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‘.. | Introduction
F ik s A0 Skagerrak 1s the deepest part and the major sediment trap MD99-2286 Age model
Atantic watr C ore M D99-2286 | of the North Sea. The investigated area is characterised by Calendar years BP
§ WL e intense water mass mixing and high sedimentation rates, 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000
R, e up to 1 cm/year (Boe et al., 1996), as a branch of the 0 —
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/) Norwegian Coastal Current (figure 1). Present-day SSTs in S + Calibrated age = — Age model
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i N record of the last 12 000 years in the Skagerrak. This | \
1 . high-resolution climate archive has chronostratigraphical : \
{ iy op control based on 25 radiocarbon dates from shells and At \\
= o forams. Some samples show evidence of reworking, : e
. | especially in the top 10 m of the core (last 2000 calendar 3000 . \\
R | years), an interval crucial to any comparison of proxy data : e
R = to instrumental records. Age model (red line) and calibrated ages with 1 sigma ranges (black diamonds). The
R chronostratigraphic control of core MIDD99-2286 relies on twenty-five AMS C-14 dates
Tred el performed by the Institute of Particle Physics, ETH, Zirich, Switzerland. The radiocarbon
: | | e dates were calibrated using the CALIB (rev 4.3) software (Stuiver and Reimer, 1993) and the
S : Rt MARINE9S calibration data set (Stuiver et al., 1998a) with a delta R-value of -40 £ 25 "C-
e e — years (Stuiver and Braziunas, 1993), assuming 100 % marine carbon.
Major currents in the North Sea area. The location of

core MID99-2286 1s indicated with an arrow. (Map by
Geological survey of Norway)

Results and Discussion

Datin The chronostratigraphic control of core MID99-2286 relies on twenty-five AMS C-14 dates, performed on
The ch sk Lof MD99%2 6 celi Eoe AMS C.14 mixed foraminifera and seven mollusc shell samples of known species. The radiocarbon dates were calibrated
€ chronostraligraphic control ot core ~2286 relies on twenty-ive ] using the CALIB (rev 4.3) software (Stuiver and Reimer, 1993), with a delta R-value of -40 +/- 25 “C-years

daltick:)s per(;formedhby thehInStituti/Ef) 9P 9a 2r;1§16€ PhySiné (%EH’IZﬁECh’ Switzirland. The (Stuiver and Braziunas, 1993). The samples were assumed to consist of 100 % marine carbon, and the
calibrated ages Snows that core spans calendar years, thus calibration data set MARINE98 (Stutver et al., 1998a) was used.

encompassing the entire Holocene. Nine of the twenty-five dates were omitted from

date e (molel Ineertse OiF splpesee fewon sig (. witlh ey [Below) The calibrated ages show that core MID992286 spans 12000 calendar years, covering the entire Holocene and

the latest Pleistocene. The inferred sedimentation rate gradually increases with time (with minor exceptions),
from 0.05 cm/y at 12000 cal y BP to about 1 cm/y in the recent sediments. The latter is consistent with the

Table 1. AMS C-14 dating for core MD99-2286
No. |Laboratory | Depth | d*c | 18 |14C age| 18l Age range (Cal y BP) Species Weight | Type

reference | (cm) | %o | +- | (yBP) | +- obtained from intercepts | (mg) measured modern sedimentation rate of >0.6 cm/y (Boe et al. 1990).
Max (2[$)Max (1(s) Cal age | Min (1(s) Min (2[5)
5 letHoa001 | 268 | 17 12| 535 | s0| 307 | 277 | 251 | 136 0 |Ennucula tenuis 261 | mw The twelve dates in the top ten metres of the core are somewhat problematic, as the ages in every other sample
o |ETea%9T | 91951 18 4 12 730 | A5 498 ) 406 | 427 | 999 | 295 ) Thyasira Equalis er | mb is older or of identical age as the closest undetlying sample. This consistent pattern cannot be explained by the
6 |ETH-25547 | 3705 | 0.7 | 12| 900 | 60 | 641 | 591 | 520 | 497 | 457 Nucula tumidula 955 | mb order of analyses, as samples from different depths were analysed in random order. Too old ages can be
8 |ETH-26938 | 4815 | 27 | 12| 1225 | 55 | 927 892 791 731 673 |Foraminifera (mixed fauna) 1677 | f explained by reworking, whereas too young ages can be explained by contamination with modern carbon or by
10 |ETH-26940 | 6405 | 08 | 12| 1530 | 50 | 1251 1182 1134 1055 983  |Foraminifera (mixed fauna) 16.23 f deep burrowing of the dated SpCCiCS. MOdGl"ﬂ carbon contamination 1s generally Oﬂly hkely in foraminifer
12 |ETH2s056 | 801 | 02 | 12| 1915 | 55| 1650 | 1563 | 1812 | 1422 | 1350 |Foraminifera (mixed fauna) ooa | s samples, as the mollusc samples are etched, and foraminifer samples are not. Errors from d.eep burrowing 1s
ini i less likely as all of the dated mollusc-species are known not to burrow more than ca 10 cm into the substratum
14 |ETH-26390 | 1001 | 05 | 12| 2175 | 50 | 1934 | 1873 | 1816 | 1737 | 1687 |Foraminifera (mixed fauna) 1551 | f ) , , , o
15 |ETH-26941 | 10705 | 3.0 | 12| 2440 | 55 | 2301 | 2201 | 2122 | 2048 | 1974 |Foraminifera (mixed fauna) 162 | f (pers. comm., Anders Warén, Museum of Swedish Natural History, 2002). Assuming that all samples yielding
16 |ETH-26418 | 12005 | 1.4 | 12| 2765 | 60 | 2725 | 2691 | 2538 | 2428 | 2339 |Foraminifera (mixed fauna) 1256 | f 1d el he cl derlvi I ked. it foll hat the old hould b
17 |ETH-26419 | 15005 | 1.3 | 1.2 | 3390 | 60 | 3445 | 3369 | 3318 | 3232 | 3147 |Foraminifera (mixed fauna) 14.05 | f olaer or 1aentical ages as the closest underlying samples are reworked, it rollows that the older ages shou ¢
18 |ETH-26137 | 1866 | 1.0 | 12| 4120 | 60 | 4407 | 4340 | 4228 | 4136 | 4058 |Polinices montagui 1673 | gw
19 |ETH-24003 | 2417 | 1.3 | 12| 6255 | 65 | 6904 | 6824 | 6733 | 6661 | 6598 |Portlandia intermedia 426 | mpb excluded from the age model.
21 |ETH-25549 | 27215 | 2.9 | 12| 7710 | 60 | 8347 | 8207 | 8184 | 8146 | 8035 |Pseudamusium septemradiatum | 100.02 | m.b ) )
22 |ETH-25550 | 31405 | -06 | 1.2 | 9620 | 70 | 11117 | 10582 | 10312 | 10276 | 10104 |Pseudamusium septemradiatum | 44.68 | mpb Reservoir correction
14 . .
24 |ETH-25551 | 3169.5 | -2.0 | 12| 9910 | 70 | 11290 | 11126 | 10808 | 10400 | 10332 |Cryptonautica affinis 2577 | gb In the present age model, a delta R-value of -40 +/-25 C‘YCMS (Stulver and Braziunas, 1993) was used.
25 |ETH-24005 | 3238 | 1.4 | 12| 10715 | 80 | 12806 | 12325 | 12037 | 11695 | 11414 |Portlandia intermedia 1345 | mpb - SN
Tyos abbroviations: 5 = 495t opod. T~ molluse. T = foraminifera. w = whole b = broken However, the regional mean for the southeastern Norway, western Sweden and eastern Denmark region is delta

R =-13 £ 16, based on the Marine Reservoir Correction Database (Reimer, 2000). Samples from depths
greater than 75 m were not included in the database, because the marine model ages in the marine calibration
dataset are only valid for the surface mixed layer (Reimer, 2000). Because the regional difference from the
global reservoir correction in the Skagerrak is relatively low but varied within the region, and the core is
collected from 225 m water depth, the use of a normal global reservoir correction, with no difference (delta R

= () could be argued.

Radiocarbon- and calibrated ages, top 12 m detail

Calendar years BP (0 = AD 2000)

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 .
O Carbonate content as a correlation tool
[ —
7 ME A 2.5 m long gravity core
200 47T~ , MD99-2286 CaCO ; Sk000209-2 CaCO ; : V. 5
f .‘<_ - ~¢~ Calibrated ages (weight %) (weight %) Sk000209-2, was retrieved from
251 . 1
* 5T g = C-14 ages 1 12 13 1a 12 13 14 45  the same area as MDD99-2286 in
400 529 — — o order to get full recovery of the
| 87 0 - | 0 - .
. surface sediments. An age model,
] 791 _
g | ?h : \PT' 50 25 based on 7 Pb-210 dates and 2
- 600 i A 50 AMS C-14 dates, shows that Core
_ I — 0
% 134 | —— T 100 - Sk000209-2 comprises 0 - 900
@ : 1512 ‘ ‘ < 75 calendar years (Senneset, 2002).
& 800 7 1512 ' __ 150 R 3 Correlation using carbonate
E = 100 contents indicate that the core top
1 1801 £ 200 & 125 in MD99-2286 1s of modern (zero)
1000 ' ' Q - - : .
| 1816 _ 2 - age, and that the sediment in the
f 21';;"’\\ 250 * 150 CALYPSO core MD99-2286 is
i | N 175 expanded by a factor 1.6 relative to
2538 300 1 the gravity core Sk000209-2.
200
350
C-14 ages (black) with 1 sigma ranges and Calendar ages(red) with 2 sigma ranges in the top 12 225
metres of core MIDD99-2286. Numbers in black denote calendar ages (cal y BP, 0 = AD 2000). 400
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