51
1967 0.02
1968 0.21 -0.28 1.31
1969 0.59 1.20
1970 0.27 1.3%
1971 -0.16
1972 2.31 2.36
1973 1.55
Mean  (0.21) 1.18(-0.12) (0.47) 1.08 156 2.18 248 (4.02) 2.10 (1.31)




