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High pCO, Spring Water in the Primorye, Far East Russia
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Fig. + Location of the Primorye, Far East Part of Russia, and sampling points of high pCO, water.

Photo + Typical landscape of the Primorye.
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Photo , a : Whole view of main spring situated at the

road side in the Schmakovka Group.

b : Visiters are stu$ng their own bottols with

spring waters in the semicircular roof.

Photo - Sampling place of Medveji Spring.
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Photo . Sampling place of Avdeevsky Spring.

Photo / Sampling place of Nerobinsky Spring.
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Photo 0 a : Whole view of Bulchoi Keuch Spring

situated in the forest.

b : Sampling place of Bulchoi Keuch Spring.

Photo 1 The scene of collapsed bridge on the road of

the Sikhote-Alin crossing road.

J.1�¶@Y2·l2¸�����B�A¹ºB²�»�£�ijC /-¼ (,**-) 53



����������	��

�	�
�������	�� �����
�������� !"� #Nizine Luzky$
%&	'()*+ !"� #Luzky$ ���
,-�.�/0�1� 23456789��
�:;�<=�>?���� ,@A�:;B
.*+
 234C56789�D�EF�G
���:;1�H	&�IJ�K�L�M�
NOPQ��*�IR� STUV��:;&
	SWX�Y��+ #Photo ++$
 S�Z�
�<=�>?����:;5S[\�]�W
X�Y	��S	*+B� ^_`�ab #c
d -* cm$ �:;�ef�1ghi�jkl
Bmn���+S��� op5q��+>L
r�s�Rjkl�t1�uvwH1�HY
��xy�*+ #Photo ++$
 z�1&�R
wH?��+
 ��/01{|}~��
#Chuguevka$ r���� ��������
�������������+LB����
��+p*+S�5.�

��� Fig. +� 3�����/01� 

�����~ #Gornovodnoe$ ���,-�
.R� N P¡¢3����T£V�¤�¥
¦1§¨��������©�����
#Photo +,$
 ��1ª«¬&	­«¬ #��

Photo 2 a : Whole view of Narzany Spring (An arrow

shows the origin of spring).

b : Sampling place of Narzany original spring

shown by an arrow in the photo number 2 a.

Photo +* Butterflies take minerals from the spring water

and soil (Arrows show the group of butterflies).Photo 3 Sampling place of Lenino-, Spring.
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E0�)����#N:����" /�� �� ,.0 atm. N�o\*+� pCO,�n'� pH& ..*1x
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_`��e !4�w+� pH� .�XZ ]DO�� HCO-� /�01+ ]electric conductivity : EC�
5 Table +�{��" /�� �h
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 Table +�3���"
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.��¨©6& ,-x,,+**mg�LN !�n�
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M�
&´µ¶·¸Z�2�\���" ��¬S­®¯�3�Hs�^��&¥N!}� Be, Al,

Photo ++ a : Borehole with hand pump of Luzky

Spring.

b : Another sampling place beside the borehole

with hand pumping of Luzky Spring.
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Photo +, a and b : Sampling place of Gornovodnoe

Spring.
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Table + Water temperature, pH, DO, HCO- and electric conductivity (EC) of the high pCO,

waters in the South Primorye, Far East Russia (+333 samples)

Locality Water Temperature
§

pH DO
mg/L

HCO-

mg/L
EC

mS/cm

SHMAKOVKA Group

+. Medveji

Medveji (’3. sample)

,. Abdeevsky

Abdeevsky (’3. sample)

++4.

2

+*4+

240

040.

/41.

04/*

/4+3

*

*

*

*

+5,-*

+5,+3

+*.42

+0-42

,5***

+5..1

,,1

,1,

SHETUKHINSKAYA Group

-. Nerobinsky

Nerobinsky (’3. sample)

.. Bolshoi Kluch

Bolshoi Kluch (’3. sample)

14.

14,

24*

141

/41,

/4+/

04/-

/422

*4,

*

*

*

+*.43

-,*41

+5.-+

+52*1

,/0

./1

+53--

,5*/0

SAMARKA Group

/. Sodovy

Sodovy (’3. sample)

24,

14/

/40.

/4,/

*4-

*

-034,

.*/4/

0.1

0*2

LENINSKOE Group

0. Narzany

Narzany (’3. sample)

1. Lenino-,

Lenino-, (’3. sample)

/40

/42

242

+*4+

042-

/42-

.4.,

.43

+4.

+4+

*

*4,

+5-+1

+5.3+

+,24-

+//4+

+512.

+52/-

,-1

,31

CHUGUEVKA Group

2. Luzky

Luzky (borehole)

Luzky (borehole5 ’3. sample)

++42

+04/

+-43

040,

040,

/41,

*4-

+4*

*4-

-3/

+512*

2/-4.

0+*

,5.**

+5+/0

GORNOVODNOE Group

3. Gornovodnoe

Gornovodnoe (’3. sample)

34-

1

0411

¨
*41

¨
32-4/

+5+-.

+5/0-

+5-0+

¨ ; no data
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Table ,�+ Chemical composition of the high pCO, water samples in the South Primorye, Far East Part of

Russia (Shand et al., +33/ ; Chudaeva et al., +333 and unpublished data, continued)

Locality V
mg�L

Zr
mg�L

B
mg�L

Li
mg�L

Be
mg�L

Al
mg�L

Cr
mg�L

Co
mg�L

Ni
mg�L

Cu
mg�L

Zn
mg�L

Ga
mg�L

Ge
mg�L

As
mg�L

SHMAKOVKA Group

+. Medveji

,. Abdeevsky

ND

�0

-2

�0

2*

�+*

+/0

,041-

/4*/

+41,

134*0

+*3

+41+

,42

-43-

142

+/4-3

/4..

*4,-

*4.-

+41+

-/4*+

�*4*1

�*4*1

�*4+0

�*4+0

�*4/0

�*4/0

SHETUKHINSKAYA Group

-. Nerobinsky

.. Bolshoi Kluch

�0

�0

�0

2

0*

,+*

1-4*-

,/2

24-1

+4-.

,,*3*

342

+41/

+4.,

,4-2

+431

.4,0

+-4+2

*40+

*412

1.0

34,,

*4,

*4*1

*4,

�*4+0

+/241+

+4,,

SAMARKA Group

/. Sodovy ND �0 �+* ,241. �*4+ +*4+1 +4+2 /41 34/0 +4+1 04,0 �*4+. �*4+/ *40

LENINSKOE Group

0. Narzany

1. Lenino-,

�0

�0

�0

�0

�+*

�+*

+32

-,4.

,423

*4-/

-,4.,

+,0

*42/

+40,

*41/

043/

2412

+.4-1

+4*+

*401

.4.,

,24+,

�*4+.

�*4+.

�*4+/

�*4+/

*4.1

.4*,

CHUGUEVKA Group

2. Luzky �0 �0 /* 1./ *400 +24,2 +420 +4+/ /4*/ /4/1 +04,3 �*4+. *4-, +*4+,

GORNOVODNOE Group

3. Gornovodnoe 2 .- +* ,00 24/, .34*1 +4. +4., 14/- *43 +341. *4,- *4,. -4,.

Table ,�, Chemical composition of the high pCO, water samples in the South Primorye, Far East Part of

Russia (Shand et al., +33/ ; Chudaeva et al., +333 and unpublished data, continued)

Locality Se
mg�L

Rb
mg�L

Sr
mg�L

Ag
mg�L

Mo
mg�L

Cd
mg�L

Sb
mg�L

Cs
mg�L

Ba
mg�L

Ti
mg�L

Pb
mg�L

U
mg�L

Bi
mg�L

Sc
mg�L

Y
mg�L

SHMAKOVKA Group

+. Medveji

,. Abdeevsky

+4*0

�*42,

.43/

,.432

1/,

+*.

�*4+.

�*4+.

�*4.,

�*4.,

�*4*/

�*4*/

*4+,

*4*2

*4//

*4+0

12431

+-,

ND

*4*2

�*4+

*4+

*4/,

*4/,

�*4*2

�*4*2

-

�*42

,4,2

*4,-

SHETUKHINSKAYA Group

-. Nerobinsky

.. Bolshoi Kluch

�*42,

�*42,

04,3

.4..

,--

.,,3*

�*4+.

�*4+.

*413

�*4.,

+4,-

�*4*/

*4+3

*4+,

,41+

*4-+

+,4,

-,-,,

�*4*/

�*4*/

24*3

�*4+

*4+/

*4,

�*4*2

�*4*2

�*42

�*42

+*40-

,4.-

SAMARKA Group

/. Sodovy �+ *43 3*, �*4+, �*4-/ �*4*2 �*4+. *4-/ +*0 ND �*4+/ �*4*3 �*4+/ *42 *4,

LENINSKOE Group

0. Narzany

1. Lenino-,

�+

�+

,.4*+

/4-2

,,,/*

,+0

�*4+,

�*4+,

�*4-/

�*4-/

*4*2

�*4*/

�*4+.

�*4+.

14++

-4+/

+,-.,

,*42

�*4++

�*4++

*4./

*4,

*4++

�*4*3

�*4+/

�*4+/

�*42

�*42

+422

*43

CHUGUEVKA Group

2. Luzky �+ 1423 ,,,,* �*4+, +4*1 *4*3 �*4+. +4*+ .-- �*4++ *4-/ *4,- �*4+/ +40 ,431

GORNOVODNOE Group

3. Gornovodnoe �*42, 142, +,3/* �*4+. .4/. *4*/ �*4*2 ++4+1 +,1 �*4*/ *4+. .42 �*4*2 +4/ ,+4/.
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Table ,�- Chemical composition of the high pCO, water samples in the South Primorye, Far East Part of

Russia (Shand et al., +33/ ; Chudaeva et al., +333 and unpublished data)

Locality Na
mg�L

K
mg�L

Ca
mg�L

Mg
mg�L

SO.

mg�L
Cl

mg�L
F

mg�L
Br

mg�L
I

mg�L
Si

mg�L
Fe

mg�L
Mn

mg�L

SHMAKOVKA Group

+. Medveji

,. Abdeevsky

,3

,+4/

+40.

.41-

,+2

++4/

1041

1400

*430

-4*.

+4.

*40

*433

*4.3

*4*+1

*4**0

*4**.

*4**,.

-+4/

,/43

+0

243/

*4.2-

*4,1/

SHETUKHINSKAYA Group

-. Nerobinsky

.. Bolshoi Kluch

+24,

0-4.

+4.,

,431

//42

.+-

/4,0

.,41

14+

34,2

*4/

+4.

.

*4*2

*4*++

*4*++

*4**+3

*4**,/

,04+

,,4.

,/

+.40

+4,-

+4+2

SAMARKA Group

/. Sodovy ,+ *43/ 1/4/ ,,42 34+, *43 *4+ *4*++ *4**, +14+ 14-+ +4+2

LENINSKOE Group

0. Narzany

1. Lenino-,

-+4-

341

-4*3

�*4,

--/

,,4+

0.4,

+*42

+1

.42.

,4,

*43

*4.3

*4,/

*4*+.

*4*+-

*4**,

*4**,2

,.4-

,,4-

,*4/

+/4,

*430/

*4..2

CHUGUEVKA Group

2. Luzky 2.4/ -43 +0+ ++43 �*4, -4- *4*3 *4*+- *4**,. +/ -*4- *42/2

GORNOVODNOE Group

3. Gornovodnoe /24/ ,4+2 -*- +2 ,14, -4/ +4+ *4**3 *4**+2 ,,4. +,4+ .4,,

Table ,�. Chemical composition of the high pCO, water samples in the South Primorye, Far East Part of

Russia (Shand et al., +33/ ; Chudaeva et al., +333 and unpublished data, continued)

Locality La
mg�L

Ce
mg�L

Pr
mg�L

Nd
mg�L

Sm
mg�L

Eu
mg�L

Gd
mg�L

Tb
mg�L

Dy
mg�L

Ho
mg�L

Er
mg�L

Tm
mg�L

Yb
mg�L

Lu
mg�L

SHMAKOVKA Group

+. Medveji

,. Abdeevsky

*4+/

*4*.

*4--

*4*0

*4*-

�*4*,

*4+1

*4*.

*4*0

*4*2

�*4*,

*4*.

*4*0

*4*+

�*4*,

�*4*,

*4+,

�*4*-

*4*-

�*4*,

*4+/

�*4*,

*4*.

�*4*,

*4,+

�*4*,

*4*.

�*4*,

SHETUKHINSKAYA Group

-. Nerobinsky

.. Bolshoi Kluch

+4-.

*4..

,40/

*4/1

*4-+

*4*1

+4/,

*4-,

*4.2

*4,0

*4*,

*4+.

*42/

*4+2

�*4+0

�*4*-

+4+1

*4,+

*4,1

*4*.

*42,

*4+.

*4+

*4*+

*40

*4+-

*4*2

�*4*,

SAMARKA Group

/. Sodovy *4*3 *4+3 �*4*, 2 *4*/ �*4*, *4*- �*4*+ *4*- �*4*, *4*, �*4*+ *4*+ �*4*,

LENINSKOE Group

0. Narzany

1. Lenino-,

*4,

*4,1

*4,2

*4/3

*4*-

*4*3

*4,/

*4.3

*4+

*4+.

*4*.

*4*-

*4*3

*4+2

*4*-

*4*,

*4+/

*4+.

*4*.

*4*-

*4+,

*4*3

*4*+

*4*+

*4+,

*4*2

�*4*,

�*4*,

CHUGUEVKA Group

2. Luzky *4/. +4,1 *4+, *4/+ *4-+ *4+, *4- *4*- *4-, *4*1 *4,- *4*- *4,. *4*.

GORNOVODNOE Group

3. Gornovodnoe *4,2 *4// *4*3 *4/3 *4.- *4, +4+/ *4,2 ,4,/ *4/2 ,4*1 *4- ,4,/ *4-1
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