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Methane-derived authigenic carbonates in Nyegga pockmarks, offshore Mid-Norway
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Abstract: Nyegga pockmark field is located at the northern flank of the Storegga Slide on the mid-Norwegian
margin. The carbonate samples were collected on the seafloor inside the pockmarks CNO3, Tobic, DoDo and G11.
The carbonates are characteristic of a high abundance of various voids and fissures, and are covered by a thin
black or red-brown coating of Mn/Fe hydroxides. Samples from Pockmark Tobic are cemented with numerous
chemosynthetic bivalves. The carbonate minerals are predominated by micritic high-magnesian calcite and
acicular aragonite, with little dolomite. Peloids and framboidal pyrites are abundant, indicating the reducing
conditions and microbial-mediated processes during precipitation of the carbonates. The 0'°Cppg values range
from —58.67 to —47.46%o, clearly demonstrating that the carbonates are cold-seep carbonates derived from the
processes of anaerobic methane oxidation coupling with sulfate reduction, and microbial methane is the dominant
carbon source. Meanwhile 0"°C values of the carbonates effectively reflect the difference in §"°C values of
methane in the correspondent pockmarks.
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Fig.1 Location of the Nyegga region (Chen et al.” modified)
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Map at top-left corner: Sampling sites, CN03, Tobic, DoDo and G11 at Nyegga.
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3.2 WA
BRIRER ‘F R R FE S AT XRD 455 (36 2 FIA 4) i

7N, BRYE CNO3 ) 05ROV B FRE: & DA%+ Filf 9 %
KASEMIENE, BEIE 53%~65%, HK HEEE T
fff, LA/ RSCA, SR A MgCO; -1y
JEE IR ENL 14.3%, BRERERT Y1 35%~47%, T
] 41%. FEYT Tobic 1Y 08ROV BREREL A DA%+
F, K@ A, DD K IR,
BRFR AR AL 29%~40%, “F-38 33.5%, mEE i fiff
) MgCOs V-3 BE IR 43Kk 14.1%. YT DoDo [k
R A, 33ROV DISCH R E, SRS MBI
FEE TR AT, BRFRER BN 44%~78%, V1 64.5%;
35ROV N 100%3C47; 36ROV # ¥4 il 33ROV
AL, PASCA N, RERER SR 72%~77%, “F-¥ik
T4% KT G11 # 43GC LISCA A E, S/ mEeEl
AT, BRERER BB 63%~70%, V11K 67%.
AT L, 5 JRRIT P ik IR k2 B B R 17 17 1)
SR P, R BRI : DoDo, G11, CNO3

% 2 Nyegga MIXBAREHE B ERBIRENTETWERLR 6°C &

Table 2 Mineral compositions and 6'°C values of carbonates at Nyegga

JFRSE FEgh 5 XA (%) WA (%) BERA (%) FEA (%) BWE (%) i (%) x (MgCOs) (%) 67 Crps (%)
CNO3 05ROV-1-Z 8 35 22 35 14.4 -58.7
CNO3 05ROV-2-Z 36 18 46 13.1 -56.5
CNO3 05ROV-5-Z 37 28 35 15.8 -58.0
CNO3 05ROV-6 6 38 7 49 14.4 -58.6
CNO3 05ROV-54 38 1 12 49 16.4 -58.6
CNO03 05ROV-13-Z 4 41 12 43 124 -58.0
CNO3 05ROV-14-7Z 35 1 21 43 15.1 -58.2
CNO3 05ROV-23 7 40 20 33 15.1 -58.7
CNO3 05ROV-29 35 19 46 138 -57.1
CNO3 05ROV-30 37 25 38 12.4 -56.7
CNO3 05ROV-26 5 40 21 34 138 -57.1
CNO3 05ROV-27 6 38 25 30 12.4 -58.0
Tobic 08ROV-24 30 5 65 13.1 -55.1
Tobic 08ROV-51 9 26 9 56 138 -54.0
Tobic 08ROV-20 30 2 15 53 12.4 558
Tobic 08ROV-22 5 27 7 61 124 -54.4
Tobic 08ROV-52-Z 9 20 5 66 17.1 -527
Tobic 08ROV-49 37 1 5 57 15.1 -54.6
Tobic 08ROV-50-Z 39 1 6 54 138 -525
Tobic 08ROV-3 31 6 63 14.4 -55.0
DoDo 33R0OV-10-Z 62 3 11 24 -50.4
DoDo 33ROV-11-Z 55 7 9 11 18 119 -50.3
DoDo 33ROV-12 40 4 13 43 -515
DoDo 33ROV-53 74 3 1 8 14 117 -48.8
DoDo 35ROV-25 100 -524
DoDo 36ROV-7 66 2 4 13 15 10.6 -50.6
DoDo 36ROV-8 74 3 6 17 475
DoDo 36ROV-9 68 3 17 10 10.7 —48.8
43GC 43GC-15-Z 67 3 12 18 10.6 -50.5
43GC 43GC-16 46 17 5 32 152 -53.1

T AR S A - Z7 BB O TR B G 2 AR O RAG I 3
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