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Study of sea water chemistry changes due to thawing permafrost

Pogojeva M.13, Yakushev E.% 3, Petrov I. 13, Yaeski E.#, Polukhin A. 3 (1State Oceanographic Institute (SOI), Moscow, Russia; 2Norwegian Institute
for Water Research (NIVA); Norway; 3Shirshov Institute of Oceanology RAS (SIO RAS), Moscow, Russia; “NPO Typhoon, St.Petersburg, Russia)

> Ve o 0.25
The main objectives of this work were to access : 03 : PO, ’f - ° NO,
the potential influence of thawing permafrost on « :’ _.i - : ”,x“: j. o § “ €
chemical characteristics and pollution of sea S 0t o L R T
waters. The data was obtained during the joint R S e
Norwegian-Russian expedition on 19-28 of June = nos — e .
2018 in the coastal zone of Svalbard. The studies 2006 -8 o 8§ 2 . B v |
were performed in the frame of the _-::t - o _-'_‘:‘ :3& . v f
international project «ICOTA» funded by the = 0 grp——— %0 Ay -v —
Research Council of Norway (RCN). This ¢ 4 S W % W 0 R e N 8 W
multidisciplinary project of Norwegian-Russian Fig. 2. Research area - - s
collaboration in the Arctic region is devoted to Longyearbyen is located in Isfjord on the west 3 004w P org %10 @ L -
data collection on chemical regime of coastal coast of Svalbard, :, :‘ _’ R x 5;‘.. _‘ : ¢ :
waters, carbonate system and biochemical At the end, a series of seawater samples = "':A e’ . — = x’. ; ’ e —
parameters influenced by thawing permafrost with different permafrost contact times .‘ 20 40 'c'v‘. 9 100 . 20 3 & &0 g
and intercalibrations between laboratories in WEere obtaine.d..A total of 19 samples S o S o .
Norway and Russia. Field observations and were taken within 5 days. . 3 3 e fotal ’
2. Permafrost samples were placed in a . 518 8 o
estimations show that permafrost thawing can series of containers, 1 liter of sea water = 40 f;j
influence significantly on chemical parameters of was added there, passive samplers = : L SR ol = : ‘ LI k
marine waters which can also contribute to the (devices capable of accumulating heavy " '
processes in high polar marine ecosystems. The m.etals) Were immerse(.zl in water. Tanks | - :
expedition was based in Longyearbyen (Fig. 2) with samplers were |.nstal.led on the s e 8 M s o '8 Mn total o
. ’ shaker. After the 1st time interval, the § 12 3. 7 “ 3
water samples were collected in the harbor, sampler was removed from the tank No. pit - ?. o :
samples of permafrost (PF) were collected from 1, after the 2nd interval - from the tank 2 ¢ R R | 20 9 T T T
an abrasive cliff (Fig. 1) located about 10 km No. 2, etc. The output was a series of L L - Frm s
west from Longyearbyen near the airport. samplers with different exposure time. : .
The results of the experiment have 2 52 o Nidis 104 o Ni tots %
showed the possible changes of the sea 2 o ¢ 8 3 4 : :‘ ¢ s
water composition connected with the = 1 S ¢
permafrost thawing. ? ! = RASER ! '
pH and dissolved oxygen measured with % oms Y “heaw '
sensors in one of containers has shown
decrease in values during the first 10-15 o :
hours in a container with PF (Fig. 3). PF T ; g * s Codis s e 3 . Co tot .
lead to an increase in the content of the 2002 ¢ S ¢ S
studied parameters. It can be noted that ': 0 ‘ ’ = (. ?'0 " | | ¢
enrichment with nutrients occurs in the e B
first hours after the permafrost enters e i e,
the water, while for some heavy metals ’
Fig. 1: Sampling procedure (Fe, Mn, Cr, Ni, Zn) the concentration 03 - 7n dis ~ 208 o 7n tot
increases during the entire observation € 02 E "5 Jo ¢
, : : period. There was a significant difference =01 & e o ¢ © > ; : 2 .
During this study a laboratory experiment was ' concentrations of dissolved metals = .1 sl
performed (Fig. 3-4) which showed the potential and total metals. S L N
changes in sea water content due to thawing As a result of the experiment, data were -
permafrost. obtained on changes in the content of = noo_
7 chemical parameters of sea water and 5 a2 Jo Cr tot . s i* Cu tof -
pollutants as a result of contact with : s _: 9 2 0.08 e ® B
permafrost during the first 5 days. 'f % 4 o ¥ ’ ¢ 008, o *
e ) 77—~ an 0 9 B Y I >
( 2L 30 ) o 100 ) 20 40 e 80 100
Tere, b Time b
Sample Exposition period and sampling, hours Fig. 4. Change of concentrations of nutrients, carbonate system parameters and
0 > 3 MR 23 97 og t.race metals (total and dissolved forms) due to melting of 1 g of permafrost in 1
liter of the sea water.
SW
SWsPF The data from 2018 supplement previous studies of the effect of
] . ” " ” VAP river runoff and glacier melting on the chemical structure of
Time, hours from addition of Pl SWapF coastal waters in the studied region in 2014-2017.
Fig. 3: Change of pH and oxygen concentrations due V4P The studies were conducted only in one fjord of Svalbard,
to melting of permatrost in the sea water. VAP however, extrapolating the results to the entire Arctic region,
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