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Abstract

VERTICAL DISTRIBUTION OF BIOGENIC ELEMENTS
IN PORE WATERS OF THE BERING SEA

Piston core samples of Bering Sea sediments were squeezed to
obtain the interstitial fluids. Horizons sampled and reported are for
0, 2, 4, 8 and 16 m. These fluids were subsequently analyzed for
alkalinity, ammonia, phosphate and silicate. Alkalinity and ammonia
concentrations in the pore fluids increased uniformly with respect to
depth. The ranges of concentration reported are 2.5- 73.7 mg-
equivalents/¢ for alkalinity and 0.2 - 159 mg/ 4 for ammonia-nitrogen.

“ Nitrogen was also determined in the surface horizon and found to vary

s between 0. 04 and 0.299%. In some cases, phosphate also showed an
increase in concentration with respect to depth but the range was only
0.2-7.5 POy mg/L. Silicate values varied widely and no definable
trends were noted. The range of values observed was 11.0-30.9
mg-SiOz/f'. Concentrations of these biogenic elements in the pore
fluids are attributed to the regeneration of biogenic material deposited E
in the sediments. Regeneration occurs in the uppermost layers for the

most part and in some cases continues in deeper layers.

Translator
-4l L.A.B.




1 !
Lj The distributions of biogenic elements (P, Si, N and others)
' in the ( ? pore fluids ? ) of marine sediment cores have come to the
i, attention of geologists and geochemists in connection with investigations
: of diagenetic processes. There is very little material about this
question in the literature. i
£ S. V. Bruevich, R. M. Pevznyak and others (2) have studied
i
f s the question of the vertical distribution of biogenic elements in the
En
' * (? pore waters ?) in the freshwaters of lake Bicera. Some data
E ’\ concerning this question have been obtained for lake Baikal by K. K.
| & '
I Votintsev(s). S. V. Bruevich and E. G. Vinogradov 3) determined
:" s the vertical distribution of biogenic elements in the northern, central
; (4)
and southern Caspian (Sea)' .
| 3 The first foreign work to present quantitative data on the dis-

t A tribution of silica in marine pore solutions (in sediments of the near-
California region of the Pacific Ocean) and quantitative data on the
. distribution of ammonia nitrogen, is that of Emery and Rittenberg(7).
Sediment samples in our work were taken with a special
geochemical (? corer ?) during an expedition for the Institute of
Oceanology AN SSSR and then were taken to the marine laboratory
located at the institute. Sediment cores were taken up to 16 meters

long. Pore fluids were acquired by squeezing them out in a cast-steel

hand-screw press by the method of P. A. Kriukov (0),
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The microchemical analytical methods were according to
S. V. Bruevich (1),

For convenient comparison of the various changes in the con-
centrations of biogenic elements in different parts of the sea, all
determinations were done for standardized comparison horizons:

1, 2, 4, 8 and 16 meters (See Table 1).

Results

1. Alkalinity (apparently indicating mineralized carbon from organic
matter) and ammoniacal nitrogen in pore solutions showed uniform
increases with respect to depth within the sediments, although
gradients accumulate differently for different layers of the core.

Both of these indicators increase exactly together.

2. The concentration of phosphate-phosphorus in the overwhelming
majority of cases in pore fluids of the Bering Sea is shown to
systematically increase downward, although substantially less than

that shown for ammonical nitrogen.

3. The concentration of silicon vertically did not show any systematic

increase downward but varied over a comparatively small range for

each station.
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4. The increase in alkalinity and biogenic elements at different
stations is quantitatively and definitely different--at one station and
in some sections of the core, the accumulation (in the pore fluids)

was slow and in others, very fast.

5. Comparison of data for staticns where the sediments are composed

.

primarily of organic carbon (sta. 553) with stations where there
was no organic carbon content in the sediments (most of the

5 stations), clearly shows that most increases in the organic
content of the solid phase of the sediments is matched by a like

s increase in the biogenic elements in the pore fluids.

4 6. Pore solutions of sediments from shallow stations of average
depth (1000 - 4000 meters) characteristically showed significantly
large increases in alkalinity and biogenic elements (nitrogen,

. phosphorus) vertically and large absolute increases in deeper

sediments in comparison with upper horizons. H

7. Looking at the variations in alkalinity and biogenic elements in the

pore fluids of Bering Sea sediments several major things can be

noted: the decomposition process for organic matter is not
complete in the upper sediment layers, but continues to take

place at a decreasing rate for some time in deeper sediments.
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Our material illustrates, definitely, that this process is not
complete in the upper 16 meters of marine sediments (See Figure
1). Therefore, the decay of organic matter and other related
diagenetic processes are continuing in marine sediments hundreds

of thousands of years after burial.

The author thanks Prof. S. V. Bruevich for guidance and

continuing interest in this work.

Submitted 28 May 1954, Inst. Oceanal., Sci. Inst. of the USSR.

Bibliography

S. V. Bruevich, Methods for chemical investigation of marine
rocks and pore fluids. Moscow, 1944.

S. V. Bruevich, R. M. Pevznyak, V. L. Ponizovskaya, M. A.
Sibiryakov, Hydrochemical Materials, 11, publ. AN SSSR,
1935, DAN 21, #6 (1938).

S. V. Bruevich, E. G. Vinogradov, DAN, 27, #6 (1940).

S. V. Bruevich, E. G. Vinogradov, Hydrochemical Methods, 13,
publ. AN SSSR, 1947,

K. K. Votintsev, DAN, 75, #1 (1950).

P. A. Kriukov, Methods for isolating soil fluids. Recommended
methods for the investigation of physico-chemical properties
of soils, v. 2, 1947.

K. O. Emery, S. C. Rittenberg, Bull. Am. Assoc. of Petroleum
Geol., 36, #5 (1952).




L

—

12311 /sjuareamba - weaS1Iw Jo sjtun ut st yorym Ajrurpeyie toy 3desxe 1931/ swea 1w
ul pajrodar arI® SUOTIRIIUSIUOD [[V 619 ‘@IS - d ‘0PS '®IS - v ‘eag Sutzeg ay3
woly §2102 jo spin(y axod ul sjuswale dwodolq pue AJIUI[RN[® JO UOIINGIIISIP [BITFIDA ‘[ @2an31 g

19!
4ﬁ
L
-2
s i
S '
N |
)
N -8
= ]
N ‘
=274
T
7
jO
R TS T , W M—" | W W - -
9 4 ¥ ce w € 02 s bl 28 PN 0
[ S —— [ W T S — ) [ VR T |
8l 5 2l 22 PN 2 v 4 O ot w O
g UuoypIS 7 UOIDIS

(W) uoziioy




. v

%

wA e s I 1891) = = - it €£€S
-- 0°‘s 0°‘¢ 6 ‘1 19°0 e el B e 880 ‘0 819
e (0‘st) {09 €‘s ¥2 ‘0 e == 146 451) 980 ‘0 LES
- ¥‘s 6 ‘Y S ‘v (€*p) s 22| %6 = S19
(9°81) ¥ 21 6‘S 26 (8°2) [f{(0‘ze)| #¥2| 891 ¥80 ‘0 619
8°1¢ S0t 9°‘¢ 8 ‘1 L5 G‘8e | 262] s‘¢1 260 ‘0 0¥s
e (9c1n 18°% 6"2 89 o= 2E e ) =8 ¥19
w 000¢ yidap (xarem)
e R e lon || -- =g -- L19
w 0002 Wdep (x93em)
-- btesl fen, e Heu il = - |(612) | L1°0 219
w0001 yidep (1ajem)
= (0°sPT) [0 ‘6ST [ 0°TIT | 0S¥ -- swi P gy ) 620 €SS
i = 0°LY [ 9L ot = e - P10 LSS
== -- - ¥62 | ¥11 i -- = LEO0 ‘0 S9¢
-- -- -- -- 9°‘¢ -- -- -- 8€0 ‘0 896
w gGg1 -0 ydop (193em)
‘us30131U- BIUOWIUIR Ajwuipeyre (% w)
EQthOS * .Num
91 4 2 I 0 91 8 ¥ 13ddn sy
Jo juajuod
UOZT1IO0K uadoaIN
(-woinoq 03 do} woay sI9jowWr UT 3I® SUOZIIOY JUSWIPAS) °*0G6T Ul
22§ 3utaag a9y} jo sjuawiipas ayj ul yjdep yjim spinyy axod jo uoijrsoduwiod 9y} jo sjuswdInNsSedN ‘[ 9[qel

e e—




snioydsoyd-ajeydsoyd

‘A91j01 A ‘V Aq pazAfeue axam ®OI[IS pu®
‘2 *Ayarponpoad [esi1foroiq yS1y jo eose UR MO[9Q WOIXJ ST £GG Uoljels je arduwes

QSH. .GONTHOS mvhmmucmum wr_.u je %muUde jou wamu moﬁmgdm muOﬁwﬁu mmmoﬁﬂ«ﬂwkwa ut mhwﬂgz .ﬂ :93j0N
~- = -- == ‘%1 | (0°‘61) R S - -- ¢‘1r |(s9°) i £€s
-- -~ &'21 ¥21)] 081 G ‘el = -~ 166°0 | 1€0 | 920 | 22 880 ‘0 819
-~ -- 8 ‘62 6‘0¢| 892 G ‘ST 5= o {01 189% {LS"0 | LL70 980 ‘0 LES
-- 8 ‘91 9 ‘¥1 1%1 | 0 ‘P1 { {0 ‘®1) == Ge0 {690 | 6L°0 050 |(L2Z°) e S19
L'ST | ¥'F1 8¢l Er b r v el 76 Y| vV [ 9v‘0 | 6€‘0 [(e¥‘0) ¥80 ‘G 619
s‘Lr | L'o2 oy B L%L ) L% == 0°‘¢ 6°1T (oL |s2° {21 ({(L1°D) 260 0 0%s
-- -- (zs1)}] 291 0°‘LT S ‘ST = — (z°1) {€¥ ‘0 {80 ( S2°0 -- ¥19
w 0p0¢ YIdep (zojem)
-- — | o] 9m) s |wenll -- | -- |0 |ovo |uz'o)| oz SR B
w000z Yidap (xojem)
-- -~ - eatlizoe Laaifl — g e 1us 0e | sz Lr'o | 219
w 0001 Yidap (xojem)
-- -~ 22 | o9t a9 | 292 _ = i (s2) | L¥]| % G2 620 €56
-- -- -- -- -- L5t = o= -- L't} 8°t | 5t'D ¥1°‘0 LSS
- | - - s b o= Temn ] - f o2 ] - s el et 1 100" 595
== = == sl A RV ) SEpRCT SS b = == 0¥ 9°1 8€0‘0 | 899
w 06T - 0 ydep (193em) _
y /3w ‘ed1qis 7 /8w ‘snioydsoyd-ajeydsoyd (%% 1)
uoziroy 4 -e19
91 8 14 2 I 0 91 3 7 Z [ 0 1addn ay3
jo julajuod
UOZII0K uadoaIIN
(*juod) 1 21qel

By

i OR e




——————

Translators Notes:

1. The phrase ''gruntoviy rastvor' has been translated

throughout as ''pore fluids' and is equivalent to the more
modern phrase 'ilovaya voda.'' It is also of interest
that these two phrases are commonly mistranslated as
"wet sediments'’, ''silty-water','dirty-water', 'silt' or
"sediments''. The distinction is quite important.

The word ''trubka'' is translated as ''corer'' based on
context and other authors' use.

3. The words ''monalit' and

""kolonka'' are translated as
"core' based on context.

L.A. B.
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