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Abstract:

The purpose of the Baltic Sediment Baseline study is to
identify reference-sediment monitoring stations in the Baltic
basins. Pb210 proflles in the upper 25 cm was measured on each
of the station. The content of unsupported Pb210 (that is Pb210
not produced in the sediment) decreases regularly downwards in
undisturbed and steadily deposited sediment owing to radio-
active decay; departures from this predlctable proflle permits
an assessment of the mixing and/or intermittent erosion as well
as the rate of dep031tlon. This has been used for an estimate
of the expected response on the concentrations in the surface 1
cm sample on a given change in the flux of the contaminant on
the station:

Of the 25 geologlcal carefully selected stations 4 was so
disturbed, that no dating and thus estimate of accumulation
rate was possible. Core stations with hlgh accumulation rates
(4.5-15 mm/yr) and/or low mixing, which is excellent for dating
of the pollutlon history and for monitoring purposes, were
identified in the Gdansk BaSLn, near the Lithuanian Coast, .

the Gulf of Riga, 2 stations in the Gulf of Finland and 3 1n
the Bothnian Sea. The sediment stations in the Gotland Basin.
are disturbed, the reason for that is unclear. Most of the
other station have accumulatlon rates at 1.5- 2.5 mm/yr or 250-
500 g/m2/yr and with mixing of the upper 2-4 cm. Assuming a.
sampling of the upper most lcm every 5 years, steady state in
relation to accumulation rate and mlxlng rate,Aand a 10%
relative standard deviation for the chemical analy51s,,the
sensitivity analy51s indicates that we expect to be able to
detect changes in flux of a contaminant in the order of 10-15%
(1n the 5 years) in the excellent stations, while a 60-200%
increase is needed to cause a significant change in concentra-

The text 1s'a\report by Arne\Jensen, VQI\§04740/41 T
210Pb;/Dat1ng of Sediment Cores from“thé Baltic_ Sediment

Baseline Study. \

The/technlcal append1c1es 1- 25 has been left.cut.
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1. INTRODUCTION

210py, (isotope pf lead) in a sediment core originates partly from atmospheric deposition
(unsupported **°Pb) and partly from the decay of radon in the sediment core (supported
20pp), The JbiacthOu‘nd content of #°Pb is calculated from the concentration of supported
9Py that is independent of the sedimentation, and estimated by measufement of supported
0ph in the deeper parts of the sediment, where the concentration is constant since all

unsupported 2°Pb has decayed.

The 219Pb isotope with a half life of 22.3 years is produced in the atmospheré through the
decay of radon-222, which is spread by diffusion from the surfice of the earth. These
isotopes are part of the natural radioactive decay of uranium-238. “°Pb enters the aquatic
environment mostly via atmospheric deposition and descends, adsorbed to particles, to the
sediments. The age of the sediments, and the average sedimentation rate can be determined

......

In about ten slices (1 cm thickness) of the sediment core distributed down through the core
the 2°Pb concentration is measured indirectly by analyzing the concentration of *°Po
(Polonium) with oz-épECtrometf}; (Madsen and Sorensen, 1979): The dried sediment samples
(about 0.5 g) are decomposed in a mixture of hydrochloric and nitric acid and *%Po is
déposited on a silver plate at 65°C. The activity of 2Po is measured by a-spectrometry.
Samiples are spiked with 2%Po for determination of chemical yield and a °Pb standard treated
as the sediment samples is used for calibration. 2%Pb activity is assumed to be equal to the

measured 2°Po activity.
2. CRS AND CIC DATING

From the unsupported #°Pb activity profile in the core the age of different horizons in the
profile can be calculated based on the assumption that 2°Pb is immobile in the core. The
calculation can be cairied out in two ways based on two different assumptions. The CIC-
miethod (Constant Initial Concentration) assumes that the concentration of unsupported 2°Pb

in thé depositing material is constant in time for the same locality.
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Normaly, the cores are dated by the CRS-method (Constant Rate of Supply of 219Pb) which
assumes that the flux of unsupported 2'%Pb to the sediment is constant in time for the locality.
The principle for dating of the sediment core by the CRS-method are described in detail by
by Madsen and Serensen, 1979. All datings were performed on the basis of the dry matter

content in the different core slices with correction for salt content.

3. CALCULATION OF ACCUMULATION RATE OF THE SEDIMENT

The accumulation rate of the'sediment (g m? yr') is calculated on the basis of the concentra-
tion of 21°Pb in the dried sediment slices down through the core by application of the models
mentioned below (Christensen, 1982, and Christensen and Bhunia, 1986).

3.1 Model

The distribution of unsupported °Pb in a sediment core can be modelled by the advection-

diffusion equation:

dA _ dla _ dA _
) T =0 e M
where

A = concentration of 2%Pb (dpm g™)
D = mixing coefficient (cm? yr™)
= depth below the sediment-water interface (cm)
w = linear accumulation rate (cm yrt)
N = decay constant for 210pp (yrt)

t = time (year)

Using the steady state solution for (1) with the condition of constant rate of sediment
accumulation (dA/dt = 0), the parameters «, D and the flux of 21°Pb to the sediment surface

can be calculated. The mixing intensity D is assumed to follow a half Gaussian distribution,

(Christensen, 1982, and Christensen and Bhunia, 1986):
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where Dy is the mixing coefficient at the sediment surface, and ¢ is the effective mixing
depth (cm). The mixing parameters are calculated by optimizing equation (1) in relation to

the measured 2°Pb profile.

3.2  Results
Figure 4 shows for each locality the total concentration of 2°Pb as a furiction of the depth
of the sediment slices and the concentrations of '¥’Cs are included where it has been

measured.

The age of the sediment in refation to the depth below the sediment surface is calculated by
the CRS-method as well as the CIC-method. The resuits from the CRS-method for all
sediment cores (except four) are shown in Figure 1 in Appendices 2A-23A (excluding
Appendices 10A, 14A and 18A). It was impossible to perform datings at the cores from |
station no. 156 (Kattegat), 180 (LL-19), 184 (GF-5) and 189 (Aland Sea) due to intense

mixing.

Figure 2 (in the Appendices) shows the measured concentrations of unsupported 2°Pb (logar-
ithmic scale) and the optimized solution of equation (1) for the cores as a function of the dry
mass depth (g cm?). The solution of equation (1) is based on the number of slices, as
indicated in Table 1. Frequently, the upper part of the sediment core is mixed by e.g.
bioturbation, trawling and sometimes the mixing is caused by the sampling equipment. To
obtain the most optimal model solution for estimation of the sediment accumulation rate,
some slices might be excluded from the upper part of the core, as indicated in Table 1. This
implies that the sediment accumulation rate has been calculated from the subsequent sediment
slices by estimating the linear decrease below the mixing zone. The mixing coefficient, Dy,
and the effective mixing depth is estimated by an iterative process over the whole sediment

profile.
" Appendixes 1B-23B contain a1l the data used for performing the dating of the sediment cores,
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Table 1. Number of sediment sllces included in the model calculations for
sediments from the Baltic Baseline Study.
Station name and no. Apbcndix Subponed iopy . Number of Number of slices Rcmarks
no. depth ! slices included exctuded in modet
. dpm g! _in modet optimization . . .
Kaegat, 156 . | 1 ST SRR wor oo .| Dating impossible
KielBight 157. . |2 | rozas. . |20 ] w10 .
Labeck Bay, 160 3 1012 19 5 (03, 1011, 12-13
ArkonaBasin 166 | 4 .. .| 1032 . ... )2 . . |30 .
BornholmBasin, 167 | 5 . .Jtozasn . Jwo.  lsoedem. ... V. .
Gdansk Bay, 169 ... | 6. Le2asn . |a 0
Lithuan Coast, 170 | .7 0.99-19 b L iotem e
. Gotland Deep, 171 8.1 6.26-29 A1 |303em . .. | Daingot3cm.
8.2 100 L M@OUem . . | Daing12-30em ..
GufofRiga 175 | 9 1.93 . s tOtem ol e
Western Godand 00 . |eot0 | . |s5@Sem . . ..| Daingol0im ..
Deep, 178 . . .
v e s )0 102 . 1.02 . .3 L 14 (0-14cm) . .. Dating 15-31em .. .. .
L9180 . . {u | s0sa . e v | Dating impossible .
i’ GF-1, 181 o2 e o ) roTem - )
GF-2,182 13 0.70 25 5 (05 cm) Core not deep emugh. only
GF<4.183 . . . {1 . la2wua.. (2. . ..| 12012 ... . | Daicgl220cm..
GFs.188 .. . bas. e 4. .V . . ..} Datng impossible .
GF-6, 185 16 1.00 16 101 cm) Core not deep enough, only
or3.186. . |1 . | | 1S (0-15 cm)
] . xvrer oo le o easas . . sosem .| ...
| Adand Sea 189 ..} 19 .| Highwopy B oo | Dating impossible ..
\ EB-1,190 20 2.50 25 0 Core not deep enough, only
Harnosand, 192 21 2.50 25 9 (0-9 cm) Coreradeepemugh. only
BO3.193. .. | 22 2o . ol bsosem oo Ve
195 oo 23 baso oo ol oo sesem e

! The actmty of suppon:d 20py, (SPB) is given as dpm g* and at whnch depth it has been measured (cm).
If the core has not bccn long enough the SPB from a nca.rby core has been uscd (mdxcated by the core
number). In several cases another value of SPB have been chosen which gives the best fit in the model.



3.3 Comments

3.3.1 General comments

Fxgure I (in the Appendxces) for the different cores indicates normally a lmear accumulation
rate in the upper part of the sediment core (0-5 cm or more), with a very little standard
deviation for the estimated ages (the horizontal bars indicate the 68% predxctxon interval).

The inclination changes below this depth, and the standard deviation increases significantly.

With a constant sedimentation rate, the relation between the logarithm of unsupported 2°Pb
concentrations as a function of theé mass depth will theoretically be linéar (Figure 2 in the
Appendices). If this is the actual situation, the results of the dating can be evaluated with
good accuracy which normally unphes a fine correlation between the depth and age of the

sediment (Fxg 1) The age relation i in the individual slices can be complxcated due to rmxmg

The optimal solution to the steady state model (Figure 2 in Appendices) correlates mostly
with the measured concentration of unsupported *°Pb. Because of this, the calculated
accumulation rate describes the sedimentation during this period. Deviations from the linear
trend in the upper part of the profile (Figure 2 in Appendices) are an indication of disturb-
ances by bioturbation etc. Generally, a linear decrease of 2'%Pb is observed below the

disturbed zone.

Table 2 gives a summary of the estimated parameters and with an indication of the quality
of the dating. The calculated effective mixing depth (o cm) is equivalént to a real mixing
depth of 2-3 times o, since the effective mixing depth is calculated as a half Gaussian

distribution.

Figure 3 shows different types of %°Pb profiles which are also represented by some of the -
present datings. It should be noted that the individual slices of the sediment represent a
défined time span when the profile is undisturbed or nearly so. However, when the sediment

is mixed, sediments from different time periods are mixed in the individual slices.



Figure 3. °Pb profiles with depth of sediment core. 1. Undisturbed, steady accumulation of
dry matter. 2. Totally mixed to depth I. 3. Moderately mixed to depth 1. 4. Gradually

increasing accumulation of dry matter.

Some of the cores have had a sufficient length that the concentration of #%Pb in the deepest
@ part is constant (Table 1 - supported °Pb (SPB)). However, for several cores it has been
necessary to use a value from a nearby sediment core as the core has not been long enough.
For others cores which were not deep enough and which have a high concentration of 2°Pb
down to 20-25 cm a SPB has been chosen giving the best fit to the model. This information

is included m Table 1.

Figure 4 shows for the different cores the total concentration of 210p} as a function of the
sediment depth with '¥'Cs concentrations included where it has been measured. Normally,

the deepest part indicates the concentration of supported 2'°Pb.
‘ 3.3.1 Specific comments to each dating

St. no. 156 (Kattegat)

High and constant concentrations of 2°Pb have been measured down to 25 cm depth (Figure
4). This indicates a fairly recent deposition of a well mixed layer. It is impossible to perform

a dating on this core.

St. no. 157, Kiel Bight
Table 2 shows that the real mixing depth is 6-9 cm indicating an extensive mixing (Figure
2 in Appendix 2A). The determination of the accumulation rate was excellent (CV = 3%)

despite the mixing in the top.



St. no, 160, Liibeck Bay

The 2'°Pb profiie (Figure 2 in Appendix 3A) is almost linear from 3 to about 18 cm indicat-
ing some disturbance in the upper 3 cm with extensive mixing; but with an excellent determi-
nation of the sediment accumulation rate (CV = 4%). Two slices (10-11 cm and 12-13 cm
depth) have been excluded in the model due to a higher 2°Pb concentration which did not fit
in the model. Modelling is needed to clarify the age relations in the individual sediment

slices.

St. no. 166, Arkona Basin
The #°Pb profile (Figure 2 in Appendix 4A) shows an intensive mixing with real mixing

down to 8-12 cm which indicates that this core is not useful for studying poilutant records.

The sediment accumulation rate is very low.

This area (station B2 - 54° 56 N, 13°8.2 E at 50 m depth) has also been dated in 1983 as
shown in Appendix 24; but with a very bad result with nearly complete mixing in the whole

core. The position is not exactly the same as the present one.

.St. no. 167, Bornholm Basin

The 2°Pb profile (Figure 2 in Appendix 5A) shows an intensive mixing with real mixing
down to 2.2-3.3 cm. Figure 4 shows a nearly constant concentration of 20ph below 9 cm
depth. The estimation of the sediment accumulation rate is reasonable (CV = 9%).

Modelling is needed to clarify the age relations in the individual sediment slices.

This area (station B16 - 55° 14 N, 16° 01 E at 88 m depth) has also been dated in 1983 as
shown in figure 2 in Appendix 25; but with a similar result. The position is not exactly the

same as the present one.

St. no. 169. Gdansk Bight

The 2°Pb is almost linear from top to about 21 cm indicating a low degree of disturbances
(Figure 2 in Appendix 6A). Table 2 shows that the reel mixing depth is only 0.2-0.3 cm; but
with an extensive mixing. The determination of the accumulation rate was reasonable (CV




—

= 10%). The low mixing suggests that the slices are representative for the estimated time

penods

St. no. 170, Lithuan Coast

The °Pb profile is almost linear from top to about 12 cm (Figure 2 in Appendix 7A); but
with intensive mixing and a reel mixing depth of 0.8-1.2 cm. The determination of the
accumulation rate was not very good (CV = 22%); but the rate is high. Modelling i is needed

to clarify the age relations in the individual sedlment slices.

St. no. 171 . Gotland Deep
The 2°Pb concentrations in the upper part of the core is extremely high (Figure 4) and with

‘ a very low percentage of dry matter (below 5%) in the upper 5 cm (Appendix 8.1B). This
core has been dated in two sections, 0-13 cm and 12-30 cm. The 2%Pb profile for the upper
part (Fxgure 2 in Appendix 8.1A) is almost linear from 5-13 cm indicating dxsmrbances in
the upper 5 cm - with the very low percentage of dry matter - with intensive mixing. The

estimation of the very low accumulation rate is reasonable (7%).

The deeper part of this core, the section from 12-30 cm, has been dated separately (Figure

2 in Appendix 8.2A). The sediment accumulation rate is very high and estimated with a bad

accuracy (CV = 17%). High and nearly constant %°Pb concentrations have been measured

in the deeper part of the core (30-50 cm, Figure 4). Generally, this core is not very suitable

for measurements of polluuon records. The sedunent accumulation rate is much higher in the

' deepest part than in the upper part indicating a shift in the accumulation rate in the beginning
" of this century.

st. No. 175, Gulf of Riga |

. Table 2 shows that the reel mixing depth is 2.4-3.6 cm with an intensive mixing (Figure 2
in Appendix 9A). The core is dated to a depth of 45 cm. The determination of the accumu-
lation rate was excellent (CV = 4%) despite the mixing at the top. The slices will be fairly

‘representative of the estimated time periods.




St. no. 178, Western Gotland Deep

The 21°Pb concentrations in the upper part of the core is also extremely high (Figure 4) and
with a low concentration of dry matter in the upper part (Appendix 10.1B). This core has
been dated in two parts. An upper part from 0-10 cm and a lower part from 12-30 cm. The
*!%Pb profile (Figure 2 in Appendix 10.1A) shows an intensive mixing with real mixing down
to 3.6-5.4 cm. The estimation of the sediment accumulation rate is reasonable (CV = 7%);
but with a very low accumulation rate. This core is not very useful for studying pollutant

records.

The #°Pb profile for the deeper part (Figure 2 in Appendix 10.2A) is almost linear from 15-
| 31 cm and with an excellent determination of the sediment accurnulation rate (CV = 5%).
@ The sediment accumulation rate is much higher in the deepest part than in the upper part

indicating a shift in the accumulation rate in the beginning of this century.

St. no. 180, LI-19

The 2°Pb profile in Figure 4 shows an increase of the 2°Pb concentrations down to 13 cm

and an decrease in the deéper part of the core. It is impossible to perform a dating on this

core.

St. no. 181, GF-1
The 2°Pb profile (Figure 2 in Appendix 12A) shows an intensive mixing with real mixing

~ down to 4.4-6.6 cm which indicates that this core is not useful for studying pollutant records.
. The sediment accumulation rate is estimated with a low accuracy (CV = 20%). The %°Pb
profile in Figure 4 shows a high concentration down to 10 cm and a constant concentration

below 15 cm indicating old sediments in the deeper part.

St. no. 182, GF-2
The °Pb profile (Figure 2 in Appendix 13A) shows an intensive mixing with real mixing

down to 6-9 cm; but with a excellent estimation of the high sediment accumulation rate (CV
"= 6%). The core is not deep enough to reach a constant 2°Pb concentration as the #9Pb.
concentration in 25 cm depth is very high (Figure 4). Modelling is needed to clarify the age

relations in the individual sediment slices.



St. no, 183, GF-4

The °Pb profile (Figure 4) shows a constant *'°Pb concentration from 0-8 cm which makes

the dating impossible of this part of the core. The dating is performed on 12-20 em depth and
shows a linear %°Pb profile (Figure 2 in Appendix 14A) and with a excellent estimation of
the sediment accumulation rate (CV = 3%). This dating gives an estimation of the sediment
accumulation rate. If the rate is the same in the whole core an age-depth relation ship can

also be calculated.

St. no. 184, GF-5

High and constant concentrations of *'°Pb have been measured in the whole core down to 15

cm depth (Figure 4). This indicates a fairly recent deposition of a totally mixed layer. It is

impossible to perform a dating on this core.

St. no. 185, GF-6 |

The 2°Pb is linear from top to about 16 cm indicating a low degree of disturbances (ngﬁi‘é
2 in Appendix 16A). Table 2 shows that the reel mixing depth is only 0.2-0.3 cm; but with

an extensive mixing. The determination of the high accumulation rate was good (CV = 7%).
The low mixing suggests that the slices are representative for the estimated time periods. The
core is not deep enough to reach a constant 2°Pb concentration as the *'°Pb concentration in

25 cm depth is very high (Figure 4).

St. no. 186, GE-3 .
The 2'°Pb profile (Figure 2 in Appendix 17A) shows an intensive mixing with real mixing

down to 7.4-11.1 cm. The estimation of the sediment accumulation rate (CV =13 %) is
reasonable. The core is not deep enough to reach a constant *°Pb concentration as the 1°Pb

concentration in 25 cm depth is high (Figure 4).

St. no. 187, XV-1 ,
The °Pb profile (Figure 2 in Appendix 18A) is almost linear from top to about 31 cm and

with extensive mixing; but with a low real mixing depth down to 0.6-0.9 cm. The determina-

tion of the sediment accumulation raté was uncertain (CV = 17%) due to the irregularity

down through the core.
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St. no. 189, Aland Sea

High and constant concentrations of *'°Pb have been measured down to 25 cm depth (Figure
4). This indicates a fairly recent deposition of a well mixed layer. It is impossible to perform

a dating on this core.

St. no. 190, EB-1
The *'%Pb is linear from top to about 25 cm indicating a low degree of disturbances (Figure
2 in Appendix 20A). Table 2 shows that the reel mixing depth is 1.0-1.5 cm: but with an

extensive mixing. The determination of the high accumulation rate was excellent (CV = 6%)
despite the mixing in the top. Modelling is needed to clarify the age relations in the individ-
ual sediment slices. The core is not deep enough to reach a constant *°Pb concentration as’

the 2'°Pb concentration in 25 cm depth is high (Figure 4).

St. no. 192 Hamosand

The 2°Pb is linear from 9 cm to about 25 cm and with extensive mixing in the upper part
(Figure 2 in Appendix 21A). Table 2 shows that the reel mixing depth is 5.2-7.8 cm. The
determination of the high accumulation rate was excellent (CV = 6%) despite the mixing in
the top. Modelling is needed to clarify the age relations in the individual sediment slices. The
core is not deep enough to reach a constant 2°Pb concentration as the 2°Pb concentration in
25 cm depth is high (Figure 4). Generally, the *°Pb concentrations are high in the whole

core.

St. no. 193, BO-3

The *%Pb profile (Figure 2 in Appendix 22A) shows an intensive mixing with real mixing

down to 2.8-4.2 cm. Figure 4 shows a nearly constant concentration of 2°Pb below 18 cm
depth. The estimation of the sediment accumulation rate is reasonable (CV = 9%).

Modelling is needed to clarify the age relations in the individual sediment slices.

St. no. 195, F2X '
The 2'°Pb profile (Figure 2 in Appendix 23A) shows an intensive mixing with real mixing

down to 2.8-4.2 cm. Figure 4 shows a nearly constant concentration of 219Pb below 15 cm

-11 -




Table 2. Acéhmulation ra‘t‘e‘,mmixing coefficient,and =
effective mixing depth for sediments from the Baitic Baseline Study.

R L T T RN P e T e Fe A et R T e
bl R e U

Station name and no. . Accumulazion rate Mix'méy Mixing dcpm Qdaiiiy
- e eaea .| cOefficient m oL ofdaﬁnig

Mési _ Linear cmt ye! Effctive | Real
gm?iyr! mm yr' model
L+ osds (depth 0-2 cm)

Kategat, 156 .. . . | - .. o o} ... ] Dating impossibte.

Kiel Bight, 157 B RETE T T BT 150 30 . 69 U

Libéck Bay, 160 . | S09+18 23 R T 21 .| 4263 | . e

Arkona Basin, 166 | 261158 e oo | e | os2a23 | Lo e

Bornholn Basin, 167 . | 250+22. . 6. | e | onro 2233 e

Gdansk Bay, 169 | 880491 75 12 ot | 0203 | see .

. Lithuan Coast, 170 . . § ta132262 . | ... s4 . | . & |. oa. . |. o812 |. =

Gotand | 013em | 104x7. @ [ e7 | e | 13 | 3esa e
Deep, 171

1230em | tee9x2s0 €0 . - b .o ) o e e

GuifofRiga. 175 . | 1217¢a8 | .63 .. sas. ...}, 12 .| 2436 | . e

Western | 00em | 7425 24 19 .. 1o .| .18 .| 3654 |. . =
Gotland . - T -
Deep, 178 | 14-31cm ;3.9591-191? e AL SO BUCHUNE TR BRRRIC P B

9,180 o o e e . . 1. .. | Daingimpossible..

GF-1,181. 281456 13 Y 22| 4466 ). =

GF2.182. . .| Lis7am3 103 1840 30 | . s090. Y

_GF=4, 183 R TP T . e e

GF-S.184 . . o . ; . .1 Diing impossible.
GF6.185 . - .| 18508127 sy, b o b e ] 0203 | L see

GF3.186 . V7oteee . f.ooos3 ) s )31 | ranal ]| e

. xv-.18 . | uuseiss | 99} . 1o .. | .03 | os09 | . e .

AaandSea 189 . . e b e | Dating impossible.

gB1.10 . ... isamzes | .60 | .10 . ] ..0s. | 10us e

Hamnosand, 192 ... | ta7ae7a . b.. a6 | . s | 2s. | s2zs. . . s .

803193 . . ... | 3s¢29 | 18 e b ta | 2842 | e

F195. . . .| 3243 U - TN IR SRR FRNUE SN DT X ¥ % S SRR S

sd - sﬁndard deﬁaﬁon
#ee cxcellent dating, ** reasonable dating, *poor dating
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depth. The estimation of the sediment accumulation raté is reasonable (CV = 8%).

Modelling is needed t clarify the age relatioris in the individual sediment slicés,
4, SENSITIVITY FOR POLLUTION MEASUREMENTS

Another model calculation was performed on thé basis of the datings. The purpose of this
calculation was to evaluate the sensitivity of the sediment areas to ‘méasure changés in
pollution input. The principle of this sensitivity analysis is described by Larsen and Jensen,
1989.

The following input were used in the model calculations:

- depth of sediment surface sample (10 mm used)

- the sediment accumulation rate

- the mixing described by D and o

. the number of years between sampling: 3, 5, and 10 years

- the relative analytical standard deviations (% RSD) for the chemical analyses
selected at 10%. These RSD are obtainable for the methods rormally used, for
example, atomic absorption spectroscopy used in heavy metal analysis. If a higher
RSD is expected the per cent relative change in pollution input flux shall be multi-
plied by this factor (a RSD of 20% means that the flux shall be multiplied by two).

Table 3 shows the results of these model calculations and indicates that several locations are
very useful in monitoring changes in pollution inputs. If sediment samples are taken and
analyzed every fifth year, it will be possible to detect changes in pollution input from 10-50
% for station no. 160 (Liibeck Bay), 169 (Gdansk Bay) , 170 (Lithuan Coast), 175 (Gulf of
Riga), 182 (GF-2), 185 (GF-6), 187 (XV-1), 190 (EB-1) and 195 (F2X): The differences is
caused by the different accumulation rates and mixing in the upper part of the sediment
cores. If sampling is only performed with a frequency of ten years the majority of localities
where datings has been performed are very suitable to use in a pollution monitoring pro-
gramme with changes in input flux of less than 50%. The exceptions are st. no. 157 (Kiel
Bight), st. no. 166 (Arkona Basin), 178 (Western Gotland Deep) and 181 (GF-1).
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Table 3. Sensitivity for pollution momtormg with a relative standard deviation
of 10% for the chemical analysis.

Station name and no. % chanige in input flux

Number of years between sampling -

3 s 1 w0
Kiel Bight, 157 ). s 155 85
LibeckBay, 160 .. .| 4 _}. 30 .| 20 .

ArkonaBasin, 166 ... | . .30, | .. 208 ... .us

Bornholm Basin, 167. ... | . 108 U SR I T B

GdanskBay. 169 ... .. | . .10 ..} w..+ | .10 ..

LihuaaCoast, 170 . .| ... 15 | .. as < | . ..10...

GuifofRiga, 175, . .. | 3 |. .. 25 = |...15 ..

Western Goland Deep, 178 . | - 200. | .10 . .}. 710 ...
GF-l,181 = c2es | o | o8
G182 . . e b s | .30 ..
GF6, 185 . o | w0
GF-3, 186 \ loues )L s S0 .
XV-1, 187 . .10 w0 . 0.

EB-L190 . oo e o )aoos Sl c00

03193 .. ... bowo.|. e ] 3 ..
X195 . o oo s 30
|
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o  FIGURE 4
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Profiles “™Pb and "'Cs as function of sediment depth
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