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Cod in West Greenland Coastal Waters and Offshore Banks, 19Pt 

1. Occurrence or cod eggs and larvae (See Figure 1) 

The catches of cod larvae from the "Dana" show a more scattered 
distribution in 1951> than in 1953. The largest numbers were taken 
on stations between 66°NL and 67°NL. In contrast to 1953, some cod 
larvae were taken south of 6I,oNL. Catches of cod larvae on two sta
tions on the section Cape Farewell-Hamilton lclet indicates probably 
a drift of cod fry from spawning grounds outside the West Greenland 
area (Iceland?). 

2. Composition of year classes in catches of cod (See Figures 2 & 3) 

a. Offshore banks. 

A total of 3,088 cod otoliths have been collected in offshore. 
water. Of these, 2,298 were collected by the "Dana" from hand-line 
catches on the fishing hanks; 281 from long-line catches from the 
"Adolf Jensen" (No.8)1 267 from long-line catch of a Portuguese dory 
vessel (No.2), and 21>~ from otter, trawl catches of a Faroese trawler 
(No.9). 

The age distribution and the length distributions of the samples 
are given on the map Figure 2. The sample from the west coast of 
Disko (No.1) differs from the other samples in that the 191>2 year
class predominates and the 191>7 year-class is less well represented. 
As in 1953 the 191>7 year-class was the predominating one with the 
one exception (No.1) noted. In each of the fourteen catches exami
ned, it amounted to more than 20~, in twelve to more than 30~, in 
nine to more than 1>0J' and in eight to more than 50J'. In one sample 
it amounted to more than 60~ (No.5) (percentages by number). 

The 191>5 year-class was of much less importance than in previous 
years, amounting to less than 20J' in all samples >lith the exception 
of the sample from Dana Bank (26.8~). 

The 191>2 year-class was very poorly represented in the samples 
with exception of sample 1 where it predominated (3l.2~). Of the 
remaining samples, only one (No.8) yielded more than ten percent 
(10.8~) • 

Year-classes older than the year-class 191>2 occurred in very 
small amounts. Among these the 193~ year-class (20 years old) and 
the 1936 year-class (18 years old), >lhich predominated in the 
catches during previous years, were represented in five samples. 

A new year-class, 1950, entered the catches on the banks in 1951+. 
In 1953 a few specimens belonging to this year-class were taken, and 
it was expected that it would occur in the catches in 1951+, especial
lyon the northern banks. In samples 3 and ~, from Store He11efiske 
Bank, it amounted to 26 and 17.2~ respectively. In all the other 
samples it did not exceed 10~, with the exception of No.l~ where it 
amounted to 12.2%. 

Owing to the small size of the individuals (~O to 50 em.) such a 
young year-class is seldom represented in catches on the offshore 
banks. Judging then from its relative abundance in the 19~ catches 
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the 1950 year-class might possibly be a rather rich year-class which 
will be of importance to the commercial fishery in the coming years. 

Sample 2 was obtained from the catches of Portuguese fishermen 
who discard small fish. This could account for the absence of the 
1950 year-class from the sample. 

b. Coastal waters and fjords. (See Figure 3 and Table 2) 

A total of 2,762 otoliths have been collected in coastal waters 
and fjords from the catches of the "Adolf Jensen" and from the 
catches of the Greenlanders at the different fisheries stations. 
The age distributions are given in Figure 3. The different graphs in 
the figure include samples from adjacent localities and sometimes 
samples taken at different times of the year. The material was col
lected and treated in the same way as in previous years (See Ann. 
Biol. Vol. X, 1953, p.47-1t9). 

The 1947 year-class predominated in the samples with exception of 
two, A and H. In A which came from a fishery station near the nor
thern limit for cod, the 1942 year-class waS predominant with 29.8~ 
(compare the northernmost offshore sample, No.1 in Figure 2). The 
1934 and 1936 year-classes amounted to 16.2 and 11.6~ respectively. 
This confirms that the very old age-groups of cod are congregated in 
the northernmost part of the area. 

Samples B and C consisted mainly of the predominating 1947 year
class and all other year-classes were without significance. 

In D, which included samples from coastal waters and from the 
Godthab Fjord, there was a more even distribution of the year-c1asse~ 
and the older year-classes, 1940 and 1942, were represented with more 
than 10~ each, but the 1947 year-class was still predominant (29.~). 
In samples F and G this year-class still predominated, while in H 
the 1945 year-Class was the best represented (36.6~). As in 1953, 
the 1945 year-Class was more strongly represented in the southern 
catches than in the northern catches, but it is also clear that it 
had decreased in 1954. The reduction of the 1945 year-class resulted 
in a decrease in the output of the cod fishery in Frederikshab and 
Julianeh!b districts (600 -62°30'NL). The question is now - what has 
happened to the 1945 year-class1 Two obvious answers exist. 1) high 
mortality caused by overfishing, and 2) migrations to other areas. 

As for 1, it is a fact that very extensive trawl fishery has been 
carried out; mainly by United Kingdom trawlers, in the open sea off 
the coast of Julianeh!b district. From the U.K. report (see ICNAF 
Ann. Proc. Vol.3, p.47, 1953), it appears that the fishery has been 
supported chiefly by the 1945 year-class, which in 1952 made up about 
6~ of the trawl catches. There could be reason to believe that the 
heavy exploitation by trawlers of a stock which consists chiefly of a 
single year-class, and which occur in a rather limited area, would be 
disastrous. 

As for 2, tagging experiments have shown that an extensive migra
tion of cod from Julianeh!b district took place in the 'thirties. The 
small percentage of recaptures in Icelandic waters of cod tagged off 
West Greenland in the years after the war does not support the idea 
of an extensive migration to Iceland. 

On the other hand according to verbal information given by 
Mr. Jonsson, the 1945 year-class occurred in the spawning shoals off 
Iceland in the spring of 1954 in a quantity about 25% more than he 
had calculated in advance. This fact indicates an immigration of cod 
of this year-class from other regions, probably from South Greenland. 
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This is not in agreement with the few recaptures off Iceland of tag
ged Greenland cod as mentioned above. A possible explanation i. that 
a great emigration of cod of the 1945 year-class took place from the 
southernmost district. in Greenland but that a large proportion of 
these emigrants did not succeed in reaching the Icelandic spawning 
grounds. Instead they strayed out into the open sea where they 
perished. One recapture in the Lofoten area at Norway of a tagged 
Greenland cod probably supports this hypothesis. The recapture in 
question was of a cod with a total length of 69 cm. at recapture, and 
an age of nine years' year-class 1945. The place of recapture was 
RGst, position 67 0 20 IN, l3°30'W. It was recaptured in the middle of 
April 1954 by a German trawler. The cod was tagged September 18, 
1952, off Nanortal1k, 60ol0'N, 45°28'W. A yellow plastiC tag was 
used. 

. Of the year-classes younger than the 1947 year-class, the 1950 
year-class was most strongly represented in the catches from the 
coastal area. This was also the case with the catches from the banks. 
The cod of this year-class are small, mostly below 50 cm., and are 
discarded by the fishermen as undersized. Therefore it only appears 
on a modest scale in the samples in Figure 3. The 1950 year-class 
amounted to about 20% of sample E which was collected exclusively 
for age analysis. The 1950 year-class occurred U1 rather large num
bers in catches from Julianeh!b district made with fine meshed seine 
nets and with small jiggs especially for taking small cod. There is 
reason to believe that this year-Class will be of importance in the 
fishery in the future. 

Among the smallest cod, I-III group, the I-group (1953 year-class) 
was observed in rather large Shoals close to the shore and it was 
caught by seine in large numbers at Holsteinsborg and in Julianebib 
district. 

3. Llngth measurements of cod from the bapks (See Figure 2 & Table 1) 

The length distributions in 5 cm. groups are given in Figure 2. 
The numbers on the graphs correspond with the numbers of the age 
analyses to the left on Figure 2. If we ignore sample No.1, we see 
that the peaks on the graphs lie between 60-65 and 65-70 cm. COl'res
ponding with the age compOSitions of the samples in which the 1947 
year-Class is strongly predominating. In samples No.3 and 4, the 
1.950 year-class apyears very strongly. The length compositions of 
the catches in 19~ are much more even than those of 1953. The 
catches contained fewer big cod, especially on the middle and 
southern banks, but the great bulk of the cod was of a more valuable 
size for salting than in 1953 in which year a large number of under
sized cod occurred in the catches. The better sizes were due to the 
growth of the predominating 1947 year-class, which in 1954 had a 
mean size between 60-65 cm. corresponding to mean weights between 
about 2-2.5 kg. (round fresh weight). 

In this connection, it is worth mentioning that the quality of 
the cod was good during the whole season in contrast to 1953 when 
the cod was very lean and with low liver content, especially in the 
first part of the fishing season. 

The good quality and the high liver content Was the result of 
good feeding conditions in 1953 when large amounts 01" valuable cod 
food as capelin (Mallotus), sandeels (Ammodytes), small cephalopods 
(Gonatus), occurred. The occurrence of cod food was very poor in the 
cold year 1952, and the quality of the cod was very bad in the follow
ing year as mentioned above. 
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In 1951t the feeding conditions for cod were favourable~ as in 
1953, so that there is reason to expect tha"t t.he cod in 19,5 will 
also be of good quality. 

It. Tagging experiments (See Tables 3 and It) 

A total of 3,801 cod have been tagged in 1951t; 2,Oolt on the off
shore banks and 1,797 in coastal waters and in the fjords. From 
these experiments, 102 recaptures have been taken in 1951t. A total 
of 1t21t recaptures were reported in 1951t from all the tagging experi
ments. Itoo were from Greenland waters and 21t from Iceland. In Table 
3 a survey of the recaptures is given according to age groups and 
year classes, year of tagging and whether the recapture has been made 
off Greenland or off Iceland. 

The recaptures off Iceland have only amounted to 7.5%, (recap
tures from the tagging experiments in 1951t omitted). This was a 
lesser percentage than in 1953 when it was 13.3% (in the report it 
was given as llt.2%, but thirteen recaptures from Greenland in 1953 
were sent to us in 1951t). 

The three rich year-classes, 191t7, 191t5 and 191t2, amounted to 
69.3% of the age analysed recaptures from Greenland, while only two 
year-classes, 191t1t and 191t5, were found in the recaptures from 
Iceland. There were four times as many cod of the 191t5 year-class 
as there were of the 1944 year-class. As stated above, the results 
of the tagging experiments have given nO evidence of an extensive 
migration to Iceland as in the 'thirties. 

There was a recapture from Lofoten in Norway (see p.3 of this 
report). It was the second example of a cod which has migrated from 
Greenland to northeastern Europe. The first was a cod which was tag
ged off Nanortalik September 22nd, 1932, and recaptured March 2nd, 
1938, off Cape Kanin (See Rapp. et Proc. Verb. Vol. CXXIII 19lt9 p.59). 

The age determinations of cod recaptured in Greenland waters show 
that the 191t7 year-class was represented with the highest number (76), 
next the 191t5 year-class (1tIt), the 191t2 year-class (27), and the 191t0 
year-class (21). In the recaptures from Iceland, only two year
classes occurred, namely 191t1t and 191t5, with 3 and 11 specimens re
spectively. The strong 19lt7 year-class was not represented in the 
recaptures from Iceland whose ages could be determined. 

Of the 23 recaptures from Iceland, lit originated from tagging 
experiments in Ju1ianeh!b distr1ct, 3 were tagged on Store Hellefiske 
Bank, 1 on Lille Hellefiske Bank, 2 on Fylla Bank, 1 on Fiskenaes 
Bank, 1 was tagged in coastal waters in Sukkertoppen district, and 1 
was tagged in Ameralik Fjord in GodthRb district. 

Of speCial interest are two recaptures of cod on Store Hellefiske 
Bank. Both were tagged with hydrostatic tags (Lea tags) in 19lt9. 
One was tagged in Umanak Fjord. It measured 19 em. when tagged and 
was recaptured 225 miles south of the taggtpg locality. The other 
was tagged off Ritenbenk (69oltlt'N, 5lo20'W). Its total length when 
tagged was 21t cm. and it was recaptured 150 mIles south of the tag
ging 10ca11 ty. 

Table It gives the number of recaptures reported from the different 
nations from Greenland and Iceland in 1953 and 1951t. The large number 
of recaptures taken by Portuguese fishermen is remarkable, even if we 
take into consideration the fact that extensive tagging was carried 
out on the Store Helleftske Bank, where the largest number of 
Portuguese vessels were fishing at the very tIme of tagging. If we 
leave out the recaptures in the year of tagging, the number of re
captures by Portuguese ships were in 1953, 27, and in 1951t, 185. 

- THE END-
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Table ~. 

/lations Recaptures from Greenland Iceland 
1953 195~ 1953 19~ 

Denmark 38 10 
Greenland 87 98 
Faroes 6 7 
/lorway 11 12 
Iceland 26 6 22 10 
Uni ted Kingdom 15 10 2 3 
France 11 7 
Germany 1 3 10 
Portugal 39 2~7 
Spain 2 

Total 233 400 27 23 

B 12 
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Figure 1. Catches of cod larvae per 30 minutes haul with 2 m. stramin bag from the "Dana" July-August 1951+. Numbers in hauls with a 0-100 m. wire and with a ·100-200 m; wIre are shown respectively above and below the line. 
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Figure 2. Percentage age 
distribution (left and 
below) and length measure
ments by 5 cm. groups of 

~~I-U-~Lt~~~~cod caught on Greenland Banks April - August 195*. 
Off each station are given 
numbers of specimens in
vestigated, and in brack-

--~~~~~--~+Jets numbers of cod tagged. 
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HYdrographic Conditions in the 
Eastern Part of Labrador Sea and Davis Strait. 1951 

The data from the hydro$raphic stations worked by the 
Danish R/V "Dana" during July 1951t are given in the following 
appendiX. 

The temperature distribution shows that the conditions 
this year Were about normal in July. The Arctic component of the 
West Greenland current is found nearest the coast, but its water 
masses were not very cold. The core of the warm Irm1nger current 
is found off the slope of the banks. North of the Fylla Bank 
section (III) it is mainly found as an undercurrent. Between 
section III and IV a part of the current turns westward where it 
joins the Baffin Land Polar current. 

Phosphate determinations were carried out in the upper 
100 metres. Fig.2 shows the distribution of phosphate at 20 
metres. High concentrations of phosphate were found in two areas, 
One maximum was found off the slope of the southwest Greenland 
banks nearly following the core of the warm current and another was 
found where the sections intersect the boundary of the Baffin Land 
and Labrador Polar Current. 

The conditions are further illustrated by the vertical 
sections I to VIII, the location of which is shown in the map 
following Figure 1. Of special interest is the Fylla Bank section 
(III), which was worked by M/K "Adolf Jensen" in April and June 
and by R/V "Dana" in July. In April the influence of the cooling 
during the very cold winter was very pronounced. Water with 
negative temperature was found from surface to bottom over and in
side the bank. On the west side of the bank the temperatures were 
higher on account of the influence of the Irminger Current and 
here negative temperatures were found only in the upper 75 metres. 
The June section indicates that a rather rapid increase in tempera
ture had taken place since April. Water with negative temperature 
was not found, and over the shallow part of the bank the tempera
ture exceeded 2°C. This rise in temperature continued to July, 
where the section was worked by "Dana". Specially the warm under
current with temperature above ~oC. increased much in thickness. 

Compared with the temperatures in July 1953, it was 
found that the upper layers were about 10 colder in 19~ than in 
1953. 

Frede Hermann. 
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- 16 - Appendix 

Denmerks Fls~rl- 0faHavunderSpgelSer Hydrogr fisk boratorium 
Char10ttenlUnd Slot 

DmuMrk 

Section I -'The laroes to East Greenland - June 29th-July 5\h 

0 9.70 35.31 
20 .71 .31 
30 .60 .31 
50 .48 .31 
75 8.79 .31 

100 .70 .32 1.2 
145 :~ .32 
195 .28 
270 .28 .26 

Stll:Ugn fll!S1;t;l:Ii- 62·oo'N, 9·OO'W, HeDth=~i ;:; v,te--29 JV,@1 19~ m. 00 02 0 

- 0 9.34 35.30 - 0:8 
20 .72 .32 0·9 30 .68 .31 0.9 50 .63 .32 0.9 75 .,8 .32 

100 .42 .32 0.9 150 8.68 .31 
200 .15 .26 
300 7.58 ~20 
I!l!o 4.63 .10 

• 10· 

Ca 
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Section I (cont'd) 

station position- &2°00'N, 18°45'W, 
Depth--1920 m., Date--l ~YI 1954 
m. t SOloo °2-. P 
- 0 10.98 35.23 -- 0:4 

20 ,58 .24 O.~ 
30 .~ .2~ o.~ 
50 9.47 .27 1.0 
75 8.95 .28 

100 .78 .2~ 1.2 
150* .63 .27 
200 .~ .26 
300** .37 .26 
400 .39 .28 
600 .22 .26 93.9 
795 7.18 .15 78.5 
995 5.86 .096 82.2 

1195 ~.93 .051 86.5 
1~0 .20 .052 86.1 
1840 2.8~ .002 8~.7 

• 10· •• 5· 

""""~*"',..,."":- 620 00' N, 21°00 'W, 
D t --2 J 

II. t 
o 10.6 

10 10.6 
20 10.6 
30 10.6 
50 9.7 
75 8.8 

100 8.7 
1~3 8.6 

o 
10 
20 
30 
50 
75 

100 
1~3 

10.1 
10.1 
10.1 
10.1 
9.9 
8.6 
8.~ 
8.2 

° • 

gS.!:lt!.Jt~0!O..f.~s.!.Jt~i.l!O~- 62°00'N, 25°10'W 
Om. Date--2·Jul 1 

II. P 

Station position- 62°00'N, 260 50'W, 
Pepth--1120 me' Date-~3 July. 195; 
II. to s%o 02°/. P 
-0 9.:7 - --

10 9.7 
20 9.7 
30 9.7 
50 9.7 
75 8.1 

100 7.7 
139 7.~ 

Station ~osition- 62°00'N, 280 oo'w, 
Depth--1 00 m •• ~te--3 J~y. 1954 
~ to, ~ 02°. P 

o 9.1 
10 9.2 
20 9.2 
30 9.2 
50 7.9 
75 7.1 

100 6.9 
1~3 6.7 

ositio - 62°00'N, 
-- 0 0 m. D te--

m. to S· 00 

0 9:'08 3~.00 
20 .07 3 .9§ 
30 .00 .9 
50 7.23 3~.03 
75 6.20 3 .99 

100 5.63 3~.01 
150 .21 3 .98 
200' ~.90 .~ 300· • 50 3~ • 
395 ·37 3 .97 

86.~ 595 .09 ·99 
790 3.62 .92 88.9 
990 .66 .9~1 88.0 

1190 .65 .9 8 87.3 
1~85 .60 .968 85.7 
1980 .2~ .962 113.1 

* 10° 

P 
0.4 
O.~ 
0,5 
1.0 

1.2 

Station Eosition- 62°00'N, 320 20'W, 
Depth--2 00 m" Date--3-~ July 19~ 
m. to SO/oo 02'/0 
- 0 8082 3'4.9'S" - 0.; 

20* .~ .99 0.5 
30** .51 .97 0.5 

o 
10 
20 
30 
50 
75 

100 
1~2 

50** 6.11 .93 1.1 

/ 

75* 5.69 .96 
100** .33 .96 1.2 
150* ~.88 .96 

• 10· 
u 150 

C4 

200 .51 .99 
300 .11 .9~ 
395 .00 .93 
595 3.75 .91 
795 .68 .9~ 
995 .54 .906 

1195 .50 .917 
1~80 .55 .921 
1975 .)6 .959 
2465 2.9~ .941 
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Section I (cont'd) 

~tation ~OSi~- o2°00'N, 3~008'W, 
Depth--2B m"Uate 3-4 J~Y, 1954 
m. t· soloo 020 0 P 
- 0 7.92 3~.92 -- 0:7 

20 .80 .9~ 0.7 
30 .26 .95 0.7 
50 5.53 .93 1.1 
75 4.89 .92 

100 .79 .95 
150 .47 .95 
200· .28 .96 
300 3.97 .93 
390 .83 .96 
585 .79 .92 
765 .52 .89 
950 .52 .908 
11~ .41 .895 
1500 .38 .903 
2000 .38 .950 
2500 .00 .951 
2700 2.62 .928 

92.0 
97.6 
92.1 
90.9 
90.8 
85.5 
85.7 
86.6 

Station PQSitiO:- 62°00'N, 35·~5'W, 
Depth--2800 m~,-D,te--4 J~v. 1954 
m. t e • 00 °2°. P 
- 0 8.20 3~.93 - 0:5 

20 7.55 .93 0.8 
30 .34 .95 0.9 
50* 5.56 .95 1.2 
75 .23 .95 

100· 4.84 .96 1.3 
150 .~ .95 
200 .20 .95 
300 3.92 .95 
390 .80 .91 
590 .61 .92 
785 .55 .92 
985 So .908 

1185 .~ .906 
1500 .~3 .919 
2000 .34 .959 
2500 2.84 .933 
2701 1.71 .892 

• 10· 

ta on sit 
--2 

m. to S. o. 
0 lr.'84 ~ 

20 .17 .96 
30 6.96 .96 
50 5.90 3Z·01 
75 .30 3 .98 

100 .00 .98 
150 ~.72 .96 
200 .~~ .9~ 

~gg .1 .9~ 
3.9~ .9~ 

595 .67 .93 
79'5 .59 .9l 

91.2 
91.2 
92.1 
90.7 
91.7 
86.4 
93.5 
91.2 

P 
0:5 
0.7 
0.9 
1.0 

1.~ 

Station position- 62000'N, 37°20'W, 
(cont'dJ 
m. to SOI.o O2.1. P 
995 -:52 ---:903 --
1195 .41 .903 
1500 .~6 .933 
1995 .18 .957 
2395 1.76 .895 

Station position- 620 00'N, 38·~'W, 
Depth--2000 mO! ~te--5 J~v. 1954 
m. to S· 00 02. P 
- 0 9."18 35.00 -- 0.9 

10 8.32 .00 
20 7.80 .01 0.7 
30 6.30 .02 1.1 
50 .1~ .03 1.2 
75 5.92 .05 

100 .73 .03 1.3 
150 .51 .03 
200 .09 3~.97 
300 ~.70 .97 
400 .32 .96 
600 3.85 .93 
800 .62 .90 

1000 .46 .910 
1200 .39 .908 
1500 .42 .9~8 
1900 2.32 .899 

Station ~sition- 62·00'N, 39°25'W, 
Depth--1 __ 0 m •• Date--5 Ji?v, 19~ 
mo s67.0 02. 
- 0 8.62 3~.92 -- 0.7 

10 .32 .99 
20 7.88 35.~ 0.8 
30 6.91 .03 1.0 
50 .57 .10 1.1 
75 .07 .06 

100 5.96 .06 1.2 
150 .72 .05 
200 .~1 .05 
300 4.96 .03 
395 .53 34.97 
595 ~.12 34.97 
795 3.78 .96 
995 .55 .921 

1190 .36 .933 
1~90 2.92 .924 
1590 .64 .915 

C5 
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Section I (cont'd) 

o 
10 
20 
30 
50 
75 

100 
150 
200 
295 
395 
590 
790 
990 

1180 
13J:0 

7754 
8.07 

.12 
7.70 
6.82 

.43 

.20 
5.90 

.60 

.30 
4.98 
4.54 

.06 
3.77 

.58 

.40 

09'W, 

p 

0:5 

0.5 
0.8 
1.1 

1.3 

a on ~sit O~ 0 'N, 0031 I W, 
pepth--1l130 mol Date--2 J~Y! 1954 
m~ to SO/oo 02° 0 P 
- 0 0.73 31034 -- 0.1 

10 4.90 33.69 
20 7,53 35.02 0.5 
30 .00 .05 0.9 
50 6.89 .06 1.0 
75 .45 .05 

100 .28 .06 1.1 
145* 5.29 .02 
175** 4.40 34.84 
265 .37 .84 
365 .49 .89 
555 .78 .97 
750 .59 .96 
945 .12 .950 

1070 3.78 .944 

.. 150 

.... 300 

5 5.42 33.17 
15 -37 .87 

o Section II - Off Frederlksh4b - July 11th-12th 

.. 100 

87.8 
91.0 
92.3 
91.5 
88.4 
85.7 
87.0 
87.2 

0.3 
0.5 
1.2 

1.3 

Station pggition- 61°17'N, 54°18'W, 
Depth--32OO m.!...Date_-ll July 1954 
~ to solo. O2°10 .: 

o 5.2 
10 4.6 
20 3.9 
30 3.4 
50 3.5 
75 3.8 

100 3.7 
139 It.o 

Station position- 61°26'N, 53°25'W 
Depth--2900 m., Date--12 J~Y 195; 
m. to SO/oo °2'. P 
- 0 4:68 33.72 -- 0.2 

10 .52 .72 
20 3.19 .79 0.2 
30 .27 34.03 0.3 
50 .30 .58 1.2 
75 .56 .61 

100 .85 .74 1.3 
150 4.34 .82 
200 .38 .86 
300 .51 .89 
395 .1t7 .89 
595 4.23 .96 
795 3.90 .92 
990 3.66 .908 

1190 3.50 .901 
1485 3.31 .899 

Station position- 61°34'N, 52°30'W, 
Depth--2900 m.! Date--12 J?:Y 195; 
me to SO/DO °2°. P 
- 0 ,.60 jj;'9'O -- 0.:; 

10 035 .98 
20 .05 34.11 0.3 
30 4.99 .24 0.4 
50 .18 .45 0.4 
75 .18 .63 

100 .27 .74 1.2 
150 .26 .79 
200 .11 .85 
300 .21 .89 
400 ·31 .93 
595 3.91, .93 

C6 



Section II (cont'd) 

cont' ) 
m. to SO/00 02% p 

79; ""771t ---:93 --
995 .60 .906 

119; .1t9 .908 
1'+90 .3; .901 

072 

0.'+ 
0.1t 
0.; 
1.2 

1.2 

Station ~sition- 610 52'N, 500 3;'V, 
Depth--1280 m. Date __ 12 July.19" 
m. to S07... O2°70 p 

o 3;00 ~ -- 0:2 
10 .17 33.1; 
20 .21t .77 0.1t 
30 2.32 .82 0.8 
;0 1.79 .76 1.0 
75 .'+5 .88 

100 .53 .96 1.2 
1;0 2.66 3'+.28 
200 1t.08 .61 
302 5.16 .92 
ltOo .cIt 35.06 
600 1t.1t7 3~.9; 
800 .18 .9; 

19fo 3:~ :m 

- 20 -
Section II (cont'd) 

position- 61°57'N, 50°00 'V, 
140 m •• Date--12 July 19" 
to SO/oo °2°7. p m. 

o 
10 
20 
30 
50 
75 

3728 32.l+I+ -- 0.2' 
2.43 .63 
1.79 .66 0.2 

.19 .79 0.2 

.08 .89 0.3 
.33 33.20 
• ')It .33 0.; 100 

Section III-Fylla Bank-July 21-22 

Station posltlon- 63°12'N, ;9°10'W, 
Depth--B50 m., Dite--22 J~YI 19" 
m. to S 7o. O2° ° P 
- 0 5.08 33.39 -- 0.2' 

10 .03 .39 
20 3.93 .~9 0.2 
30 1.60.6It 0.2; 
50 0.08 .71 0.1t 
75 0.10 .80 

100 0.61 31t.OO 1.2 
150 2.29 .40 
203 3.29 .;9 
300 ~.06 .78 
~oo '+.21t .87 
600 '+.22 .90 
807 3.98 .93 

stat~on positlon- 63°19'N, ;8°15'W, 
Depth--1200 m. D,te--22 J7:Y 19" 
m. to So o. °2•• P 
- 0 5.52 33.42 -- 0.2'5 

10 .51 .1t2 
20 .50 .1t3 
30 3.;It .59 
50 2.31 .80 
7; .19 31t.l0 

100 .18 .28 
150 .78 .50 
201 3.22 .63 
300 It.cIt .83 
Itoo .28 .88 
600 .06 .90 
800 3.88 .92 

1000 _58 .917 
111t5 3.~0 31t.912 

m. 
o "2'+ 

10 .20 
20 0.91t 
30* 0.48 
50 0.57 
75 0.76 
9~** 1.10 

200*** 3.06 
29; .79 
395 4.24 
595 .11 
790 3.84 1m :6~ 

C7 

63 

.70 

.78 
.87 
.98 

31t.58 
.71t 
.89 
.90 
.92 
.922 
.919 

1.2 

0.9 
1.0 
1.0 

1.1 
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Section III (cont'd) 

Station position- 63°25'N, 57°20'W, 
(cont'dl 
m. to SOlo. 02°/0 P 
J:G:80 -:41 ~O--

Station~osition- 63°31'H, 56°25'W, 
Depth--~OO m. D,te--21 July 1954 
11. 0 So 00 02% P 

- 0 "58 33.53 -- 0:2 
10 .55 .5~ 
20 .~9 .56 0.2 
30 3.28 .65 0.3 
50 2.~ .99 0.9 
75* .63 3~.25 

100 .80 .~3 1.3 
150 3.~0 .65 
200 .70 .76 
290 ~.22 .88 
390 .1~ .90 
590 ~.01 .9~ 
790 3.87 .95 
985 3.61 .95 

* 5° 

Strition Eosition- 63"37'N, 55°30'W, 
De th--l 20 m.! Date--21 J,lY 192t 
m. to SO/oo 02° 0 P 
- 0 "39 33.53 -- 0:2 

10 .31 .5(, 
20 .16 .51 
30 3.63 .69 
50 2.35 3~.06 
75 .~8 .31 

100* .92 .50 
150" 3.~ .70 
200" .91 .78 
300 ~.22 .89 
~O .13 .92 
600 3.90 .93 
800 .82 .93 

1000 .58 .92~ 
1297 3.40 3~.930 

• 5° •• 10' 

m~ to S· 00 

0 It:82 3PiIt 
10 .79 • 1t-7 
20 .82 .~7 
30 .17 .66 
50 3 .~9 .83 
75 2059 3~.22 

100 3.20 . ~ 
150 .9~ .70 
2~ .6 .72 
~oo ~.23 .89 

00 .17 .90 
600 .02 .9It-
800 3.78 .96 
995 .50 .96 

0.2 
0.25 
1.0 

1.3 

0.3 
o.~ o. 
1.3 

Station osition- 63·~8'N, 53°56'W, 
De th--11 0 m. Date--21 Jul 1 
m. to S· 00 02 0 

o It:5 --

S 

10 ~.~ 
20 ~.1 
30 3.2 
50 3.0 
75 3.0 

100 3.5 
139 3.5 

t ° De th-- 2 m. 
m. to 

0 3."11 
10 .39 
20 1.30 
30" .03 
50 0.93 
75 0.99 

100 1.7~ 
150 2.1t-8 
200 3.~ 
258" 3.60 

" 5° 

33.10 
.21 
.28 
.39 
.53 
.61 
.91 

3~.22 
.~O 
.61 

P 
0.3 

0.5 
0.8 
1.0 

1.1 

Station position- 63°55'H, 53'07'W, 
Depth-- 200 m.! Date--21 J?:Y 1951t-
m. to soJoo ~. 0 p 

03). -----
10 3.1 
20 2.9 
30 2.5 
50 1.8 
75 0.9 

100 0.9 
139 0.8 

Station position- 63°58'N, 52°~'W., 
Depth-- It-O m. Date-- 21 J':Y·192t 
m. to SO/DO 020 0 P 
- 0 2.91 33.06 -- 0.25 

10 .77 .10 
20 .70 .10 0.1t-
30 .70 .12 0.1t-
38 .70 .11 0.1t-

m • to So 00 

0 }:"63 32.69 0.3 
10 .63 .69 
20 "6~ .76 0.3 
30 .~ .82 o.~ 
50 2.81 .98 o • 
75 .50 33.1~ 

100 1.7~ :~7 1.0 
150 .30 
180 1.37 33.55 

C8 
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Sect10n IV - Across store He11af1ske Bonk - July 2~th-25th 

S at10 
bepth-- t~ m • 

• 100 

0.25 
o.lt
o.~ 

0.2 
0.2 
0.2 

Station ~~!1:10;~660~6'N' 55°36'W, 
peEt!!= ~!l i!!~~ta-2~ l!W 19~ m. 0 o. 02. 
- 0 3.'46 33.35 -- 0:1 

10 .~ .30 
20 2.87 .It-3 0.3 
30 .~o .59 0.5 
50 .27 .65 0.7 
75 .03 .67 

105 1.82 .70 0.7 

Stat10n posltlgn- 66°~3'N, 56°07'W, 
D8pth- 170 m • ~te--21t- l~Y 1954 
m. to r.. ~. p 

o 3.'8 
10 3.8 
20 3.5 
30 3.0 
50 2.0 
75 1.1 

100 0.9 
139 0.7 

Stat1o~~osit19n- 0 l'N, 5 °38'W, 
Depth- ~5 m •• ia;g--25 Ji?Y' 19~ m. 0 0 o. 02 • 
- 0 1+:16 ~ -- 0;0 

10 3.91 .~9 
20 2.30 .52 
30 1.68 .54 
50 0.82 .54 
75 0.92 .71 

100 0.70 .82 
1~5 1.~2 3~.02 
195 1.96 .21 
290 2.~ .39 
~35 3.71 .75 

0.2 
0.5 
0.9 

1.1 

Stat1pn DOsit1on- 66.~'R, 56°57'W, 
Depth--5lQ m'!~jP--25 J~Y' 1954 
m. to s· D. 02° 0 P 
- 0 ~5 33.32 -- 0.1 

10 .~5 .3 
20 3.61t- .37 0.1 
30 2.80 .It-7 0.1 
50 1.91 .55 0.25 
75 .18 .68 

100 0.60 .72 0.8 
150 1.15 .9~ 
200 1.80 3~.21 
300 2.88 .50 
It-oo 3.~2 .6~ 
535 3052 .82 

Section V - Ott Dare Is1'9d - JUlY 30th 

Station ;sit1on- 70039'N, 55°~7'W, 
pepth--3 mO! ~e--30 JW' 1954 

5.~~ 3P+5 0:1 
m.' t ·.0 02. 'P 

0 -0 ;:21 ~ - o.I 
10 3. 0 .1t9 10 3.~2 .40 
20 .33 .61 0.1 20 • 5 .It-6 0.1 
30 .15 .68 0.2 30 . 2.~3 .59 0.2 
50 0.06 .71 0.3 50 -1.35 .83 1.2 
75 -1.~§ .80 75 -1.53 .83 

100 -0. .88 1.3 100 -1.~ .87 1.3 
150 1.89 3~.28 150 o. 3~.09 
220 2.20 3~.~2 200 1.~8 .31 

330 2. 6 .52 

C9 
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Section V (cont'd) 

D 
Station ~osition- 70o~9'N, 56°~2'W, 

m Depth--5 0 mo , Date--30 J~Y, 1951+ 
m. t m. to S°/~o °2°. P 

0 f:~ 33.~S 072 - 0 7),02 33:~ 0.1; 
10 • 8 10 2.10 
20 2.67 .55 0.2 20 1.88 .69 0.3 
30 0.86 .62 0.2 30 .44 .73 0.7 
50 -0.~6 .76 0.7 50 .03 .81 0.8 
75 -1.18 .80 75 0.~9 .87 

100 -1.52 .8~ 1.1 100 O. 5 .90 1.1 
150 -0.18 3~.00 150 0.17 3~.~ 
195 1.22 .2~ 200 1.~8 :~ 295 2.~0 .52 290 2. 0 
395 2.2~ .5~ 390 .lto .55 
531 1.72 .5 51~ 1.68 .58 

Stat 0 

De th-- o m. 
m. to 

0 7),79 33.17 
10 ~.52 .17 
20 3.69 .25 0.25 
30 1.93 .26 0.7 
50 .11 .~9 0.8 
75 0.39 .65 

100 0.08 .82 1.2 
150 -0.19 .91 
195 0.28 3~.~ 
330 1.98 3~.~6 

Section (a) - orr Egedesminde 

Station G6SitioA- 6so06'N, 560 45'W, 
Depth--l m., Date--25 July. 192t 
m. to SO/.o 020/0 p 

o 3.30 33.18 -- 0:1 
10 3.58 .3~ 
20 2.25 .~8 0.2 
30 0.84.58 0.3 
50 0.23 .78 0.5 
75 0.27 .92 

100 O.~ .98 
130 0.~8 3~.05 1.2 

Station sit 
De h--l m. 
m. to 
-0 r.~ TI'0O 

10 3.99 .57 
20 .91 .57 0.1 
30 2.60 .77 0.2 
50 1.68 .81 0.3 
75 1.13 .86 

100 1.00 .86 0·9 

Station position- 680 02'N, 55°15'W, 
Depth-- 58 mo, Date--22 J~YI 192t 
m. to SO/DO 02·. P 

o 3.~ 33.80 0.2 
10 2.83 .80 
20 .~7 .80 0.2 
30 .37 .80 0.3 
55 .23 .81 0.3 

Station ~osition- 68°00'N, 5\t°30'W, 
Depth-- 62 m. Date--22 J~Y. 192t 
m. to SO/DO 02° 0 P 
- 0 3."30 :rr:;'9 -- 0.2; 

10 .28 .66 
20 2.8~ .79 
30 .77 .81 
bO .58 .81 

C 10 
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Section (b) - Across Lilla Hel1efiske Bank - July 22nd-23rd 

0.9 
1.1 
1.2 

Station posltlon- 65°06'N, 57°30'W, 
Depth--690 m. Pate--23 July. 19P± 
m. to s07.. 02°70 p 

o 2.'98 ~ -- 0:5 
10 1.04 32.46 
20 -1.50 33.27 1.2 
30 -1.64 .34 1.2 
50 -1.60 .51 1.3 
75 -1.62 .64 

100 -1.67 .71 1.3 
150 -1.40 .83 
200 -0.34 34.02 
300

00 
1.85 .39 

~ 4.2, .79 
600 2.34 .65 
672 .66 .71 

Station 
e t --

m. to 
0 I+:96 33·32 0:2 

10 .60 ·34 
20 2.85 .51 0.2 
30. 1.89 .60 0.4 
50 0.89 .77 1.0 
75 -0.50 .84 

100 -0.15 ·99 1.3 
150 0.85 34.19 
200 1.97 .40 

~ ~:~~ .72 
.88 

525 3.83 .83 

• 5° 
Station position- 650 06'N, 550 43'W, 
Depth-:a20 m.! Date-_23J~y! 19P± 
m. to si/oo 02° 0 P 
- 0 I+:14 33.28 -- 0:2 

10 .03 .29 
20* 3.20 .30 
30 2.13 .r,.1 
50 0.76 .55 
7, 1.11 .71 

100·· 0.60 .81 
150·.· 1.50 34.09 
200 2.37 .36 
300 4.01 .77 
~OO .42 .87 
600 .35 .95 

0.2 
0.2 
0.5 

Station posltion- 65 6 66'1, 556 43';, 
(cont'd) 
m. to p 

'04 3."87 

• 5° ** 10· ••• 150 

Station position- 65·06'N, 54°58'W, 
Depth--610 m. Date--23 J~Y! 19P± 
m.. to 50/00 °2°. P 
- 0 S-04 33.3~ - 0.1 

10 4.,0 .3 
20· .r,.3 .34 
30 3042 .44 
50 1.29 .61 
75 0.70 .77 

100·· 0.96 .91 
150 1.63 34.17 
200 2.40 .37 
295 4.16 .81 
395 .35 ·90 
585 4.02 

* 50 ** 10· 

0.1 
0.2 
0.4 

Station positlon- 65°06'N, 54°28'W, 
Depth--130 m., Date--23 J~Y. 19P± 
m. to 50 /00 °2°. P 
- 0 I+:2 -- -- -

10 4.2 
20 4.0 
30 3.3 
50 1.3 
75 0.8 

100 0.8 
111 0.8 

Station ~osition- 65°06'N, 53°59'W, 
Depth--9 m.! Date--23 JUll , 19P± 
m. to SOloo 02° 0 P 
- 0 li:o -- -- -

10 4.0 
20 3.9 
30 2.6 
50 1.8 
75 1.2 
87 1.1 

Station ~sition- 65·06'N, 53°32'W, 
Depth--B m.! Date--23 Jull ' 19P± 
m. to SO/oo ~ p 
- 0 S-55 3I:;6 0.1 

10 4.50 33.32 
20 3.67 .37 
30 2.20 .51 
50 0.78 .74 
80 0.70 .73 

0.1 
0.25 
0.9 
0.9 

ell 
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Section (bl (Cont'd) 

Station position- 65°06'N, 53°00'W 
Depth--200 m.! Date--23-24 JulY 19PT 
m. to 8 0 /00 02% p 

o 5710 33.29 071 
10 ~.45 .30 
20 2.66 .47 0.3 
30 2.43 .49 O.~ 
50* 1.73 .57 0.7 
75** .31 .65 

100* o.Bo .73+ 0.9 
150 0.64 .78 
190*** .98 .92 
* 5° ** 10· *.* 100 + titre 2 g. 

Section (c) - Cape Farewell to Hamilton Inlet 

Station position- 59°22'N, 43°39'W, Station position- 596 11'1, 45'02'w, 
Depth--600 m., Date--6 JU17 , 12PT (cont'd) 
m. to SO/oo 02° 0 P m. to SO/oo 02°/. p 

0 1.01 32'i5 - 071 150 4.84 34.98 
10 1.14 • 0 200 4.65 .97 
20 2.82 34.05 0.7 295 4.)6 .97 
30 ~.06 .19 0.7 395 4.09 .94 
50 .63 .66 0.8 590 3.65 .93 
75 5.77 .97 790 3.62 .95 

100 5.89 .88 1.1 985 3.~0 .922 
150 ~.40 .97 1180 3. 2 ·926 
200 .85 .94 1475 3.29 .942 
300 4.66 .96 

~~ 4.60 .95 Station egsition- 59°07'N, ~5°~1'W, 
~.56 .95 Depth--2 0 m., Dat~--Z~~l' 12PT 

m. to SO/oo 0 • P 
~o22'W, - 0 ll.20 ~ 

-- 0.3 
1 10 6034 • 2 

m. to S. 00 20 6.32 .69 O.~ 
0 3."BO 33·Z0 070 30 6.20 .75 O.~ 

10 ~.71 • 6 50' 6.00 .78 0.7 
20 .~O 34.06 O.~ 75 ~.70 .97 
30 4.~9 .~1 0.7 100 .98 .96 1.3 
50 ~.~8 .77 0.7 150 ~.82 .98 
75 ~.52 .81 200 4.63 3~.00 

100 ~.52 .82 1.2 ~OO 4.36 3 .97 
150 4.69 .86 00 3.97 .94 
200' 4.72 .Bf! 600 3.45 .91 
2§0 4.76 .9 800 3.62 .94 

~06 4.68 .94 1000 3.~ .919 
4.52 .94 1200 3· .9~ 770 ~.28 .9~ 1~95 3.40 .9 

960 ~.06 .9~8 
1~0 3.68 .935 • 10· 1 1 3.31 .939 

• 5° 
S~tion ~sltion- 58°56'N, ~6·12'W, 
P th--2dJO i?' patR--Z .~li; 19~ m. £' S 00 2 0 

- 0 6;~9 34.78 27.33 -- 0.4 
m. 10 6.35 .78 .35 

0.4 20 6.20 .76 .35 
0 6.22 30 6.16 .7~ ·35 0.6 

10 6.37 50 4.93 .85 .59 1.3 
20 6.34 o.~ 75 ~. 77 .92 .65 
30 6.02 O. 100 4.68 .93 .67 1.3 
50 ~.33 1.1 150 ~.46 .9~ .70 
75 .90 200 4.)'0- .9 .73 

100 5.06 1·3 300 4.00 .91 .73 

C 12 
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Section (cl (Conttdl 

Station posltion- 580 56 tN, 46°12'W, 
(cont'd) 
m. to SO/00 d 02% P 
"'00 3790 ~ 27.75--

600 3.69 .92 .77 95.7 
800 3.52 .91 .78 90.3 

1000 3.44 .917 .80 92.3 
1200 3.41+ .922 .80 88.6 
1470 3.38 .937 .82 87.0 
1960 2.94 .946 .88 86.7 
2350 2.32 .926 .91 87.1 

S tion sition- 58"38 t N, 47°03'W, 
D t --2 0 Date-- Jul 1 
m. to 020 0 

o 6:6 --
10 6.4 
20 6.2 
30 6.1 
50 4.2 
75 3.9 

. 100 3.9 
142 3.9 

Stat*on position.,. 58°20 tN, 47°54 tw, 
Dept --3300 m •• ~te--7 ~Y' 1954 
m. to So 00 02°. P 
- 0 7.'19 3IWb -- 0:1 

10 6.88 .41 
20 5.32 .49 
30 3.97 .61 
50 3.57 .67 
75 3.89 .82 

100 3.64 .81 
150 3.69 .87 
200* 3.56 .86 
300 3.62 .87 
400 3.52 .88 
600 3.50 .92 
800 3.29 .91 
995 3.32 .895 

1195 3.22 .885 
1500 3.21 .888 
2000 3.24 .939 
2795 3.02 .937 
3195 1.86 .913 

*15'" 

90.7 
92.3 
93.6 
92.4 
92.1 
86.9 
86.3 
88.0 

0.3 
1.2 
1.3 

C 13 

D§pth--3 00 m., Date--8 J~Y, 1954 
m. to So/a. ~ p 
- 0 '/.90 y;::t;I O.~ 

10 7.23 .45 
20 6.74 .52 0.2 
30 4.60 .58 0.5 
50 3.31 .70 1.2 
75 3.27 .74 

100 3.25 .81 1.3 
150 3.20 .81 
200 3.21 .83 
300 3.08 .84 
400 3.26 .88 
600 3.14 .88 
800 3.22 .90 

1000 3.25 .885 
1200 3.22 .883 
1495 3.21 .883 
1790 3.24 .888 
1980 3.38 .921 
2470 3.10 .941 

Station Bosition- 570 37'N, 500 00'W, 
Depth--3 00 m., D,te--8 J~y. 1954 
m. t· s·.o~· 0 P 
- 0 7.'7 -- -- -

10 7.2 
20 6.8 
30 5.4 
50 5.4 
75 3.2 

100 3.2 
127 3.3 

Station gOSition- 57.22 tH, 500 40'w. 
DePth--3 00 m •• Date--8 July. 1954 
me to , S6/00 02°7. p 
- 0 8.62 ~ -- 0.'2 

10 7.65 .60 
20 7.23 .59 
30 5.67 .70 
50 3.90 .74 
75* 3.34 .75 

100 3.19 .78 
150 3.09 .81 
200 3.04 .81 
300 3.19 .87 
400 3.26 .88 
600 3.20 .88 
800 3.25 .88 
995 3.32 .894 

1195 3.28 .892 
1495 3.26 .886 
1895 3.30 .903 
2395 3.26 .942 
289, 2.90 .942 
341+5 2.01 .912 

.. 5° 

93.6 
93.6 
92.3 
91.3 
91.7 
89.5 
85.8 
83.2 
87.4 

0.2 
0.9 
1.1 
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Section (cl (Cont'dl 

~~~Wi~bY:@~i7D~~-;:~!o'ji;""~S~t~a~t,*f~gn~p.c.s)J.l..9a- 56619'N, 53'31'W, 
(conto<l) 

0.4 
0·9 
0·9 

1.3 

Stat1ag positigq- 568 19'N, 53°31'W, 
Depth--32OO m •• Date--9 J¥?v. 195i 
m. t- s0700 °2°. P 
- 0 ll.39 ~ -- 070 

10 7.27 .~1 
20 6.50 .48 
30 5.00 .68 
50 ~.43 .73 
75 3.5'1- .77 

100 3.32 .78 
150 3.31 .81 
200 3.23 .86 
300 3.08 .86 
395 3.08 .87 
595 3.21 .89 
790 3.18 .91 
990 3.16 .874 

11B5 3.14 .872 
1482 3.18 .881 
1800 3.27 .897 

91.5 
94.8 
91.4 
92.0 
92.6 
90.2 

0.4 
1.0 
1.0 

m. to SO/00 02% p 

2000 3.36 3".933 ~ 
2500 3.02 .9~1 85.8 
3050 2.43 .926 86.7 

Station posltion- 56°03'N, 54°14'W, 
Depth-- 3000 m •• D,te--9 July. 1951t 
m. to So 00 020]. -p 
-0 7.4 -- - -

10 6.6 
20 5.6 
30 1.7 
50 1.9 
75 2.4 

100 3.2 
143 3.3 

Stat10n pos1t1on- 55°47'N, 54°54'W, 
Depth--1700 m.. i"'te--9 July. 1951t 
m. to S 10o 02"70 P 
- 0 b.9 -- -- -

10 6.5 
20 5.8 
30 ~.6 
50 2.5 
75 3·1 

100 3.5 
127 3.5 

Station position- 55°35'N, 558 19'W, 
Depth--2300 m.! Pate--9 July. 19Pt 
m. to s0700 02°10 p 
- 0 7.08 33:'"'l; -- O.! 

10 6.32 .83 
20 5.27 34.12 0.2 
30 3.97 .29 0.2 
50 3.89 .55 1.1 
75 3.30 .71 

100 3.50 .77 1.3 
150 3.5It .81 
200* 3.44 .83 
305 3.44 .85 
~OO 3.43 .88 
600 3.46 .90 
800 3.40 .90 

1000 3.30 .899 
1200 3.27 .900 * 10· 
1496 3.32 .928 

station position- 55°18'N, 56°13'W, 
Depth--290 m.! Date-- 9 July. 195i 
m. to SO/oo °20/0 P 

o }:62 28.89 -- 0.3 
10 -1.38 32.79 
20 -1.58 .8~ 1.2 
30 -1.68 .86 1.2 
50 -1.63 .96 1.3 
75 -1.50 33.16 

100 -1.39 .32 1.3 
150 -1.22 .55 
200 -1.08 .78 
270 0.68 34.21 

C 14 
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Section Cd) - Cape Farewell to the English Channel - Aug.22pd-30th 

m. 
m. SO .,0 
-0 N:6t 10 

20 .12 0.8 
30 .32 0.8 
50 .72 0.8 
75 .62 

100 .69 1.3 
150 .75 
200 .85 
270 .89 

Station ~sition- 59°15 ' N, 43°02 ' W, 
Depth--l 0 m.! Date--22 Alg. 19Pt 
m. to SO/oo 020 0 P 
- 0 9720 ~ -- 0.25 

10 9.19 34.88 
20 .10 .92 
30 .03 .93 
50 8.14 .99 
75 7.23 35.07 

100 6.67 .08 
150 .18 .08 
200 5.89 .07 
300 .10 .02 
400 4.66 34.98 
595 4.06 .96 
795 3.76 .95 
995 .61 .92 

1195 .49 .93 
1492 3.30 34.94 

Station os tion- 59"00'N, 42°38 ' W, 
De th--l 0 m. D te--22 u. 1 4 
m. t s 00 02° D P 

o 9763 3It."S7 -- 073 
20 .33 .90 0.3 
30 8.88 .94 0.7 
50 7.50 35.00 0.9 
75 6.39 .02 

100* .03 .03 1.3 
150 5.10 .00 
200 4.88 34.96 
300 .58 .96 
400 .28 .96 
600 3.86 .96 
800 .60 .94 

1000 .50 .91 
1200 .40 .92 
1500 2.98 .91 

10 9.'+9 

* 5° 

station sition- 58045 ' N, 42°14 'w 
De th--2 00 m. Date--22 Au • 1 4 
m. to SO 00 020 0 P 

o 9750 ~ -- 074 
10 .39 .95 
20 .20 .96 0.4 
30 8.76 .96 0.8 
50 7.49 .99 1.0 
75 6.62 35.05 

100 .18 .05 1.3 

~tation posltlon- 5S045 ' N, 42°14 1w, 
'cont'd} 

m. to SO/o. 02"/0 p 
150 5.79 :3'5.Q1+ -- -

200 .34 .03 
295 4.83 34.99 
395 .61 .98 
595 4.14 .9,5 
790 3.84 .9~ 
985 .62 .93 

1185 .52 .93 
1480 .42 .93 

* 15" 

station nosition- 58"30 ' N, 41°51 ' W, 
Depth--22io m.! Date--22 A/g. 19Pt 
m. t SO/DO 020 0 P 
- 0 1lJ.18 Yt.'l>5 -- 0.25 

20 9.45 .80 0.3 
30 7.73 .78 0.8 
50 5.51 .863 1.2 
75 .19 35.00 

100 4.81 34.97 1.3 
150 .42 .96 
200* 3.44 .83 
300 .57 .86 
400 .46 .86 
600 .49 .88 
795 .40 .88 
995 .40 .91 

1195 .31 .91 
1492 .26 .93 

* 10° 

station positlon- 58°00 ' N, 41°03 ' W, 
Depth--3200 m.! Date--23 t/g. 19~ 
m. to SO/oo 02 0 

- 0 10,"29 y:;:b7 -- 0.3 
10 .. 25 .65 
20 .01 .65 
30 9.56 .69 
50 5.18 .78 
75 4.28 .82 

100 .16 .82 1.4 
150 3.99 .88 
200 .88 .89 
295 3.56 .88 
395 .50 .86 
590 3.37 .88 
785 .42 .89 
985 .36 .90 

1180 .32 .90 
1475 .30 .90 

40 6.23 

StatIon position- 57"00'N, 39"29 ' W, 
Depth--3300 m.! Date--23 Alg. 19Pt 
m. to SO/oo 02° 0 P 
- 0 10045 ~ -- 0.; 

20 10.42 .78 0.5 
30 .27 .78 0.7 
50 6.10 .86 1.2 
75* 5.24 .88 

100** 4.87 .87 

01 



- 29 -

Section (d) (Cont'd) 

Station position- 57"00'., 39"29'W, 
(cont'd) 
•• to SO/.o 020 /" p 
""I50* q:-;35 ~ 

200** .32 .86 
295 .01 .88 
390 3.92 .91 
585 3.44 .86 
780 .~1 .86 
980 .~ .88 

1175 .38 .88 
1~65 .33 .88 

Stat±on nositio:~56000'.' 37·59'W, 
De.!1th--?!l;o !!~I~j;e--23 .,g. 19~ 
m. to • 00 02°. 
- 0 11."78 J1+.7l+ - 0:3 

10 .77 .78 
20 .7~ .78 0.3 
30 10.33 .78 0.5 
50 6.79 .86 1.2 
75 .31 .87 

100 5.98 .88 1.2 
150 .91 .88 
200 .87 .9~ 
300* .~7 .92 
It-OO .20 .96 
595 ~.30 .92 
795 3.80 .91 
990 .63 .91 

ll90 .~ .90 
1~86 .44 

* 30· 

Station nosition- 55"3~'., 37"25'W, 
Pepth--2$ m" D,te--23 "lg. 195?p 
a. t s. 00 02° 0 

-0 IT.8 - - -
10 ll.8 
20 ll.8 
30 ll.8 
50 8.9 
75 6.8 

100 5.8 
1~2 5.~ 

ta ion 36"32'W 
De 
m. S· DO P 

0 12.00 y+.b'g 0:3 
10 11.85 .72 o.~ 
30* 11.53 .7~ o. 
50 7.ll .78 1.2 
85 5.89 .8~ 100 .70 .8 1.2 

150 .73 .92 
200 .73 .9~ 

~ .39 .95 
.O~ .95 

600 ~.2 .9~ 800 3.92 ·9 
1000 .72 .9~ 
* 5° 

e t --LO mt! Date--2~ Aug. 19:& 
m. to s~oo °2°,. -p 
- 0 11."88 Yt.7b -- 0.2~ 

10 .60 .73 
20 9.~ .87 0.9 
30** 8 .~3 .88 0.9 
50*. 7.~3 .88 1.1 
75**. 6.7b .88 

100* .29 .88 1.2 
150** .11 .92 
200** .07 .93 
300 .11 .98 
390 5.73 .98 
590 1t-.92 .98 
785 .1~ .9~ 
980 3.82 .9~ 

1180 .6~ .92 
1~0 3.52 .~ 

* 0" .* 10" *** 15" 

St~tion §§5ition- 53"00'B, 33°~2'W, 
De_th--2_ m •• 2}te--25 ~. 195?p 
m. t· S.. ~ 
- 0 12.95 jl+.7It O.~ 

20 12.9/t. .78 0.2 
30* .03 .79 O.~ 
50 8.71 .83 1.1 
75·* 7.17 .83 

100· 6.55 .81t- 1.3 
150··· 5.9/t. .87 
200*.. .86 .91 
300 .92 .96 
~2 .30.96 
600 ~.44 ;97 
800 3.9~ ~93 

1000 .70 .95 
1200 .56 .93 
1502 .~8 .9b 

• 5" 
Station position- 520 00'., 32°20'W, 
DePth--3~0 m •• Date--22 ~. 19:& 
m. 0 SOlDO 02. P 
- 0 13.'9~ jIi:bI - 0.2 

10 .88 .60 
20 .85 .61 
30 .85 .61 
50 10.13 .76 
75 8.68 .82 

100 .09 .83 
150 7.10 .83 
200 6.18 .83 
300 5.52 .81t-
395 .18 .88 
590 ~.58 .96 
790 3.8~ .9~ 
985 .60 .92 

1185 .~6 .92 
1~8ct .39 .91 

02 

0.25 
0.25 
1.0 
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Section (d) (Cont'd) 

m. 
0 15."13 

20 .12 
30 .10 
50* 14.00 
75* 12.39 

100+ 11.83 
150+ .31 
200* 10.98 
~OO 00 

.78 

.44 
600 7.26 
800 ~:~~ 1000 

* 5° +00 

t 0 
De th--1 0 
m. to 

o IIt.9 
10 14.9 
20 14.9 
30 14.8 
50 13.1 
75 12.0 

100 11.8 
139 11.2 

So 00 

}5":2'lt 071 
.24 0.1 
.24 0.1 
.'+0 
.44 

0.3 

.44 0·9 

.43 

.43 

.40 

.35 
34.97 

.96 

.96 

Station position- 510 00'N, 28°00'W, 
Depth--2900 m.! Date--26 A,g. 1954 
m. to SO/oo 02° a p 
- 0 IIt.7 -- -- -

10 14.7 
20 14.7 
30 14.6 
50 13.5 
75 12.3 

100 12.2 
145 11.0 

Station position- 510 00'N, 26°00'w 
Depth--3300 m.! Date--26 A,g. 1954 
m. to SOloo 02° 0 P 
- 0 1',.86 ~ -- 071 

10 .95 .50 
20 .94 .50 0.1 
30* .90 .50 0.1 
50 13.13 .42 0.4 
75** 12.20 .44 

100 .20 .52 0.9 
150***11.68 .53 
200 .03 .4li-
290 10.35 .35 
385 9.54 .26 
580 7.08 .14 
770 5.63 .08 
965 4.43 34.97 

* 50 ** 20. *** 10· 

Station position- 51°00'N, 240 00'w, 
Depth--3100 m •• Date--27 A,g. 19~ 
m. to SO/DO °2°. 
- 0 14748 35.22 -- 0.1 

10 .48 
20* .48 
30 .48 
50 .43 
75 12.22 

100 11.59 
150 .03 
200 10.71+ 
300 9.99 
400 .26 
600 6.34 
800 5.22 

1000 4.34 
1200 3.96 
1496 .64 

* 50 

.23 

.23 
.23 
.31 
.37 
.34 
.36 
.27 
.20 

34.96 
35.01 
34.96 

.93 

.92 

0.1 
0.1 
0.2 

1.1 

Station ~osition- 51°00'N, 22°00'W, 
Depth--3 00 m •• Date--27 A,g. 1954 
m. to SOloo 02° 0 P 
- 0 15.04 35.30 -- 0.1 

10 14.90 .28 
20 .84 .27 
30 .81 .28 
50 .43 .26 
75 12.82 .44 

100 .59 .63 
150 11.64 .52 
200 .19 
300 10.37 
395 9.24 
595 5.84 
790 .50 
940 4.52 

1190 .04 
1485 3.71 

0.2 
0.2 
0.2 

0.7 

Statiop ggsit19U- 51000 1N, 20oQO'W, 
Depth--3 00 m •• Date--28 Alg. 1954 
m, to SO/oo ~ p 
- 0 1;:41 );:bI 0.1 

20 .41 .58 0.1 
30 .41 .57 0.15 
50 14.90 .61 0.2 
75 13.05 .70 

100* 12.70 .70 
150** .03 .61 
190***11.79 .57 
265 .46 .53 
350 10.82 
525 9.71 
700 7.89 
880 .76 

1055 5.83 
1320 4.32 

* 5· ** 10· *** 20· 

03 

0.8 
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Section (d) (Cont'd) 

Station position- 51000 ' N, 18°00'W, 
Oepth--3100 m.! Oate--28 A,g. 195t 
m. to SO/oo 02° 0 P 
- 0 1,,33 ~ -- 0:0 

10 .30 .55 
20 .}O .56 0.1 
30 .28.56 0.1 
50 lq.88.~ 0.1 
75* 12.82 .62 

100 .1q .62 0.9 
150 11.61 .57 
200 .2q .50 
295 10.87 .I,.6 
395 .70 .q5 
590 9.95 .38 
790 8.30 .30 
985 6.93 .28 

* 15-20° 

Station position- 51°00 ' N, 16°00'w, 
Oepth--2900 m.! Oate--29 Aug. 195t 
m. to s07o. 02°70 p 

o 15.37 35':57 -- 0:1 
20 .35 .58 0.1 
30 .32.57 0.1 
50 12.73 .6q 0.9 
75 .20 .63 

100 .07 .63 0.9 
150* 11.73 .57 
200 .qI,. .53 
300 .2q .52 
395 10.96 .50 
595 .q8 .I,.q 
790 9.09 .35 
990 7.6q .29 

• 10° 

Station position- 51°00 ' N, l~oOOIW, 

Station position- 51°00 ' N, 12°30 ' W, 
Oepth--2100 m,! O,te--29 A,g. 1954 
m. to SO 00 020 0 P 
- 0 1"10 3P+7 -- 0.0 

20 .08 .q9 0.1 
30 lq.60 .50 0.1 
50 .52 .50 0.1 
75 12.80 .51 

100 11.21 .51 0.9 
150* 10.89 .51 
200* .70 .I,.9 
300 .57 .q9 
I,.oo .38 .q7 
595 9.78 .q7 
795 .02 .52 
990 8.22 .50 

* 5° 

Stat on os' t on- 51"00'1i",uo10'W. 

m. 
o 

20 
30 
50* 
75 

100 
150 
190 

--2 te--
to 

15."08 
15.06 
lI,..q3 

.07 
12.10 
11.25 
10.91 
10.80 

so 00 

3P>5 
:~ 
:~ 
.52 

p 

0.0 
0.0 
0.1 
0.2 

Section off Oiskoflord - July 31st 

o --2 m 0 te--
Station positlon- 69°29 ' N, 57°27 ' W, 

m. to So 00 

o ~31 3).li:b 0:2 
10 .11 .50 
20 3.08 .58 0.2 
30 1.30 .67 0.2 
50 -0.90 .81 1.0 
75 -0.75 .91 

100 0.23 3q.oq 1.3 
150 1.50 .22 
200 2.23 .39 
270 2.q8 .I,.6 

04 
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Section off Diskoflord (Cont'd) 

Station positlon-69°29'N, 56°33'W, Stat on 'osit 
D!pth--2~Q m" D~te--31 Jull. 12~ De t --1 m. 
m. to SO/oo 02% P m. to 

0 1+:4~ 33·70. 0:'1 0 7:95 32.76 0.0 
10 3·8 .72 10 1t.98 33.1t2 
20 .~7 .72 0.1 20 3·77 .65 0.1 
30 1. 5 .71t 0.2 30 ,10 .72 0.2 
50 -0.55 .77 0.5 50 0.20 .81t 0.7 
75 -0.81 .89 75 0.28 .~ 100 0.1t2 31t.O~ 1.3 100* 0.56 31t. 1.3 

150 1.36 .1 135** 0.61t .05 
210 1.80 .25 

* 5° ** 15° 
Station osi 
De t --20m. Stat50n ~osition- 69°29'N, 5It°25'w, 
m. to S. 00 Dept --1 0 m" Date--31 J~YI 19~ 

m. to SOjoo 02°. P 6:86 0 33·38 
10 It.ll .5~ -0 po ~ -- 0.2 
20 .11 .6 0.2 10 .94 .57 
30 2.97 .76 0.2 20 3.8 .6~ 
50 1.26 .82 0.7 30 2.51t .7 
75 -0.01 .92 50 1.28 .83 

100 0.50 31t.O~ 1.3 75 0.75 .90 
150 1.06 .1 100 0·70 .91 
220 1.1t9 .22 litO 0.62 .96 

--00000--

The hydrographic data - temperature, salinity, contents of 
oxygen and phosphate - given in the preced1n& tables are shown in 
graphic form in the following Figures 1 to 12. 

m Figures 1, 2 below, 3, It and 7, the isotherms of the 
surface layers, being so close to one another, could not be given 
separately; the temperatures of the surface (0 m,) are given in 
figures behind the Stat. Nos. 

05 
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Temp. 
Disko FJoTd 31Ju.l~ 1954 °C 

926'1 G8 G9 10 '1\ 72 
111. ·3l.S 

100 3~.0 

200 3olt.5' 5 a.l 
300 30 "tl.Q.t.L.t. M. % 0 

Fig.~. Section or Disko Fjord, 31 July 19~. 

A map showing the position or the 
Various sections taken by the R!V "Dana". 
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100 
I~--

200 

300 

40 

2.S'~ 

Store 
~.tf.f;sk. J!k 
2"-t5'Jw1y "5" 

- 34 -

J 

D 

StO'Ye 
Hetfefiska Bk; 
2.'J.2.5" Jc.c.l,. fllS"-

,u 

Temp. DC Sa.t. %0 

600 

Fig.2. Above. 

Center. 
Below. 

3'0 '!JA1I,t. M.. f 

St. No. %!£;::-__ 74:.:7 __ -,4",e,--_~"9 
m. 

50 

100 

150 

33.5 

a.. OFF £gedesmiTlde ,2SJ"l~ 195~ 

9"GII. St. No. 

13.5 

3' 0 "I'\o.u.t. M. 

6 

Section IV, off and across Store He11efiske 
Banke, 24-25 July 1954. 
Section a, off Egedesminde, 25 July 1954. 
Section V, off Hare Island, 30 July 1954. 
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100 

200 

30 

Fig. 3. 

28 

33.' 

3~.s 

... ---3'1 .... -
I • • 

" " , , . 

- 35 -

2' 

~O'1'\.Qt,Lt. M. 

31 33 3J 34 

[, ifte 
He!t.Fi'~' 11k 
22 -IJ J'tfy 195'4. 

SQ.f. %. 

Section b, off and across Lille Hellefiske 
Banke, 22-23 July 19~. 
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1200 

HOD 

Fig.4. 

- 36 -

• 

4.0-4.3 

• 

FyUQ5 

Bo-nke 

Temp', 
0(. 

21·22 J .... !y 
1954 

30 -nQ,U t. M . 
. - I ., . I' 

Section III, off and across Fyllas Banke, 21-22 July 
1954, Temperature. 

09 



- 37 -

9223 St.No .22. 
m 

20 t. 

100 

:lOO 

300 

400 

500 

GOO 

700 

BOO 

1000 

1200 

1400 

. 
_----3'<,.-

, , . , - , - - --1"1.'1 

, , , 

1780 'Tn. to 
'bottom 

,------ - - -- .... . --

• 
21-22 Jufy 
195'1 

3011aJ1t.M. 

Fig.5. Section III, off and across Fyllas Banke, 21-22 July 
1951f., Salinity. 
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m. m. 

100 1---+---1. 100 

200 f-____ l-I,: 

300 

400f---IW' 

500f--1J.' 

600 4" 

Sectfon ill 
F':IfeQB'k. 

ZO June 1'l5lt 

Temp."C 

2.0QI--+-

3" i 300 --

400 f------iI' 

5001---tI' 

60 0 f-----C 

Sec.tfon m 
Fyl1Cl Bk 

2Hl pTit 1954 
Temp .( 

7001---"'" o 2.0 4070 Ol-----f' 0 2.0 40 
! , , ' ! ! II! , 

naut. mIles naut. mites 

Fi9~lTe 5cL 

011 



c .... N
 

F
1g

.6
 • 

° 
S

ec
ti

o
n

 I
I,

 
o

ff
 F

re
d

er
ik

sh
ab

, 
11

-1
2 

Ju
ly

 1
9
5
~
.
 

F
ig

u
re

s 
fo

r 
02

%
 

ar
e 

in
se

rt
e
d

. 

o~ 
~
 4
k~
 

01
 

<
~
 
~
 ..

 '3
3 

• '
 ..

 s
tN

..
..

 
! 

"I 
i ~
n
.
 

" 
1

'n
F

3
"
tn

 
3

4
.
s
.
 

-'
 _

_
_

 .:.
 

• 
L

-
G

f)
 ...

. 
-
-
-
3

4
.'

7
-
_

'_
_

 
)
i
s
.
 

' .
...

 

· 
. 

"
-

• 
30

0 

40
0 

• 
• 

• 
>

35
.0

 

50
0 

• 
• 

'7
00

 
1.

0 

• 
1 

• 

• 
• S

 
_ 

I1 
O

FF
 

F'
T 
..

 d 
...

...
 k

. 
h

a.
b

 

-:3
 0

 
• 

•• 
_ 
-
a
.
5
'
.
~
.
 

. 
_

-
1

0
0

 
1

1
-
12'

toJ
1>o

t~ 
...

.. -
-
-
-
-
..

. 
IL

tl
i 

1.
Q

54
 

• 

w
 '" 



o ... w
 

F
ig

. 
7

. 
S

ec
ti

o
n

 C
, 

K
ap

 F
ar

v
el

-H
am

il
to

n
 I

n
le

t 
B

an
k,

 
6

-9
 J

u
ly

 1
95

~.
 

T
em

pe
ra

tu
re

. 

• 

• • 

• 

32
00

 
d

e
p

th
 3

2
0

0
-3

B
O

O
m

 

th
e
 ,

's
ot

h
t!

rm
s 

o
f t

h
e

 

f s
u

rf
tu

, &
yB

S
 O

'n
fy

 
c

a
te

a
. 

7i
le

 t
~
.
 o

f t
l,

#
 

I'
 S U

J'
 r.u

: g
i,

,~
 £

.,
 F

ig
u

 /l
¥.

I 
r ?

:.
eh

i,"
" 

th
, 

s
t.

 N
os

. 

~
 

.... o I 



c .... ..,. 

..:
, 

V
 

M
 

9
'1

 
S

f
 

A
 (

 
A

' 
fl

J 
..

 
.1

 
1

9
 

7
' 

!!
. 

... "2
 

,.
 

.,;
 

... 
--3

01
1 .

• 
-
-
-
-

-
-
-

-
-
-
-
-

-
-

-
... 
-
-

-
-:

r..
,.,

--
--

_ -
,:;

--
~-

.:
r _

_
 -_

 _:.
.-!!

.. .
.. 

40
0 

60
0 

80
0 

10
00

 

jj
lo

o
 

14
00

 

16
00

 

iS
oo

 

20
00

 

22
00

 

24
00

 

2 28
00

 

30
00

 

3
2

0
0

 

... 3.
... 

... ...
 ;:

. 
~
 q

._
 -

J
.
 _

 
~
 -

_ 
/ 

C
>

3W
 

"
.,

..
..

 
-

... 
-
.-

,,
,,

..
..

..
..

.,
'
 

. 
, ,

 
... 

, 
~
,
 

~
 ..

. -
,#

 
','

 
CI

,.'f
o 

~
%
 

I 
.
~
.
 

~
U
 

~
 .. -:l ~ .0

 
d ...
J 

.'*
.8 

.9
3.

6 

.'1
1.

4 
.9

2.
3 

·9
2.

0 
.9

l.
3 

.en
.1i

 
.9

1.
'7

 

• 9
0.

:/.
 

.8
9,

$ 
.8

8.
8 

• 8
5.

8 
·8

5.
8 

.Q
3.

z 

'8
6

.7
 

d
e

p
th

 n
oo

·n
oo

.,
.,

 
.a

7.
~ 
(3

~5
lh

q)
 

~'
I&

 
.90

·" 
.9

2.
3 

.9
3.

r. 

.9
1.

4 

.IJ
2.1

 

.8
6.

9 

.8
6.

'3 

BIt
·a 

C!
z9

(, 
.9

$'
1 

.9
0.

3 

.9
2.

'3 

.B
&G

 

.8
'/.

0 

.8
6.

'7
 

l 
c. 

, 
Ko

p 
Rr

tY
et 

H
am

ie
t.

 ..
 

] .
. M

 
B

k 
G

-9
.-

,..
e.

, f
95

'1 
s .

.. f
 %

 • 
t ..

..
..

 te
l 

0&
%

 

F
ig

. 
8

. 
S

ec
ti

o
n

 C
, 

K
ap

-F
ar

v
el

-H
am

il
to

n
 I

n
le

t 
B

an
k 

6
-9

 J
u

ly
 1
9
5
~
.
 

S
a
li

n
it

y
. 

F
ig

u
re

s 
fo

r 
02

%
 

a
re

 i
n

se
rt

e
d

 
' 

'" .... 



~. ," .-

~ 

~ 
I 

t: 
I 

e; I 

I 
/ I , 

I I 
il I / 

I I f 

I I / 
~ . . " , I / 

"', / I I 
:1 .f I 

i / / 

:2 / . , / 

.... / 
/ 

/ 

~) n· 
. II 
I I I 

I I / / 
I I / 

I I I 
I / f 

I / 
f I 

I / 
I 

I 
I 

/ I 

I 
/ 

/ 

/ 

I 

- 42 -

\ 

\ 

\ ... 
. ) 
I 

I 
I 

~ .. • '" ~ 

'" ~\ 

El 

'" 

fI" 
~ .. 

M 
< 
1 , 
• \1'1 

~ 
0 

!l-

7 
.;a 
J z. 

.J 
0 

't 



- 43 -

t~1t~i~1£1!~;t~~~~l~~ 

.. 
'll l2 ..... ~ 

:s ..... . 

I

A 

• <: 

\4, 
. S ., 
• • III 

... 
Vi 

lil • ... 
{ 

0 

'" Ii:: 

E2 

,'I 
~ .. -
_>-. t 
~ 

.. 
• 

~ 'X. 

.t , 
• < .. .! • ~ 

~ J.. ~ .~ 

l!- I "I t ~ , 
tli ~ 

0 



,., w
 

<
4

 
, 

f\
' 

~
 

.3
 
~
 

o
s 

.
.
 

0
7

 
0' 

ID
 

~
 

-
,. .

: -
---

---
= 8

, -
... 
-
-

. 
/1

--
-.

.\
 

/ 

-
' 

, 
. 

. 
.....

.....
... 

..
' 

-
-
.
-
~
\
-
,
-

, 
--

-
-

.. 
-

.. 
-'

-'
4

-
'\

 \'
" 

"-
" 

' 
....

....
 

, 
~
 

~
 

, 
.... 

, , 
<

4
·
 

\,
 

- f\ 

E
. 

H' ..
 !fa.. 

S-
: ..

 p 
K

 fI F
' 
rl

lt
R~

" 
-

£
H

4
I.

",
" 

C"
'I

VI
"~

J.
 

2
.2

· 3
0

 
A~

y"
"i

 
'"1

6-
"'"

 

--r
e.-

".,.
.....

 ·
C

. 

o 
10

0 
,2

.'
"

 
~
 

tIa
.,,"

';e
,1 

M
:I"

". "'" "'" 

~
~
$
;
r
!
 

,:
+

 
~ 
'
~
r
 
. ~
J
~
!
 

i 
!
~
 

,;: 
..

..
: 

.:
: "

'; 
: 

: I 
~ 

<
:
5

?
"
 

. 
\3

S
'3

 
~
.
 

''''''
?=

 
: 

. 
I r;

, 11
 b

 
r 

. 
.l

 
•
.
 
'
.
 

..
..

..
 
"
.
 

)o
.=

o;
>'

~ 
• 

,
.
'
 

• 
}U

,d
 

"'1
.'.

'':-
\ 

... "
"'

.,
..

..
 

. 
..

 
__

_ 
~
~
C
"
'
 ....

 
,.. ~ 

.... 
' 

.r:
-: 

. .
. 

__ ._
--.'-

'-"';
:' 
.
~
~
 

f'
\f

 
)s;

o 
• 

• 
. 

. 
,
.
 

'
.
 

.
,
 

4
'
 

• 
• 

1<,
,,, 

F-
-.,

E"
 

-

.>
3'

1-
'''

/ 

.(
.3

S
:0

 

. '
 

. 

A
 

f\
 

F
N

G
l1

1'
i 
C
~
N
f
4
 

2
.a

.-
3

D
 

A
 .... ,
 ... t

r 
IV

"+
-

5 .
.. 1

 ..
 ;
)
 

')1
, •

. 

o 
1

,0
 

.I
."

 

No
.. ..

....
....

 ' 
rt

il
cS

 . 



- 45 -

'70 

0.2 -O,1J 

JV'I "D" .... "''' 
J .. r~-A"9· tQS-4 
Phosphote ""S.·at. 

";:-X •• :2 Om. 
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