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Hydrography of the Kattegat and the Skagerrak Area 1976..

In the Figures 2 and 3 results of daily measurements at 
Bornö station in the Gullmar Fiord (Fig. 1) are presented 
as deviations in temperature and salinity from the mean 
values 1931 - 1960.

Temperature, salinity and total phosphorus were measured 
at a position N 58° 17', E 11° 02' at 10 depths. Data will 
be published during 1976.

The Skagerrak Deep (M 6) was visited 3 times (Table 1).
Deep salinity and oxygen increased from February to June 
indicating a certain renewal of water (of Ljjzien and 
Svansson 1972).

Table 2 shows the oxygen saturation values at station 
Fladen in l\l Kattegat. The deep minimum occured in August, 
which is rather early but values were really low also in 
December.

Since August 197A there is a project of determining trans­
ports of water and matter through a section Frederikshavn - 
Göteborg. The measuring activity was particularly frequent 
during the international project JOIMSDAP 76 in March and 
April. In connection with this project total phosphorus was 
measured once a day at the Danish lightvessel Läsö Trindel, 
simultaneously with the ordinary hydrographic work. Table 3 
presents monthly means.

Reference:
Ljban, R. and Svansson, A., 1972: Long-term variations of

subsurface temperatures in the 
Skagerrak. Deep-Sea Research,
U. 19, 277-288.

Artur Svansson



Table 1

M 6 58 010'N 09 °30'E

Depth Temp. S °2

m °C "U ml/1

February 18

200 7.64 35.112 6.09

300 6.66 35.133 6.09

400 6.34 35.129 6.04

500 6.14 35.122 6.11

600 6.02 35.122 6.09

June 22

200 6.43 35.080 6.36

300 6.06 35.120 6.56

400 5.96 35.142 6.80

500 6.00 35.169 6.95

600 6.04 35.194 6.94

September 14

200 6.40 35.139 6.02

300 6.12 35. 134 6.24

400 5.94 35. 144 6.56

500 5.98 35.166 6.61

600 6.03 35.169 6.65
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Observations along the Swedish coast and in the deep basins of the Baltic 1976

Because our department has been moving to a new laboratory building, the 
coast guard data have not yet been processed and therefore these have not been 
used in the present paper*

As has been shown in the previous report (Engström and Fonselius 1977)» an 
inflow of new water begun during the winter 1975-1976. In May the new water had 
entered into the Gotland basin, renewing the deep water there. The oxygen con­
centration at 240 m was found to be 1,06 ml/l. The oxygen values decreased again 
fast and in August hydrogen sulfide was found close to the bottom. Also in Novem­
ber hydrogen sulfide was found in the sampler closest to the bottom, but at the 
other depths there was still around 0.5 ml/l oxygen.

The ne?/ water reached the Landsort Deep sometimes during the summer. In Sep­
tember the oxygen conditions in the deep water had improved. At 44C m the oxygen 
value had increased from 0,04 ml/l in June to 0,21 ml/l. In December the oxygen 
value had still increased to 0.61 ml/l.

In the Arkona basin an unusually high salinity (20,51°°) was found at 49 m in 
December* In August the salinity at 46 m was 17.1$°, The oxygen at the corres­
ponding depths had increased from 2.58 ml/l to 5.56 ml/l during the same period. 
This indicates the beginning of a new inflow of salt water. Unfortunately the 
Bornholm basin was visited in the beginning of the expedition in November and 
not in December, Therefore it is not possible to tell if the observed new in­
flow had penetrated into the Bornholm basin and also not if it is large enough 
to influence the conditions in the central Baltic,

The figures 1, 2, 5 and. 4 show the oxygen and hydrogen sulfide conditions in 
the deep areas of the Baltic during 1976« Prom these it can be seen that there 
was hydrogen sulfide only in the eastern Gotland basin in March and that it had 
disappeared from the Gotland Deep, but not from the Pårö Deep in June, In August- 
September hydrogen sulfide was again found both in the Gotland Deep and the Pårö 
Deep and also in the northern Central Basin, In November-December the hydrogen 
sulfide had disappeared from the Pårö Deep, but instead hydrogen sulfide was founc 
in the Norrköping Deep, indicating decreasing oxygen values in the western 
Gotland basin.

References
Engström S* and S, Ponselius, 1977 s Observations along the Swedish coast and in 

the deep basins of the Baltic 1975# Ann, Biolog, Toi, XXXII, 1975#

Sven G, Engström 
Stig H, Ponselius
National Board of Fisheries 
Hydrographic Department 
Pack
S-405 10 Göteborg, Sweden



inin

z rH
• \

-p «4J
□ £0
h- cn

z±

2 H
1 \
-4 4-3

X (0
2 cn

n

2 rH
1 \
CM 4-3

□ to
2 cn

2 rH
1 \
m 4-3

o (0
2 cn

.i

in
-p
incn
rt

t N 
•4- -P 

o tu o. cn

CD O• 9
cd cnCM r-

in in • • co cn

UJ rH \ O j- CM\ 0 rH a CD m O
in J* 0 X VO VO cn

a c rH > • 9 9 9
0J o a: r~ r- C~ c*
tu J- >-
a T- (H X

(X rH ID CO u
ID • \ □ m r- D m in u nf vO lO m
C 4-3 -4-3 C cn o c cn CD cd CD CD CM
□ 2 o 0 ID • • ID • • s: 9 • 9 9

V h- cn n CD r* n c r- V“ r- V“ V“
u CD zt CTi
er a CM COo CL fH CM CM

0!
C
Dn
mCM

VO c- *>»

-4 CO !> CO
o J- □ r-

• 9 9 9
CD □ T“ r

CM m cna a CD a
9 9 9 9

CD a a CD

O' in m
CD a r* m

• 9 9 •
a □ a o

CO O m m
9 9 9 •

r- r* a co
V“ v* r~ T-

in cn r- m
UD co m V—
in in o CO9 9 9 •
r“ r~ r x~~

□
r-

□

m cn m cn(xi r- m in
9 9 9 •a a a CD

CM X
O

XCM cn
m

CO CO co co CO co CD

rH cn CO m in CO C\J C" UJ m in □ -4 0" m nr a
CM \ lO vO vO C“ CO CNJ CO T -4 in j- in nr >co cn
O r-I 9 9 • 9 9 9 • 9 9 9 9 9 9 9 9 9

£ CO CO CO C^ CO CO r- CO 0> cn cn CO vO in

in in v- t> UD X t— CD r- CO r- CO cn m v- nr
cn >8. cn cn O nr -4 CO CM O' CM m X m o □ UD

r- V“ o in o O O' CM O' cn r* X C\J C\J m
• 9 9 9 9 9 • 9 • • 9 9 9 9 9 9

cn cn cn CD CO CO CO o CO CO cn o CO CO K— nr
CM r- T— r- r-

9
a CM vo UD CM rev m • X cn ctD *— X m r* nr nr
£ cn cn CO cn w r- r- UD CM in in X a cn m 03
ŒJ u • • 9 9 9 9 • 9 • 9 9 • 9 9 9 9

1- o m n m -4 m m m -4 r* V“ K~ CM m r- <r_ COr- r- V“
X-P
a a a CD o CD CD o CO CD CD CD cn □ a a in
as CD v- m -4 CD r- m -4 C1 v- m -4 o x m j-
Q E a o CD CD CD □ CD CD CD O D CD a CD a a



O'! T- CM U3

2 ,-t
1 \ o 4- CM ID a in v~ cn
J- -4J tn m m CD n* CO er» cn
X CD • • • • • • • •
2 cn o o o o □ a a r-

i \CM -P □ CD
UDCM• 1.

06 UDm•
IDin•

oo•
K—

•
2 m o □ □ □ CD o a a
2 r-l

1 \ CNJ UD O CO CM r- CMm -p v- r- a CM v— o a□ CD • • • • • • •
2 cn a o □ o V- V- a 4-

rH
m □-P • •

•H ta UD incn er V“ v-

2 in in in 2 □• • • • • •
m o a o CM CT»
r- -4- r~ v~ v~

acu
OJQ
COC
□
f*
CE

rH \ V r~ in cn UD J- CM aLü ca r—c er» □ cn o CO r* UDCD in UD o co 4- -J in inin rH ? • • • • • t • •CD cX s; V— r- V~ r- v- v-o P4* QJr- a rH _a• \ i 4-3 V- U O *- E r- in O v—
-p -P CO CÜ o UD in QJ O UD UD in□ CD =3 • • « • u • • • •2 H* cn CD CD o a r~ CU a a a V-V zL U aCD et

CD CL rH 4-o 1 N. 4* O CO in 4* UD co v— t”in J- ■P CM V 4- r* m m m 4-n □ CD • • • • e • • •a cn CD a a CD CD a **
m cr> UD in CO UD j- CM

X m m CD UD cn CD o cna • • • • • # • •CO ca ca O o co ca t>

rH \ cr> in CO ca CO m IDCM \ in m CM m UD UD m in□ rH • • • • • • • •E ID ID cn CM o o r- in

in

CL
EOJ uO

V“ r* ID 4*in in v~ r—V“ in 'c—
• • • •

CO CO V“ r-
V“

t- ID er» cnm a CM cn• • • •co co 4- T“v~ t- r* r~

ID ID 4- 4-
a a T” CD
in m m in

• • • •
er» er» in CD

V“ CM

cn m r~ inm in CT» cn• • • •
UD UD UD o

JZ-pa.cuQ E

o a □ COo c~ m -JCD O 2 CD
O 2 2 er»
CD v m 4"
a 2 a a



X 
Ul -P

c\l to 
x en 

a

2 t—l
• X

4-3 4J o UD rn UD VO Xt
□ CO r* r r r~ CM CM

cn
n

I X r~ CD a CO ix j-
J- -P U3 m CM r~ CM a

x to • • • • • •
2 cn 

a
o a □ a a □

2 r-4
1 \ CM a a m j-
(XI 4J r- T"“ r- *- o CD

a CO • 9 • • * •
2 cn a a a a a □

Ü

1 4J CO CD in in a m
m f0 03 tn tx tx in in

a cn • • « • • •
2 =t tn m j- icO CO

rH a □ in m in a
\ m □ in in in • • • • • •
4-3 • • • • • • in ^r CM cn -J’

•H JO CD a a m CM r- r- r* T~ r- CM
ud cn t (M CM T~ CM CM

=i

• r-4
r-4 X UD cf j- r~ 03 in
CO i—1 in in U3 o CO tx
X. to in in in in in- co

'—1 9
et <r T“ *"* f" r-

LÜ
CL \ CL r-4 >> CM CO x r~ X in
QJ cn • X UD CM CM in j- cn cn x m CO UD in x x-
eu m 4-3 4-3 >* O in a a □ a in o z 9 9 9 9 9 9

O O c to f-i • • • 9 9 9 9 • □ □ a □ T~ r*
in h- cn to T- m X r* r~ r- r~ r* r m

e r- n D u r~
r-4 C fH
a CO to
xz 2 CL r-4 n 23 U3 x a CO CM in
c \ 1 X in CO cn -o- T“ r- m m j- in □ a
fH in -J" -P r- CM x tx x x -4" m 9 9 9 9 • 9
o r~ CD CO CM 9 • 9 • 9 9 a CD a □ r r*
X o CL cn a CD a a r~ T~

in n
in

rr CM V- □ cn CO cn CM x UD j- tn
r- T- r~ T” x CO CM m CM □ CD x

X 9 9 9 • 9 9 9 9 9 9 9 9
a «

CO CO CO 03 x x CO OD CO CO o x

□ a m CM UD x
»—i X J- m UD cn CO cn in cn -J- x cn x x j- in m co

CM X in un in -J CO CM r- m CM CM in U3 • 9 • • 9 9
□ r-4 • • • • • t 9 cn cn cn CO UD ur

E 03 CO CO CO in UD cn cn cn cn in in

cn m T~ in j- T- X UD m UD in
□

in
□

cn
cn

tn
CO

m
03

a □ r~ r— CO in in in CO co cn cn cn CM m a
j- -J- in CM UD r- T~ T— in r* x 9 • • 9 9

9 • • • 9 • 9 • • • 9 • x x CD cn m
CO CO CO OD

r-
M3
t—

CO CO CO 03 •J*
r~

UD
v-

T“

m o o m in ; ‘ UD CM tn UD in
a T~~

D 72 47

r-

r~

T~ x— r- m r- □ cn CD CD m m CM 9 9 9 • 9

• 9 9 • • ' 9 in in tn CM J-
j- j- -J- o- UD UD r- CM CM CM UD in

CD CD □ CD CD CM a CD D CD CD CM □
a

□
r*

CD
m

a
in

a
t>

CD T— m in t> cn a T— m in t> cn o □ □ CD D
CD □ CD □ □ CD □ □ CD CD CD a

00
8 

4.
68

 
16

.7
52



s en -P 
cm a x en =e
S 1—4

• \4-3 -P UD MD UD MDa CDh- eni_

S rH
1 \ MD m MD O
J- 4J J- m en r*
X 10 9 • • •
2 en O a a r-

ri

2 rH
1 \ C\J r* T“
CM 4J a a aa 10 • • O •
2 CT a a a

=1
r—1

2 \
1 ■p en m LO r-
m CD a a a a
O en • • • t
2 ri a a a a

1-1
\ 03 a m m
-P • • • •

•H eo m m LH
en en r- r* C“ x—

n

• r-H
i—i \ HT en CM en
ra rH Ht m co V"

LaJ -Y CD MD tn tn MD
CL s r-H >
0J en et s; X- r- K~ x—
fîJ LHQ o

inE r- X rH
• \ 03 MD CM -TO -P 44 MD r'

JZ S □ ro • 9 t •
c S h- en eu o o a a
É4 LTt =1 c
□ r“ 3o n

m X rH
LH 1 s. m □ CO m tn

J- 4-3 C\J CM r- -T «J-a ra • • • •
X en □ o CD □

—*

Hf en MD enm m CM a
X • • • »
a co co ca co

rH tn co m CMCM \ r- r- a CO
O rH • • 9 »E t> t-' CO

$5 a CO
□ men >S. □ a

• • •i>‘ f" co en

a UD MD co mE LJ LO ■J- en enCÜ O • • •h- a □t" tn m

JZ-P □ ° □ aa. E a T" m tnÛJ n a □ □o

MD -i CO CD n- MD03 r* XH t“ DJ T~ CM

CM 03 tn m MD MD-O’ M3 -O’ m j- m r-C0 tn • • • • • 9a □ O o CD aa a
CM CM CM CM CM CMo □ o a CD CDCO m • 9 • • • •a a o n □ a CD □9 V V V V V Va □

j- CM m MD O“ a CD r* CM V“ or- !> 9 e « • 0 ea □ □ a CM J- aV rT— co

O o CD tn CD tnCO en
• • rn X tn r- M3 en03 X tp V“ r- CM mx~ m

□ tn r- CO Mf t>Hf m MD co CD DD MDcür- o
en tn tn in C' CO
• T~ T” t r~ t~r- t—

-Pen
3DI MD MD m MD MD X“a D MD hT o co T~ MDCM ce O □ CD O r- VHfCM

O MD en tn C3 CMm
03 OCM a □ HT MD OD CM

• • o n CD CD CD r-a r*

MD en a CM HT 04 MDr-
*

03 m HT □ CO r-' tn*
r- i> co CO co o f' t>

HT en a CM M3 ODtn CO O tn MD HT en OCM CO
9 • U3 03 [> tn m CMtn CM

CM CO m co CD CMCD O r- r— CM co r- T“03 tn O O r~ X~ m mtn co• • O J> CO T~ ~r MD-4f 03 Xr* r*

to HT LO r- j- c^COO 03en f U3 m T“ CM M3 m

m -i 17 o tn r- aj MD

a CD n CD CD x~a O o X” m tn 0- enr- o a a co CD oo □

CO m m
x— X“ X“

• 0 0O a a

a m mo o o0 0 •a CD a

X~ MD m
X“ O CM

0 • t
CD O a

en CM MD
r- x— □• 0 •a a a

j- en en
x— XH □
T- x— X“

MD MD tn0 0 0
CM CM CMx— x~ x—

CM □ co
O en h-
in tn UD

W r ICI 
O' r m

m co a

o m a
• • •

v- CO CM
cm m m

U3 tn o j- co m co co
h x~ x— XH x— x— XH
QJ
XD

EDJ
X CM HT -i in a□ UD UD M3 a LH r-

Zü

□ O a V“ X“ x—
CMCM

□ CM o m MD en
hT HT -j- co m m

0 0 0 • 0 0a a a o X“ X”

ht x— C\J en x~ t>en □ a MD J- CM

co CO i> o r-

a HT CM 03 co OO O x~ tn x~
0 • 0 • • 0
O O O tn CM XH

co n O tn m X—
m HT m n' co HT
o D CD tn MD tn

CO CO CO a
X— tn

X—
03XH

X“ HT X— 03 en coMD MD MD in m XH

C' !> MD

a a n a a T-
a V- m MD n' cn
a □ CD a 2 a



□
in -p 

cm ra 
x en 

ri

CO

UJ uf 
r~ C\J

4J
O

\
4-3

ro
GH

co en UJ
CM

CO CT' O
r\j

C\J CD UJ 
CNJ r-

1 \ Uf en tn m ur 00
-i 4-3 CJN CO m r- en v~

x ra • • • • • •
x en n □ a m tn en

=±

r* O en CM r- V“
uf m uT m UJ m

• • • • • •
a □ CD □ x~ a

UJ
%

G m
oj a
QJ t»
O c

CM 
*o
c
CD ^

r—j %
•P a
C CM

LO c
O 
en

cm +3 
p en 
2 en 

n

x
x

i—i
00 \

O rH
Ê

CO

CL
E LJ
QJ O

CL E 
QJ
û

CM CM CM CM
a □ a a O □
□ n □ □ <0

.
<□

.
LH O CO en K-
a TT" en r— X~ rr~

• • • • • •
LH LO en o CD

Q
>

□ in m m □ a
• • • • • •

CO CO tTi CO CM UT
r“ r~ UJ X a

r*
CM

r~ uî- C'­ c— m r”
CO cn en <r~ tn
in tn UD O CO CO

• • « • • •
r- V- t N r- r~

_C
U
fU □ en CM CM m
CD a a-- O m LH

• • • • •

uî*
V m uf en UJ

LO
LO

r*
UJ

CO
X ,3

3
.6

5 **•
O

□ a m ur -i tn

X m UJ O en uj-
en a CM CM CM m

• • • • « •
O O O o O

CD X ur en
v— a tn r-

• • • •
en en a a a o

X CM CM T“ CM X
en r— uf CM ur UJ
en a l> en m ur

x X o «r~ CM CM
V- v r-

ur X a m ur ur
m m o UJ tn m

• t • t • •
CM CM tn m tn m

X a □ CD a CD
□ o a tn a ur
□ □ L x— CM CM

CM tn CM ur en m
CD CD V“ a X CD

• • • • » •
□ o a CD a a

en x tn X o m
• • • • t •

en Uf UJ CM a m
N in r- X

>* a] m v- a x uj-
te œ X ur ut- r- D
X

CD
a r- m ur ur J-

m Uf o tn LO r-
m in m X en CO

• • • • • •
a CD CM m CM CM

X CO tn CM C'­ o
a C- UJ o en X

• • • • • •

o CD tn ur CM X

m X X CM x □
• • • • •- •

X X X O uf en
CM X O O X

X X X m CM r~
j- X L~ tn en UJ
X ■ X O t> x O

• • • • • •
r- V“ r- r~ T“

eu
c X V~ UJ X
o X tn tn X
X • • • •

20
a CM m X

en o UJ r- ur in
CD m ur tn (xr tn

• • • • :• •
a X CM m m m

X o X X -J- X
m v— CM CM X X

X X C' m* x o

X X en X X
en m x K o o

en en a □ □ r-

v~ CM V” CM UJ
m a m m m m

• • • • • ».

CO CO o o o o

a m CM X tn CM
X r- ■CD X r- en

• • • • • 0
X CO V” a a a

C' CM X in X ur
X X o CM X co
X X X CD •J- tn• • • • • •
r' X □ CM CM CM

r— r- r~ r-

CM X X o v~ m
T~ X X UJ O en• • • • • •
m CM X tn tn tn

□ □ o CD o CD
a X o m o ur
n □ r- r- OJ CM

X a m a UJ
XL X X m CM ur
X X X a ur tn• • • • • •
X X CD CM CM CM

r- r— T~ r-

uT X m X X X
X en X X X
X CM tn X tn tn

a X a a a CD
a X X tn a uf
X X r- v~ X CM



N in n
UD +J • ' •
CM (0 0 0 •2 eg
x cn

=i

2 '—?• \
4-3 4J t> a in ud UD CMo CD r- r- V“ V- r- CMH“ cni

2 rH1 N CO CO m CM cn V*" □ UD UD CM a V“
-3- +-> o- o cm m CD C\) r- CM a □ f* CMX CD2 cn a a CD CD r- o r- □ a a a CM

it

2 i—1 CM m CM CM CM CM a m CM CM UD CM
I \ CD nT □ CD CD CD nr r~ □ a x □
CM -P • • • • « • • • • • • •a CO CD a o CD a CD a CD a a CD a
2 CP V V V V VH

2 r-H CO □ in CM CM UD n in UD a cn
1 \ r- J- in ■j- cn r~ nT C^ -3- V" □
m 4J • 9 • • • •a to CD CD o j- CD CD a UD in CM a
2 CP V

H

s in a in CD in CD a CD a □ n n•iM +J • • • 0 • • • • • • • tUD CD a CD m UD r- T~ a m m a CMcn r- CM in o CO a V“ r~ m nr UD U3

LiJ
*.

CL n
QJ O
QJ o
o a

CXJ
TD
c
ra 2r-H v

4-3 O
Q rg
L3 Ooin

•
rH

rHs CD UD n o CO o CD X r- r* UD in
CD rH CD cn cn n UD CO CM in o HT O' nJ* CD UD n UD O' o CO UD U1 o r- O' cor—i >d z V— r- r~ r- T~ r- r~ r- r- K~ r- r—

P
QJ

-p n
CL rH 03 E

• N D x CM CD r- cn nr cu r~ x CM an cn O'4-3 4-5 CP in CO CO CM n co > in ud x l> co in□ ro D □ • • • • • •t- CP ac X CD CM x uf o 2 CD CD CM CM x n=i n x
CM CM

X rH
1 cn CD nr CD r~ cn n nT n d -j CMnT -P □ CG nr a cn O' x nr CM O' co na CD •
X CP □ CD CM x x UD CD CD CM CM x n=i

cn a Ht nT nr CO nî CD nr r~ UD nrX m cn x m X ur X cn CM CM X CMa a • • • • •
CO o o O' c^ O' o O' O' O' O' O'

rH □ O' UD nr in UD r- xCM CD m UD CM r~ UD in xa »—1 • • • • t> • • • a

E O' r>. r~ CD CD OD O CM r~ □

x m O' UD m V“ cn in in U3 D nr
UD v&

CM CD cn CO in CO cn a UD G' m V“

x CM co r~ nr in UD a m cr\ m in• • « • • • • a • • • •
O' 03 a CM CM CM OD a x~ CM CMr- V“ r- T~ r* v- r~

• O nr CM O' O' in Q'i UD CM O' cn CMa m r— v— m UD CO UD in O' CD nr r-E LD • 0 9 9 9 •
QJ ^ 17 m in in in LCD' n in -J in in in

-P X a a CD X a X X a CD X aCL E a O' a in X nr X O' X LTD X -j-CU X o r— CM CM a a T— T~ CM CMQ



rH
2 \

• -P
4-3 m 03 CO C\J r- C\ia en CNJ r~ c- r~

2 r-l
i \ CO CNJ rn od co m
-J- 4-3 r- m r~ U3 J" m

x ta
z? o 

n
r~ r- CD o CD t“

2 i—i1 \ CX C\J CNJ CX m mCM 4-3 CM a a O a aa CD • • • • • •2 en □ a □ a □ C3=i
•—i2 Nl 4-3 03 in ex m m 03m CO LO m -4- m C~ T~a en2 n J- m m m CD
r-4N m □ m in CD O4-3 • • • • • ••H ea CD co 03 CM m CDen ai CNJ CNJ in 03 03 O—♦

• rH
\ r~ en J- ■J- or m

KJ rH CP a 03 □ □ CM
ea J- OD 03 O !>

f—\ >
d 21 t— r- t** t- r~

a
OJ CL

rH
\

X
U

QJ r- • 4-3 (H m m CO en l> □
o 0 4~> CO ta CO or LO a r- co

CO D en X • • • • • •
4-3
(-i

T— H— n
03

CD T ex K3 m

T3 CL r-t
*- ! ^ CO in LD 03 en OD

or -p or ex 03 03 or
er. ra

OD
Ln

CL Cl □ ex CM ex m

m V~ o o ONa 03 m ex CNJ ex_L-
CL CO o O o a- O'

1—1 m ex o HT ex
ex sCD rH 03 en LH Ht m PO

E CH en r~ CD CD □

o en 03 PM CD PO□ OD 03 CO 03
LO >.3, v- LD ON in O) CO

o co en CD a O

• ON a Hf Lü 03 r-
CL £> m CD ON CD r*
& LJ • • • • • •
QJ o D Ht -J- en \nÇ

(---

-p o a □ cd □ a
clé cd t> ea en cd orQJ □ CD r- T— CM oT
O

m hT LH or C" en
T“ T~ t~ r-

□ in m in J- m
m ex r'N m en

• • • • • •
□ a C3 a r- 0T

ex -J- ex CM -o-
a a a a V~

• • • • e
na o a □ □

V

en LA m m m
a m a a a

• • • • • •
□ a m m ex a

a m o CD o in o CO -o- m or 03
•

ex
•a •

ex
•

LO
•

CO
•

ex
•

—t
•

03
•

Hî
•

a CM a
r~ m m LH m 03 K ex in 03 O

O
r-
a-

•
T—

*r- ex O en C"- n
ai
c CM o en L0ON

en
SJ co m m co O in a O or 03
s; •

a
•

T
•

CM
•

CM
•

n
•

n
n •

Cl
•

CM
•

ex
•

ex *0:

oT t>
V

CJN in ex ex ex O a en r~ m

ex m 03 r- ex v- O ex LO
• • • •a ex ex ex m a CD ex ex ex PO

CO m CD LO a o HT in co n m

ex .n m ex CM m -J- n- CM PO ro
• • • • t *

CO C' O r- O o CO i> n- r- o

LO ex T“ I> ex en en HT ex a en

m LÜ en 03 03 ex OD □ a m CD a
• • • • • •

en en r- C3 a □ CO 03 a o □

m en m LO CO CD o -J" i> ex -j-
□ LO in LO co □ v~ in en LO □

LTN ai m LO O o ex a in LO CO
• • • • • •

a- 03 en C3 a o 03 CO □ CD a D
r~ r~ r- V- r*

en m en O ea 03 COOl LO C-» en n CD ex C-'
en n CO v— a r"

ex r°l X* en in • • • • • •
03 ro HT m LO LO

□ O □ D D a CD a □ CD a a
D !> CD in O .J- CD o O m a en
CD D r- T- CM a CD CM



æ rH
• \
P -Poro en en ud en o enh- en

1 \ CM x CM a 03 nf V“ tn CM o
J- -P x r- m CM T— CM C\J C\J C\i in LO
X (0 • • • • • •
2 en a □ o □ a a V“ □ a O a a-<

s rH CM C\i CM CM en en -3- -J- LO -j- x X
1 \ a □ a □ CM o m a a CD □ a
(Ai P • • • • • •a CO a O o a a CD CD CD a □ o CD
2 ai V V V V

2 rH UD m □ J- T“ a o m CO O' O
1 \ T“ r— X x CT* V- 'JD a en t> r-
r*D -P • • 0 • • ®a eu a J- -j PH CM m r- m -d m r- hJ-
s en V

n
rH r-' CM CO c O' m x in o m x en
•s

•H -P 4 CO CM m UD i> CD CO m HT pn
en ta X~ m UD UD UD UD r~ CM m •4* •4- -4en

z±

rH \ UD •J- 4 m □ m O' 4 O' 0D CM CM
EO rH □ LO CO CDD r~ o o in T— T— CM COÜJ ca -4 LD UD UD O O' x «4 x UD UD UD

CL r-i >
QJ 4 ce X (H T- r- T~ T“ r- r” T- V“" r~ T” r- T~
CL’ r~ eu p
o o JD QJ

cO E JD
■P r~ CL rH ai E
f-i • N P en UD UD a CD x~ aj X en o CM m en
O P P a. un UD T~ x— Cf UD U in O'- CO an CM r-
en a ca eu QJ
T) \ 1— en UD a CM X m r» x O O r~ CM CM X X
c T~ nro PM O' XO

CO CL rHUD ! \ o- CD UD tO O' UD O' CM ■Lf T“ en Xnr P □ in O' en r- CM x en o en [M (Ma to • • • • • •o. en a cm CM CM X m CD v CM CM x X=t

-4 in □ a a CM r- en (AJ en T-
X -4 HT -4 -4 -4 HT CO CM T- r- D T“
X

CO o O* O' o- o- O' O' O' O' O' O'

rH
CM \ T O' CM 4 o r- m o CO CD HT r~
O r-H UD en UD X CM CM CT'- m -d CD m UD

E • • • • • •
UD a CD O CD CD t> X r- x~ o a

LO CD O' CO O CM CM en LT en
en X 4 en UD X -d* T~ UD m en UD

en UD m m UD O' en r~ r- en CM x en
• • • • • • • • • • • »

UD en a CD CD □ O' en en CD CD CDr- xr~ T— r- V“ r r-

• !> CD r* x UD 4 X en en X X UDa r~ X □ r~ CM m X t— t> X r~ T“
E • • • • • •
QJ U 'X 4 UD UD UD e» m 4 -t HT UD Xf—. o

JC
P a □ CD CD a D o CD a a o OCL E CD O' CD X CD -d CD O' o in n 4QJ
O

CD O T” X -d CD a T“ V“ CM 4



Fig. 1

R/V ARGOS 1976 03 01 - 1976 03 10 

Oxygen concentration less than 2 ml/t 

Area with hydrogen sulfide containing water



Fig. 2

MUSSON 1976 06 10 - 1976 06 24

------ Oxygen concentration less than 2 ml/I

Area with hydrogen sulfide containing water

12* 20*

12* 20*



Fig. 3

R/V ARGOS 1976 08 23 - 1976 09 09

----- Oxygen concentration less than 2 ml/1

^/// Area with hydrogen sulfide containing water

12* 20*



•Fig. k

R/V ARGOS 1976 11 22 - 1976 12 05

--- Oxygen concentration less than 2 ml/l 

////, Area with hydrogen sulfide containing water

12' 20'

12' 20'




