Distribution of statistical characteristics of biogenic elements
in the Northwestern part of Black Sea
(UkrSCES, 1955-1999)
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By priority of negative consequences on the condition of the Black sea ecosystem and especially its northwestern
shelf (NWS), according to the Bucharest Convention and Strategic Plan on rehabilitation of the Black sea, eutrophication
and chemical pollution are the most important issues.

The adverse situation in the NWS is so that this extensive area is shallow, receives polluted waters from the largest
rivers of the basin and has a rather slowed down exchange with the open part of the sea.
Therefore the study of spatial distribution and dynamics of these substances is an urgent task of modern ecological
investigations.
It is known, that the major factor of euthrophication of reservoirs, including Black Sea, is the increased inflow of
biogenic elements.
On maps of the spatial distribution of biogenic elements in 20-minute squares the basic statistical characteristics for

each of them for the time period 1955 - 1999 are submitted (fig. 1-12).
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Fig. 1 Distribution of statistical characteristics of NHy in standard 20-minute squares
(Northwestern part of Black Sea, surface)

30°

31°

32°

33°

Max.: 297.00 mcg/l
in.: 0.00 m

mcg/l

.00 mcg/l

B3 Aver.: 44.63 mcg/l
er of obs.: 21.0(Number of obs.: 20.0q

Mi.: 16.20
Aver.: 53.
Number of obs::

|

G:71.11 G:71.15 0:56.18
021 Q_022 Q023 }
Max.: 102.10 meg/l | Max.: 88.70 meg/l | Max.: 52.70%ucg/! X. cg( | Max.:50.30 mcg/l | Max.: 28.80 mcg/l Max.: 64.70 mcg/l
Min.: 0.00 mcg/l Min.: 0.00 mcg/l Min.: 1.50 m /Min.: 0.60 mcgll in.: 0.00 mcg/! Min.: 2.80 mcg/l Min.: 16.30 mcg/l

Aver.: 18.08 mcg/l | Aver.: 19.61 mcg/l | Aver.: 11.41 mcg/l ﬁvw%;@n%%g& Avelx 13.86 mcg/l | Aver.: 13.67 mcg/l Aver.: 32.90,mcg/l
umber of obs.: 38.00Number of obs.: 20.00Number of obs.: 15.00Number of obs. 78 J}L\b% ; 8.00|Number of obs.: 3.00 .

6:23.63 G:23.98 c:13.94 6:9.79 i 177

|~
Q_036 Q 037 Q_038 Q_039 Q040 |[T—Q.042 ]

e

45°

Max.: 74.80 mcg/!l
Min.: 0.60 mcg/I
Aver.: 19.58 mcg/Il
umber of obs.: 18.0(
c:19.12

Q_050

Max.: 38.40 mcg/I
Min.: 1.00 mcg/l
Aver.: 14.23 mcg/l
Number of obs.: 9.00
c:11.55

Q_051

Max.: 33.10 mcg/l

Min.: 0.00 mcg/I

Aver.: 9.23 mcg/l
umber of obs.: 10.0

c:9.58

Q_052

Max.: 36.90 mcgl/l
Min.: 3.20 mcg/I
Aver.: 22.80 mcg/l
Number of obs.: 3.00

Q_053

Max.: 75.70 mcg/l
Min.: 0.80 mcg/I
Aver.: 38.25 mcg/|
Number of obs.: 2.00

Q_054

Max.: 47.00 mcg/I

Min.: 12.10 mcg/l

Aver.: 27.35 mcg/l
Number of obs.: 4.00

Q_055

Max.: 34.00 mcg/!
Min.: 0.50 mcg/l
Aver.: 10.92 mcg/l
umber of obs.: 10.0
c:10.53

Q_056

Max.: 26.20 mcgl/l
Min.: 6.40 mcg/l
Aver.: 14.73 mcg/|
Number of obs.: 4.00

Q_057

Max.: 27.30 mcg/l
Min.: 1.50 mcg/I
Aver.: 12.00 mcg/l
Number of obs.: 5.00

Q

umber of obs.: 30

#144.70 mcg/l

Max.: 74.20 mcg/l
Min.: 0.00 mcg/I
Aver.: 12.77 mcg/l

.00Number of obs.: 14.04

Max.: 17.30 mcg/l

Min.: 1.50 mcg/I

Aver.: 9.68 mcg/l
Number of obs.: 6.00

Max.: 38.50 mcg/I
Min.: 0.40 mcg/I
Aver.: 4.76 mcg/l

Max.: 30.70 mcg/l

Min.: 0.00 mcg/!I

Aver.: 8.58 mcg/l
umber of obs.: 26.00Number of obs.: 25.0Q

Max.: 35.90 mcg/I
Min.: 0.00 mcg/l
Aver.: 15.57 mcg/l
Number of obs.: 6.00

Max.: 5.60 mcg/!l

Min.: 0.00 mcg/l

Aver.: 2.80 mcg/l
Number of obs.: 2.00

Max.: 21.60 mcg/l

Min.: 0.00 mcg/l
Aver.: 7.80 mcg/l
umber of obs.: 11.00Number of obs.: 1.0{

Max.: 11.00 mcg/l
Min.: 11.00 mcg/I
Aver.: 11.00 mcg/!

7 39.94 ©:19.35 c:7.23 6:9.56 c: 741
063 Q_064 Q_065 Q_066 Q_067 Q 068 Q_069 Q_070 Q ﬂ_gf
214470 meg/l | Max.: 92.10 meg/l | Max.: 32.10 mcg/I Max.: 7.30 mcg/I Max.: 19.20 meg/l | Max.: 25.90 meg/l | Max.: 24.00 mcg/l | Max.: 16.20 mcg/l | Max.: 48.90 mcg/l Max.: 9.60 mcg/| ax.: 7.10 mcg/| Max.: 66.10 mcg/l
.2 2.40 meg/l Min.: 0.00 mcg/I Min.: 1.60 mcg/! Min.: 4.00 mcg/l Min.: 0.30 mcg/l Min.: 3.90 mcg/I Min.: 24.00 mcg/l Min.: 0.00 meg/l Min.: 1.80 mcg/l Min.: 9.60 mcg/l .: 3.40 meg/l Min.: 9.10 mcg/l
er- 33.35 meg/l | Aver.: 23.53 mcg/l | Aver.: 14.43 mcg/l Aver.: 5.65 mcg/l Aver.: 8.60 mcg/l Aver.: 12.88 mcg/l | Aver.: 24.00 mcg/l Aver.: 6.19 mcg/l Aver.: 17.33 mcg/l Aver.: 9.60 mcg/l Averx5.25 mcg/ Aver.: 29.83 mcg/l
t umber of obs.: 28.00Number of obs.: 14.00Number of obs.: 3.00|Number of obs.: 2.00|Number of obs.: 5.00|Number of obs.: 9.00|Number of obs.: 1.00Number of obs.: 14.0dNumber of obs.: 6.00 Number of obs.: 1.00|Number of .. 2.00
f ©:29.12 ©:25.69 c:7.70 c:5.13
Q 078 Q_079 Q_080 Q_081 Q_082 Q 083 Q_084 Q_085 Q_086 Q_087 Q_088

30°

31°

32°

33°

45°



46°

Distribution of statistical characteristics of biogenic elements in the Northwestern part of Black Sea

Fig. 2 Distribution of statistical characteristics of NHy in standard 20-minute squares
(Northwestern part of Black Sea, bottom layer)
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Fig. 3 Distribution of statistical characteristics of NO; in standard 20-minute squares
(Northwestern part of Black Sea, surface)
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Distribution of statistical characteristics of biogenic elements in the Northwestern part of Black Sea

Fig. 4 Distribution of statistical characteristics of NO; in standard 20-minute squares
(Northwestern part of Black Sea, bottom layer)
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Distribution of statistical characteristics of biogenic elements in the Northwestern part of Black Sea

Fig. 5 Distribution of statistical characteristics of NOj3 in standard 20-minute squares
(Northwestern part of Black Sea, surface)

46°

30° 31° 32° 33°
Max.: 80.6 mcg/l R maﬂ%\a;cgﬁ
:00m Min.: 0.0 meg/l Min.: 0. meg/l
Aver.: 33.7 mcg/l Aver.: 36.!
Number of obs.: 21 | Number of ob%:.7 ’/\W%%
©:49.95 o 60.62 i
Q 022 Q_ 023 >
Max.: 323.1 meg/l | Max.: 324.8 mcg/l Max 354.9%ncg/l a: Max 9.0 meg/l Max.: 1.1 mcg/l Max.: 5.7 mcg/l
Min.: 0.0 meg/l Min.: 0.0 meg/l .0 mci </ Min.: 0.0 meg/| Mi .0 meg/!l Min.: 0.0 meg/l
Aver.: 33.1 mcg/l Aver.: 32.0 mcg/l Aver 32.6 meg/l W Aver.: 0.4 mcg/l Aver.: 1.9 mcg/l
Number of obs.: 48 | Number of obs.: 23 | Number of obs.: 17 | Number of obs:: Number of obs.: 3 Number ofjgbs.: 3
c:71.56 :69.31 G:93.78 G:2.29
|~
Q_036 Q 037 Q_038 Q_039 [Te041 ) Q_043
w;
Max.: 339 7 mcg/l/| Max.: 610.9 mcg/l Max.: 84.8 mcgl/l Max.: 72.7 meg/| Max.: 3.1 mcg/l Max.: 2.7 mcg/I Max.: 37.5 meg/| Max.: 122.2 meg/l Max.: 5.6 mcgl/| Max.: 50.0 mcg/|
Min.: 0.0 meg/l Min.: 0.0 mcg/l Min.: 0.0 meg/l Min.: 0.0 mcg/I Min.: 0.0 meg/! Min.: 0.0 meg/l Min.: 0.0 meg/l Mi .2 meg/l Min.: 0.0 meg/l

Aver.: 94.4 mcg/l
Number of obs.: 23

Aver.: 20.0 mcg/l
Number of obs.: 14

Aver.: 15.5 mcg/l
Number of obs.: 13

Aver.: 1.0 mcg/l
Number of obs.: 3

Aver.: 1.4 mcg/l
Number of obs.: 2

Aver.: 12.5 mcg/l
Number of obs.: 3

Aver.: 12.7 mcg/l
Number of obs.: 11

Aver.: 2.9 mcg/l
Number of obs.: 5

Aver.: 14.3 mcg/l
Number of obs.: 5

c:188.53 c:31.56 G:26.15 ©:36.50
Q_050 Q_051 Q_052 Q 053 Q_054 Q_055 Q_056 Q_057 Q
#7453.5 mcg/l | Max.: 465.9 mcg/l Max.: 35.1 meg/l Max.: 97.1 mcg/l Max.: 101.7 mcg/l Max.: 40.3 mcg/l Max.: 5.3 mcg/I Max.: 19.3 mcg/l Max.: 1.9 meg/l
in.: 0.0 meg/l Min.: 0.0 meg/l Min.: 2.5 meg/l Min.: 0.0 meg/l Min.: 0.0 meg/l Mi .0 mcg/l Min.: 0.0 meg/l Mi .0 mcg/l Min.: 1.9 mcg/l
Aver.: 371.7 mcg/l Aver.: 96.1 mcg/l Aver.: 15.9 mcg/l Aver.: 16.5 mcg/l Aver.: 7.9 mcg/l Aver 7.8 meg/l Aver.: 2.7 mcg/l Aver 4.3 meg/l Aver.: 1.9 mcg/l
é Number of obs.: 28 | Number of obs.: 16 | Number of obs.: 7 | Number of obs.: 29 | Number of obs.: 36 | Number of obs.: 7 | Number of obs.: 2 | Number of obs.: 14 [ Number of obs.: 1
487.87 c:131.74 c:11.38 c:27.84 o1 18.74 c:14.83 G:5.45
063 Q_064 Q_065 Q_066 Q_067 Q 068 Q_069 Q 070 Q_p71
.2 1486.0 mcg/l | Max.: 624.4 mcg/l | Max.: 176.0 meg/l | Max.: 151.5 mcg/l Max.: 17.4 mcg/| Max.: 8.8 mcg/l Max.: 80.3 mcg/I Max.: 5.7 meg/l Max.: 1.5 meg/| Max.: 19.0 mcg/I
in.: 0.0 mcg/l Min.: 0.0 fcgl/l Min.: 0.0 mcg/l Min.: 0.0 meg/l Min.: 0.0 meg/l Min.: 0.0 mcg/I Min.: 0.0 mcg/! Min.: 0.0 meg/l Min.: 1.5 meg/l Min.: 0.0 mcg/l
er= 406.3 mecg/l | Aver.: 145.8 mcg/l Aver.: 44.0 mcg/l Aver.: 67.2 mcg/l Aver.: 5.9 mcg/l Aver.: 2.0 mcg/l Aver.: 8.6 mcg/l Aver.: 3.0 mcg/l Aver.: 1.5 mcg/l Aver.: 5.9 meg/l
t Number of obs.: 26 | Number of obs.: 14 | Number of obs.:4 | Number of obs.: 3 | Number of obs.: 5 | Number of obs.: 9 Number of obs.: 17 | Number of obs.: 6 | Number of obs.: 1 er of obs.: 4
f c:417.23 G:209.15 G:3.43 c:19.45
Q_078 Q_079 Q_080 Q_081 Q_082 Q_083 Q_085 Q_086 Q_087

45°

30°

31°

32°

33°

45°



Distribution of statistical characteristics of biogenic elements in the Northwestern part of Black Sea

Fig. 6 Distribution of statistical characteristics of NOj3 in standard 20-minute squares
(Northwestern part of Black Sea, bottom layer)
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Distribution of statistical characteristics of biogenic elements in the Northwestern part of Black Sea

Fig. 7 Distribution of statistical characteristics of total nitrogen in standard 20-minute squares
(Northwestern part of Black Sea, surface)

30°

31°

32°

33°

Max.: 1122 meg/l - cg/l
Min.: 2 mc Min.: 4 meg/! Min.: Oymeg/!
mcg/l Aver.: 353 mcg/| Aver.: 10
Number of obs.: 14 | Number of obsx.8 w\u
6134755 o: 135459 e
/74\} Q_022 Q_023 g
W
Max.: 6716 mcg/l Max.: 3135 mcg/l Max.: 2135%cg/! lax. Io%s) Max.: 304 mcg/l Max.: 630 mcg/!
Min.: 1 meg/l Min.: 7 mcg/l Min.: 1 mcgj Min.: 205 mcg/| Min.: 1 meg/l Min.: 0 meg/I

Aver.: 529 mcg/l
Number of obs.: 44

©:995.47

Q_036

Aver.: 640 mcg/!
Number of obs.: 22

©:882.96

Q037

Aver.: 465 mcg/l
Number of obs.: 12

©:591.62

Q 038

<507 mceg/l,
Number of obs™
0:448.03

Q_039

Aver.: 152 mcg/l
Number of obs.: 2

T4

|~

e

o

Aver.: 210 mcg/l
Number of jgbs.: 3

Q 043

46°

45°

=

Max.: 216 mcgl/l

Max.: 1700 mcg/!I
Min.: 6 mcg/l
Aver.: 410 mcg/l
Number of obs.: 20
142428

Q_050

Max.: 8217 mcg/l
Min.: 13 mcg/l
Aver.: 1347 mcg/l
Number of obs.: 12
G:2431.35

Q_051

Max.: 2056 mcg/!l
Min.: 0 mcg/I
Aver.: 395 mcg/l
Number of obs.: 10
G:617.57

Q_052

Max.: 865 mcg/!l
Min.: 21 mcg/I
Aver.: 320 mcg/l
Number of obs.: 3

Q_053

Max.: 868 mcg/!

Min.: 356 mcg/I

Aver.: 612 mcg/l
Number of obs.: 2

Q_054

Max.: 1 meg/l

Min.: 0 meg/I

Aver.: 1 mcg/l
Number of obs.: 3

Q_055

Max.: 7121 mcg/I
Min.: 6 mcg/l
Aver.: 1250 mcg/l
Number of obs.: 7
G:2596.65

Q_056

Max.: 296 mcg/!

Min.: 149 mcg/|

Aver.: 209 mcg/l
Number of obs.: 3

Q_057

Max.: 6150 mcg/l
Min.: 0 mcg/l
Aver.: 1395 mcg/l
Number of obs.: 5

Q

%% mcg/l
2 meg/l

Aver.: 1270 mcg/l
Number of obs.: 30

Max.: 1353 mcg/l
Min.: 4 meg/l
Aver.: 433 mcg/l
Number of obs.: 14

Max.: 1440 mcg/l
Min.: 1 mcg/I
Aver.: 326 mcg/l
Number of obs.: 7

Max.: 910 mcg/l
Min.: 198 mcg/I
Aver.: 522 mcg/l
Number of obs.: 4

Max.: 800 mcg/I
Min.: 99 mcg/l
Aver.: 271 mcg/|l
Number of obs.: 9

Max.: 851 mcg/l
Min.: 1 mcg/l
Aver.: 220 mcg/I
Number of obs.: 6

Max.: 264 mcg/l
Min.: 118 mcg/|
Aver.: 191 mcg/l
Number of obs.: 2

Max.: 372 meg/l
Min.: 1 meg/l
Aver.: 172 mcg/l
Number of obs.: 12

Max.: 370 mcg/l
Min.: 370 mcg/I
Aver.: 370 mcg/l
Number of obs.: 1

419.43 ©:323.08 G:544.57 6:221.28 G 11621
063 Q_064 Q_065 Q_066 Q_067 Q_068 Q_069 Q_070 Q_p71 !ff
XM
Max.: 3337 mcg/l Max.: 4558 mcg/I Max.: 3630 mcg/I Max.: 3634 mcg/I Max.: 262 mcg/l Max.: 1730 mcg/I Max.: 1 meg/| Max.: 2703 mcg/l Max.: 413 mcg/l Max.: 380 mcg/! ax.: 147 mcg/! Max.: 3165 mcg/I
in.: 1 meg/l Min.: 6 nicg/l Min.: 16 mcg/Il Min.: 18 mcg/l Min.: 1 mcg/l Min.: 1 meg/l Min.: 1 meg/l Min.: 0 mcg/l Min.: 1 meg/l Min.: 380 mcg/l .: 122 mcg/l Min.: 0 meg/l
.2 598 mcg/l Aver.: 900 mcg/I Aver.: 1052 mcg/l Aver.: 1057 mcg/l Aver.: 81 mcg/l Aver.: 484 mcg/l Aver.: 1 meg/l Aver.: 379 mcg/l Aver.: 155 mcg/l Aver.: 380 mcg/l Aver135 mcg/l Aver.: 883 mcg/l
Number of obs.: 29 | Number of obs.: 12 | Number of obs.: 4 | Number of obs.:4 | Number of obs.:5 | Number of obs.: 7 | Number of obs.: 1 | Number of obs.: 13 | Number of obs.: 4 | Number of obs.: 1 Number N Umber of obs.: 5

o: 787.80

Q 078

o:1194.49

Q_079

Q_080

Q_081

Q_082

©:661.29

Q_083

Q 084

o:708.05

Q085

Q_086

Q_087

46°

30°

31°

32°

33°

45°



Distribution of statistical characteristics of biogenic elements in the Northwestern part of Black Sea

Fig. 8 Distribution of statistical characteristics of total nitrogen in standard 20-minute squares
(Northwestern part of Black Sea, bottom layer)
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Distribution of statistical characteristics of biogenic elements in the Northwestern part of Black Sea

Fig. 9 Distribution of statistical characteristics of POy in standard 20-minute squares
(Northwestern part of Black Sea, surface)
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Fig. 10 Distribution of statistical characteristics of POy in standard 20-minute squares
(Northwestern part of Black Sea, bottom layer)
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Fig. 11 Distribution of statistical characteristics of total phosphorus in standard 20-minute squares
(Northwestern part of Black Sea, surface)
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Distribution of statistical characteristics of biogenic elements in the Northwestern part of Black Sea

Fig. 12 Distribution of statistical characteristics of total phosphorus in standard 20-minute squares
(Northwestern part of Black Sea, bottom layer)

14

46°

45°

30° 31° 32° 33°
Max.: 302 meg/l jM‘z)%ﬂ\r)c/gll—\/
: Min.: 12 mcgll Min.: 64 mcgll
Aver.: 63 mcg/l Aver.: 11
Number of obs.: 13 | Number of obs= 8 w%f
o: 87.89 o: 44.82 o
Q_022 Q_023 }
Max.: 264 mcg/l Max.: 204 mcg/l Max.: 124Nqcg/l a Max.: 70 mcg/l Max.: 85 mcg/l Max.: 128 mcg/l
Min.: 4 mcg/l Min.: 3 mcg/l Min.: 15 mc; —+/ Min.: 10 mcg/l in.: 11 mcgl/l Min.: 22 mcg/l Min.: 68 mcg/l
Aver.: 62 mcg/l Aver.: 41 mcg/l Aver.: 43 mcg/l cg/l , ;29 mcg/l Aver.: 54 mcg/l Aver.: 97 mcg/l
Number of obs.: 35 | Number of obs.: 21 | Number of obs.: 13 | Number of obS= Number of obs.: 2 Number ofjgbs.: 3
c: 64.53 o 47.30 c: 31.42 c: 1897 1 210
|~ |
Q_036 Q_037 Q_038 Q_039 Q040 |[TQ-041 Q_043
T
Max.: 201 mcg/l Max.: 72 mcg/| Max.: 153 mcg/l Max.: 50 mcg/l Max.: 46 mcg/| Max.: 91 mcg/l Max.: 131 mcg/l Max.: 778 mcg/l Max.: 78 mcg/l
Min.: 4 mcg/l Min.: 28 mcg/l Min.: 3 mcg/l Min.: 15 mcg/l Min.: 46 mcg/l Min.: 33 mcg/I Min.: 12 mcg/l Min.: 11 mcg/l Min.: 40 mcg/l
Aver.: 65 mcg/l Aver.: 41 mcg/l Aver.: 35 mcg/l Aver.: 27 mcg/l Aver.: 46 mcg/l Aver.: 63 mcg/l Aver.: 58 mcg/l Aver.: 293 mcg/l Aver.: 60 mcg/l
Number of obs.: 11| Number of obs.: 5 | Number of obs.. 10 | Number of obs.: 3 | Number of obs.: 1 | Number of obs.: 3 | Number of obs.: 6 | Number of obs.: 3 | Number of obs.: 4
o 65.86 o: 43.60
Q_050 Q_051 Q 052 Q 053 Q_054 Q 055 Q_056 Q 057 Q
424 mcg/l Max.: 88 mcg/l Max.: 115 mcg/I Max.: 20 mcg/I Max.: 119 mcg/I Max.: 52 meg/l Max.: 14 mcg/| Max.: 98 mcg/l Max.: 41 meg/l
. 21 meg/l Min.: 1 mcg/l Min.: 5 mcg/l Min.: 3 mcg/l Min.: 2 mcg/l Min.: 3 mcg/l Min.: 2 mcg/l Min.: 4 mcg/l Min.: 41 mcg/l
Aver.: 120 mcg/l Aver.: 34 mcg/l Aver.: 59 mcg/l Aver.: 11 mcg/l Aver.: 32 mcg/l Aver.: 20 mcg/l Aver.: 8 mcg/l Aver.: 23 mcg/l Aver.: 41 mcg/l
Number of obs.: 25 | Number of obs.: 12| Number of obs.: 7 | Number of obs.: 5 | Number of obs.: 9 | Number of obs.: 5 | Number of obs.: 2 | Number of obs.: 11| Number of obs.: 1
119.27 o: 26.70 o: 43.11 o: 3526 c: 26.18
Q_064 Q_065 Q_066 Q_067 Q 068 Q_069 Q_070 Q_o71 rf/
=
Max.: 522 mcg/l Max.: 124 mcg/l Max.: 36 mcg/l Max.: 16 mcg/I Max.: 128 mcg/l Max.: 95 mcg/l Max.: 105 mcg/l Max.: 85 mcg/l Max.: 21 mcg/l : 21 megll Max.: 213 mcg/l
in.: 1 mcg/l Min.: 1 mcg/l Min.: 6 mcg/l Min.: 1 mcg/l Min.: 10 mcg/l Min.: 20 mcg/l Min.: 3 mcg/l Min.: 19 mcg/l Min.: 21 mcg/l Min.: 21 mcg/l
1 139 mcg/l Aver.: 47 mcg/l Aver.: 21 mcg/l Aver.: 5 mcg/l Aver.: 57 mcg/l Aver.: 50 mcg/l Aver.: 23 mcg/l Aver.: 47 mcg/l Aver.: 21 mcg/l Aver.: 110 mcg/l
’C Numberofobs Number of obs.: 11| Number of obs.: 4 | Number of obs.: 4 | Number of obs.: 5 | Number of obs.: 6 Number of obs.: 13 | Number of obs.: 4 | Number of obs.: 1 er of obs.: 4
c: 169.68 c: 46.49 G: 2632
Q 078 Q_079 Q_080 Q_081 Q_082 Q_083 Q_085 Q_086 Q_087

45°

30°

31°

32°

33°
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