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Abstract 

Sedimentary pyrite formation is one of the most important processes controlling 

the global C-S-Fe cycle.  The aim of this study is to evaluate the turbidite 

depositional influences on the sedimentary pyrite formation offshore southwestern 

Taiwan.  Previous studies suggested that the turbidite deposits were derived from the 

Gaoping river in the Gaoping canyon and were transported from the sliding of 

adjacent slope in the Fangliau canyon.  This study performs several geochemical 

analyses, including organic carbon, nitrogen, pyrite and reactive iron content in 

sediments to investigate the difference between turbidite and non-turbidite deposits.  

The pyrite content is higher in turbidite deposits than non-turbidite deposits in 

the same cores and the deeper turbidite deposits contain more pyrite than that in the 

shallower turbidite deposits in the Gaoping canyon.  However, the calculated initial 

total organic carbon and reactive iron content among these cores are not significantly 

different.  Thus, the pyrite formation may be not controlled by the supply of organic 

carbon and reactive iron.  The rapid deposition and deeper water depth may enhance 

the degree of pyritization in the turbidite deposits.  

The turbidite deposits in the Fangliau canyon show similar behavior with that in 

the Gaoping canyon.  The pyrite content increases in turbidite deposits but is not 

related to the calculated initial organic carbon content, Corg/Ntotal ratio and reactive 

iron content.  Besides, the organic carbon, reactive iron and pyrite contents are lower 

in deeper non-turbidite deposits in the Fangliau Canyon, which infers that the organic 

carbon and reactive iron may control the degree of pyritization in different water 

depth. 

In summary, the result indicates that the pyrite content is higher in turbidite 

deposits both in the Gaoping canyon and the Fangliau canyon.  It may infer that a 

relatively reduced environment could provide by turbidite deposits, which enhances 
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the preservation of organic carbon, iron minerals and sulfide and then increases the 

degree of pyritization in the turbidite deposits. 

 

Key words: submarine canyon, turbidite, organic carbon, sedimentary pyrite, degree 

of pyritization 
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1.1  

 (framboidal pyrite) (Otero et al., 2003) 

 ( , 1997) 

 (sedimentary pyrite) (Berner, 1970)  

1.2  

O2 NO3
-

Mn
4+

Fe
3+

SO4
2-

 SO4
2- 

 ( 1-1)  

 

greigite mackinawite pyrrhotite

 (Berner, 

1970; Berner, 1984) ( 1-2)  

1.3  

 (Berner, 1970)
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(Berner, 1984; Westrich and Berner, 1984)

 (Goldhaber, 1974)

 

(Berner, 1982)

 (Berner, 1982; Berner and 

Raiswell, 1983)  

 (Berner and Raiswell, 

1984)  

 (Raiswell and Canfield, 1998)

 (  Black sea) 

 (Lyons 

and Severmann, 2006)  

 (Berner, 1982; Berner and Raiswell, 1983, 1984)

 (C/S) 

(anoxic)
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C/S

C/S

C/S  2.8 1.5 (Berner and Raiswell, 1984)  

 (Berner, 1970)  (degree of 

pyritization, DOP)  

.. 1-1 

 (bottom water) 

 (euxinic) 

 DOP<0.4  

(well oxygenated) 0.5<DOP<0.7  (suboxic) 

DOP>0.7  (euxinic)  (Raiswell et al., 1988)  

 (Otero et 

al., 2003)  

 

pyrite Fe
DOP

pyrite Fe acid extractable Fe
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1.4  

 ( , 1997)

, 2000  

-

 ( , 1994)  

 ( , 1996)

 (  C/S ) 
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 (

, 2006)

 C/S 

 C/S 

 C/S  

( , 2002)  

1.5  

 (120°E~121°E 21.5°N~22.5°N)

 ( 1-3)

 Pb-210

 ( , 2009)

 OR1-785BC2A OR1-785GC2A OR1-785BC8A  

OR1-785BC9A OR1-825BC16  OR1-853GT5 

 2005  7 

 785BC9A  785BC8A 

 9  19 785BC2A

 785GC2A 

 2006  12 

 825BC16  17 

 853GT5 

 1-4  1-1  

1.6  
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 Pb-210 

( , 2009)

 

 

1.  

2. 
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1-1 (  Libes, 2009) 

 

 

1-2 (  Berner, 1984) 
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1-3 ( ) 
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1-4 ( , 2009) 

 

1-1  

   (°E) 
 

(°N) (m) (cm/a) 

OR1-785 BC2A 2006/3/12 120.1917 21.9025 2040  

 GC2A 2006/3/12 120.1917 21.9025 2040 0.15 

 BC8A 2006/3/13 120.2720 22.3123 507  

 BC9A 2006/3/13 120.2077 22.3563 410 0.35 

OR1-825 BC16 2007/3/22 120.5102 22.2497 128  

OR1-853 GT5 2007/12/20 120.4887 21.8500 886 0.27 

 (2009)  
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 2-1 

 10g 

C/N C/S

 

 

2-1  

2.1  

Corganic/Ntotal Corganic/Spyrite 

 ( elementar 

MICRO cube )

2-2  50 mg 
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 950°C H2O NOX CO2 SOX

N2 CO2 SO2

 (thermal conductivity detector, TCD) 

 (total C, TC) 

 (total N, TN)  10 

 LECO  Soil  C 1.26%

0.04% N 0.120% 0.016%  

 (total organic carbon, TOC)  0.5g 

 15  2  2N HCl

5  60°C 

 40 mg 

 (total inorganic carbon, TIC) 

 

 

 

2-2  (elementar MICRO cube)  
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2.2  

 (AVS acid volatile 

sulfur FeS) -  (pyrite-S FeS2)  (elemental-S S
0
) (Canfield et 

al., 1986; Hsieh and Shieh, 1997)

(1 mol/g) -  2 g 

 15  3%  (3% alkaline 

zinc acetate solution) 

 5 0.8M AA/6N HCl (ascrobic acid, AA ) 20  6N HCl 

15 Cr(II) 48

 15  9N HCl

 S
2- 

 (

, 2011)  

2.3  

Raiswell et al. 

(1994)  FeD (dithionite 

extractable Fe) FeRC (cold 1 M HCl extractable Fe) FeRH (boiling 12 M HCl 

extractable Fe)  FeD  ferrihydrite

lepidocrocite akaganeite goethite hematite FeRC 

 ferrihydrite lepidocrocite akaganeite nontronite

chlorite glauconite biotite FeRH  ferrihydrite lepidocrocite

akaganeite goethite hematite magnetite nontronite chlorite glauconite biotite  

FeRC  FeRH 

 (Berner, 1970; 



13 
 

Leventhal and Taylor, 1990; Raiswell et al., 1994)  

 100 mg  FeD 

 15  10 dithionite 2  

FeRC  15  10 1N HCl 24

FeRH  12  5  12N HCl 

 1  2 

 

(JY-38 Plus ICP-AES, Inductively coupled plasma atomic emission spectroscopy)

 Ar 

 Ar 

 Ar 

 

(Pyrite-Fe=Pyrite-S/2)  

(degree of pyritization, DOP)  (Raiswell et al., 

1988)  
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OR1-785BC2A OR1-785GC2A OR1-785BC8A 

 OR1-785BC9A OR1-825BC16 OR1-853GT5 

3.1  

 

 3-1  

 0.65~0.89 wt.%

 785BC9A  785BC8A  0.89  0.84 wt.% 

(  3-1a b)

 (  3-1a b)  785BC2A  785GC2A 

 0.65  0.86 wt.%  (  3-1c

d)  825BC16  853GT5 0.86 

 1.53 wt.% (  3-1e f)  825BC16 

 (  3-1e)  853GT5 

 (  3-1e f)  

 0.37  0.60 wt.% 

(  3-1a b c d)

 785BC9A  785BC8A  

0.59 wt.% (  3-1a b) 785BC9A  0.60 wt.%

 (  3-1a) 785BC8A 

 0.57 wt.% 0.55 wt.%

 (0.60 wt.%) (  3-1b)  

785BC2A  785GC2A  0.37  0.49 wt.%
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 ( 3-1c d)

 0.48  0.55 wt.%  (  3-1e f)

 825BC16  0.55 wt.%

 (  3-1e)  

853GT5  0.48 wt.% 

 (  3-1e f)  

 0.27  0.37 wt.% 

(  3-1a b c d)  785BC9A  785BC8A 

 0.28 wt.% (  3-1a b) 785BC9A  

0.29 wt. %  0.25 wt.%

 (0.33 wt.%) (  3-1a) 785BC8A  0.27 

wt.%  0.25 wt.%

 (0.30 wt.%) (  3-1b)  

0.33 wt.%  785BC2A 

 0.28 wt.%  785GC2A  (0.37 wt.%) (  3-1c d)

 (  3-1e f)

 825BC16  0.31 wt.%

 (  3-1e)  853GT5

 1.05 wt.%  (  3-1e f)  

 0.07 0.11 wt.% 

 (  3-1a b

c d)  785BC9A  785BC8A  0.11 

wt.% (  3-1a b)  (  

3-1a, b)  0.09 wt.%

 785BC2A  (0.07 wt.%)  
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85GC2A  (0.10 wt.%) (  3-1c d)  

0.10 wt.% (  3-1e f)  825BC16  0.11 wt.%

 (  3-1e)  853GT5 

 (0.09 wt.%)  (  3-1e f)  
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3-1 ( ) 

  

(A) (B) 

(C) (D) 

(E) (F) 
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3.2  

 3-2 

 FeRH  18.3  29.2 mg/g

FeRC  12.4  27.4 mg/g FeD  4.6  10.3 mg/g (  3-2a

b c d) FeRH  24.1  

30.3 mg/g FeRC  17.0  19.7 mg/g FeD  6.8  10.3 

mg/g (  3-2e f)  

 785BC9A 785BC8A  FeRH 

28.1  29.2 mg/g  FeRC 27.4  26.7 mg/g  FeD 

 10.3 mg/g (  3-2a b) 785BC9A  FeRH 

27.8  28.4 mg/g  FeRC 26.9  27.8 mg/g

 FeD 10.8  9.9 mg/g (  3-2a) 785BC8A 

 FeRH 27.9  31.2 mg/g FeRC

26.0  27.8 mg/g FeD 10.2  10.5 mg/g (  3-2b)

 FeRH  FeRC 

 FeRH  

FeRC 

 

 785BC2A  785GC2A  FeRH 

18.3  27.1 mg/g  FeRC 12.4  25.4 mg/g  FeD 

4.6  8.0 mg/g (  3-2c d)

 785BC2A  FeRH 

 FeRH  FeRC 
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 785GC2A  FeRH  FeRC 

 

 825BC16  853GT5  FeRH 

30.3  24.1 mg/g  FeRC 19.7  17.0 mg/g  FeD 

10.3  6.8 mg/g (  3-2c d)  FeRH  FeRC 

 825BC16  

853GT5  
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3-2 ( ) 

  

(A) (B) 

(C) (D) 

(E) (F) 
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3.3  

 3-3 

 

-  0.20  1.64 mg/g 

 785BC9A  785BC8A - 0.20  

0.26 mg/g (  3-3a b)  785BC2A  785GC2A -

1.64  0.61 mg/g (  3-3c d)

 785BC9A  785BC8A -

785BC9A -

 0.28  0.14 mg/g 785BC8A  0.35  0.12 mg/g

(  3-3a b)  785BC2A -

 785GC2A 

(  3-3c d)  

 825BC16  853GT5 -  

0.40  0.16 mg/g (  3-3e f)

 825BC16 -  0.47 mg/g

-  0.33 mg/g

 (  3-3e)  

853GT5 (  

3-3f)  
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3-3 ( ) 

  

(A) (B) 

(C) (D) 

(E) (F) 



23 
 

  

4.1  

 4 

785BC9A  785BC8A  785BC2A  

785GC2A  785BC9A 785BC8A  785BC2A 

 785BC9A  785BC8A 

 785BC2A  2005 

 785GC2A 4 

 

4.1.1  

 (TOC)  785BC9A 785BC8A 

 TOC  0.60 wt.% 

 (0.61 wt.%) ( , 1996) TOC

 (  3-1 a b)  785BC2A TOC  (0.37 wt.%)

 785BC9A  785BC8A  ( 3-1 

a b) 785GC2A  TOC  (0.49 wt.%)  (  3-1 

d)

(TOCinitial)  785BC9A 785BC8A  785BC2A 

 0.60  0.63 wt.%  (  

3-1a b c)  785BC9A  785BC8A 

 (  3-1a b) 785GC2A   0.58 wt.%  
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 (  3-1 d)

 (  3-3)  (  

3-1)

 (

1996)

 (  3-1)

 

 (Corg/Ntotal)  5.9  6.7 

 6.2  6.6  785GC2A Corg/Ntotal 

 5.9 (  4-1 a b c d)

 

785GC2A  6.7  7.0  785BC2A 

 9.7 Corg/Ntotal 

 6.6  Redfield ratio 

 15  (Redfield, 1963; Kendall, 2001)

4

Corg/Ntotal 

10  ( , 2008)

 785BC2A 
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 785BC2A 

 

785BC2A 

 

 (Corg/Spy) 

 Corg/Spy 2.8 1.5 (Berner and Raiswell, 

1984)  4  Corg/Spy  

4-2  785BC9A  785BC8A 

 785BC2A  785GC2A

 Corg/Spy  785BC2A 

 4 

 (  4-3 a b c d)  

4.1.2  

 4 

785BC9A 785BC8A

 785BC2A  785BC9A  785BC8A 

 785GC2A 

 (  3-2 a b c d)

 FeRH 

 785BC9A  
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785BC8A  785GC2A 

785BC2A  (  3-2 a b c d)

 785BC2A  (  3-3 c 3-2 c)  

FeD FeRH

 100%  FeD  FeD 

 785BC2A 

 FeD FeD

 FeD  FeD (  

4-4 a b c d)  785BC9A 785BC8A  785GC2A  

FeRH FeRC  goethite hematite  magnetite 

 785BC2A  FeRH FeRC 

goethite hematite  magnetite

 (  3-2 a b c d)   

4.1.3  

 DOP 

 DOP 

 

FeRH  FeRC FeD 

 4 

 4-5  FeD  DOP  FeRH  FeRC 

785BC9A  785BC8A 

 DOP  (  4-5)
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 785BC2A  785GC2A  

DOP 

 ( , 1996)

785BC2A  DOP 

 

 4 

 (  3-3

4-5)  4  FeD  DOP 50%

FeD  50% 

 (Raiswell and Canfield, 1998)

7

 DOP 

 ( , 1996)

 DOP 
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4.2  

 2  

825BC16  

853GT5 825BC16 

 853GT5 

 (  3-3 e f)  

4.2.1  

 825BC16  

TOC  (  3-1 e)

 (  3-1 e)  853GT5  TOC 

 (  3-1 f)

 

2  (Corg/Ntotal) 

 (  4-1 

e f)

 6.7  6.9 

 (  4-1 e f)

 

 2  Corg/Spy  4-2 

 825BC16 

 853GT5 

 2 
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 (  4-3 e f)  

4.2.2  

 2 

 853GT5  825BC16 

 825BC16 

(  3-2 e f)  FeRH 

 825BC16 

 (  3-2)  FeD  FeD 

 FeD 

 FeD (  

3-3 4-4)  FeRH FeRC 

 goethite hematite  magnetite

 (  3-2 e f)   

4.2.3  

 2  4-5 

 DOP  825BC16 

 DOP 

 853GT5  DOP 

2 

 FeD  DOP  50%

 2  

 

DOP 
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4.3  

 

 Corg/Ntotal 

 ( , 2009)

 DOP 

 

Corg/Ntotal  Corg/Spy 

 

(  4-6)  
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4-1 ( ) 

  

(A) (B) 

(C) (D) 

(E) (F) 
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4-2 ( ) 

  

(E) (F) 

(D) (C) 

(B) (A) 



34 
 

 

4-3 -  

  

(A) (B) 

(C) (D) 

(E) (F) 



35 
 

 

4-4  FeD  FeRH  

(A) (B) 

(C) (D) 

(E) (F) 



36 
 

 

4-5 ( ) 

  

(A) (B) 

(C) (D) 

(E) (F) 



37 
 

4-6  

  

(C) (D) 

R2=0.9909 R2=0.9908 

R2=0.9849 R2=0.9605 

(A) (B) 
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1. 

 

2. 

 

3. 

Corg/Ntotal 

Corg/Spy 
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 (1994) 

87  

 (1996) 

69  

 (1997) 

55  

 (1997) 

160  

 (2000) 

72  

 (2002) 

64  

 (2006) 

60  

 (2008) 

70  

 (2009)         

76   
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OR1-785BC9A  

Station ID:  OR1-785BC9A Longitude(°E):  120.2077 

Water depth (m):  410 Latitude(°N):  22.3563 

 

Depth 

(cm) 

Spy 

(mg/g) 

Spy (mg/g) 

STD 

FeRH 

(mg/g) 

FeRH (mg/g) 

STD 

FeRC 

(mg/g) 

FeRD (mg/g) 

STD 

FeD 

(mg/g) 

FeD (mg/g) 

STD 

FeD/FeRH 

(wt%) 

Fepy 

(mg/g) 

Pyrite 

(mg/g) 

Fepy+FeRH 

(mg/g) 

1 0.34 0.02 25.92 0.57 25.90 0.16 9.90 0.01 38.19 0.30 0.64 26.22 

5 0.22 0.00 27.53 0.93 26.61 1.99 11.07 0.10 40.21 0.19 0.41 27.72 

7 0.26 0.01 26.89 0.25 26.25 1.17 10.21 0.08 37.97 0.23 0.49 27.12 

9 0.31 0.03 30.86 0.41 28.82 0.67 12.19 0.10 39.50 0.27 0.58 31.13 

1-9 0.28 0.05 27.80 2.14 26.90 1.32 10.84 1.03 38.97 0.25 ± 0.03 0.53 ± 0.10 28.1 ± 2.1 

15 0.13 0.01 27.47 1.39 28.32 2.34 10.04 0.31 36.55 0.11 0.24 27.58 

17 0.08 0.00 26.62 4.21 28.04 0.58 10.32 0.04 38.77 0.07 0.15 26.69 

25 0.14 0.01 26.66 0.80 27.14 0.67 9.69 0.31 36.35 0.12 0.26 26.78 

33 0.19 0.00 28.77 0.06 27.16 0.23 9.81 0.01 34.10 0.17 0.36 28.94 

36 0.15 0.00 31.13 2.89 27.83 0.35 9.62 0.02 30.90 0.13 0.28 31.26 

39 0.17 0.01 29.52 0.28 28.05 0.03 9.89 0.18 33.50 0.15 0.32 29.67 

15-39 0.14 0.04 28.36 1.78 27.76 0.50 9.90 0.26 35.03 0.12 ± 0.03 0.27 ± 0.07 28.5 ± 1.8 

* STD=standard deviation 
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Depth 

(cm) 
DOP_FeRH DOP_FeRC DOP_FeD 

TN 

(wt.%) 

TN (wt.%) 

STD 

TC 

(wt.%) 

TC (wt.%) 

STD 

TOC 

(wt.%) 

TOC (wt.%) 

STD 

TIC 

(wt.%) 

1 0.011 0.011 0.029 0.10 0.00 0.82 0.00 0.55 0.00 0.27 

5 0.007 0.007 0.017 0.11 0.00 0.80 0.00 0.58 0.00 0.22 

7 0.008 0.009 0.022 0.10 0.00 0.83 0.00 0.57 0.01 0.26 

9 0.009 0.009 0.022 0.11 0.01 0.89 0.00 0.66 0.00 0.23 

1-9 0.009 ± 0.002 0.009 ± 0.002 0.022 ± 0.005 0.11 0.01 0.84 0.04 0.59 0.05 0.25 

15 0.004 0.004 0.011 0.10 0.01 0.90 0.01 0.57 0.00 0.33 

17 0.003 0.002 0.007 0.11 0.00 0.95 0.04 0.62 0.01 0.33 

25 0.005 0.004 0.012 0.10 0.01 0.96 0.00 0.63 0.01 0.33 

33 0.006 0.006 0.017 0.11 0.00 0.91 0.00 0.59 0.00 0.32 

36 0.004 0.005 0.013 0.11 0.00 0.94 0.00 0.61 0.00 0.33 

39 0.005 0.005 0.015 0.10 0.00 0.90 0.00 0.58 0.00 0.32 

15-39 0.004 ± 0.001 0.005 ± 0.001 0.013 ± 0.003 0.11 0.01 0.93 0.03 0.60 0.02 0.33 ± 0.01 
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Depth 

(cm) 

OCpy* 

(mg/g) 

TOCinitial
#
 

(mg/g) 

Corg/Ntotal 

(mol/mol) 

Corg-initial/Ntotal 

(mol/mol) 

Corg/Spy 

(wt.%/wt.%) 

1 0.51 6.01 6.4 7.0 16.2 

5 0.33 6.13 6.2 6.5 26.4 

7 0.39 6.09 6.7 7.1 21.9 

9 0.47 7.07 7.0 7.5 21.3 

1-9 0.42 ± 0.08 6.32 ± 0.50 6.6 ± 0.4 7.0 ± 0.4 21.4 ± 4.2 

15 0.20 5.90 6.7 6.9 43.8 

17 0.12 6.32 6.6 6.7 77.5 

25 0.21 6.51 7.4 7.6 45.0 

33 0.29 6.19 6.3 6.6 31.1 

36 0.23 6.33 6.5 6.7 40.7 

39 0.26 6.06 6.8 7.1 34.1 

15-39 0.22 ± 0.06 6.22 ± 0.22 6.7 ± 0.4 6.9 ± 0.4 45.4 ± 16.7 

* Organic carbon consumption by pyrite formation. 

#
 TOCinitial = OCpy + TOC 
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OR1-785BC8A  

Station ID:  OR1-785BC8A Longitude(°E):  120.272 

Water depth(m):  507 Latitude(°N):  22.3123 

 

Depth 

(cm) 

Spy 

(mg/g) 

Spy (mg/g) 

STD 

FeRH 

(mg/g) 

FeRH (mg/g) 

STD 

FeRC 

(mg/g) 

FeRD (mg/g) 

STD 

FeD 

(mg/g) 

FeD (mg/g) 

STD 

FeD/FeRH 

(wt%) 

Fepy 

(mg/g) 

Pyrite 

(mg/g) 

Fepy+FeRH 

(mg/g) 

1 0.32 0.00 29.03 1.00 26.66 1.26 11.10 0.21 38.24 0.28 0.60 29.31 

7 0.37 0.02 26.91 0.07 25.44 0.16 10.03 0.11 37.27 0.32 0.69 27.23 

9 0.35 0.00 25.63 1.82 25.04 0.05 9.21 0.07 35.93 0.31 0.66 25.94 

10 0.29 0.00 31.88 0.09 28.71 0.19 11.84 0.16 37.14 0.25 0.54 32.13 

15 0.45 0.00 30.24 0.48 27.24 0.07 11.11 0.33 36.74 0.39 0.84 30.63 

19 0.32 0.01 23.89 0.89 23.16 0.97 8.02 0.02 33.57 0.28 0.60 24.17 

1-19 0.35 0.06 27.93 2.99 26.04 1.93 10.22 1.42 36.48 0.31 ± 0.05 0.66 ± 0.11 28.2 ± 3.0 

28 0.14 0.01 30.62 1.29 28.01 0.60 10.90 0.12 35.60 0.12 0.26 30.74 

39 0.10 0.01 31.50 0.05 27.91 0.22 10.76 0.06 34.16 0.09 0.19 31.59 

43 0.09 0.01 31.28 0.13 27.75 0.80 10.34 0.06 33.06 0.08 0.17 31.36 

47 0.15 0.00 31.43 0.80 27.50 0.73 9.92 0.12 31.56 0.13 0.28 31.56 

28-47 0.12 0.03 31.21 0.40 27.79 0.22 10.48 0.44 33.59 0.10 ± 0.03 0.22 ± 0.06 31.3 ± 0.4 
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Depth 

(cm) 
DOP_FeRH DOP_FeRC DOP_FeD 

TN 

(wt.%) 

TN (wt.%) 

STD 

TC 

(wt.%) 

TC (wt.%) 

STD 

TOC 

(wt.%) 

TOC (wt.%) 

STD 

TIC 

(wt.%) 

1 0.010 0.010 0.025 0.11 0.01 0.78 0.01 0.59 0.01 0.19 

7 0.012 0.013 0.031 0.10 0.00 0.75 0.00 0.49 0.00 0.26 

9 0.012 0.012 0.032 0.10 0.00 0.78 0.01 0.51 0.01 0.27 

10 0.008 0.009 0.021 0.11 0.01 0.79 0.01 0.60 0.00 0.19 

15 0.013 0.014 0.034 0.11 0.00 0.84 0.00 0.60 0.01 0.24 

19 0.012 0.012 0.034 0.09 0.00 0.82 0.01 0.50 0.01 0.32 

1-19 0.011 ± 0.002 0.012 ± 0.002 0.029 ± 0.005 0.10 0.01 0.79 0.03 0.55 0.05 0.25 

28 0.004 0.004 0.011 0.11 0.01 0.91 0.01 0.61 0.01 0.30 

39 0.003 0.003 0.008 0.11 0.00 0.90 0.01 0.60 0.00 0.30 

43 0.003 0.003 0.008 0.11 0.00 0.89 0.00 0.58 0.01 0.31 

47 0.004 0.005 0.013 0.10 0.00 0.90 0.01 0.61 0.00 0.29 

28-47 0.003 ±0.001 0.004 ± 0.001 0.010 ± 0.003 0.11 0.01 0.90 0.01 0.60 0.01 0.30 ± 0.01 
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Depth  

(cm) 

OCpy* 

(mg/g) 

TOCinitial
#
 

(mg/g) 

Corg/Ntotal 

(mol/mol) 

Corg-initial/Ntotal 

(mol/mol) 

Corg/Spy 

(wt.%/wt.%) 

1 0.48  6.38  6.3  6.8  18.4  

7 0.56  5.46  5.7  6.4  13.2  

9 0.53  5.63  6.0  6.6  14.6  

10 0.44  6.44  6.4  6.8  20.7  

15 0.68  6.68  6.4  7.1  13.3  

19 0.48  5.48  6.5  7.1  15.6  

1-19 0.53 ± 0.8 6.01 ± 0.55 6.2 ± 0.3 6.8 ± 0.3 16.0 ± 3.0 

28 0.21  6.31  6.5  6.7  43.6  

39 0.15  6.15  6.4  6.5  60.0  

43 0.14  5.94  6.2  6.3  64.4  

47 0.23  6.33  7.1  7.4  40.7  

28-39 0.18 ± 0.04 6.18 ± 0.18 6.5 ± 0.4 6.7 ± 0.5 52.2 ± 11.8 

* Organic carbon consumption by pyrite formation. 

#
 TOCinitial = OCpy + TOC 
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OR1-785BC2A  

Station ID:  OR1-785BC2A Longitude(°E):  120.1917 

Water depth(m):  2040 Latitude(°N):  21.9025 

 

Depth 

(cm) 

Spy 

(mg/g) 

Spy (mg/g) 

STD 

FeRH 

(mg/g) 

FeRH (mg/g) 

STD 

FeRC 

(mg/g) 

FeRD (mg/g) 

STD 

FeD 

(mg/g) 

FeD (mg/g) 

STD 

FeD/FeRH 

(wt%) 

Fepy 

(mg/g) 

Pyrite 

(mg/g) 

Fepy+FeRH 

(mg/g) 

1 2.15 0.08 15.09 1.38 13.08 0.47 4.75 0.02 31.48 1.87 4.02 16.96 

6 2.35 0.16 18.56 0.65 12.60 0.59 4.66 0.20 25.11 2.05 4.40 20.61 

11 2.05 0.08 18.56 0.97 12.47 0.16 5.15 0.22 27.75 1.79 3.84 20.35 

14 1.22 0.03 19.24 1.50 12.37 0.04 5.80 0.00 30.15 1.06 2.28 20.30 

16 0.92 0.12 18.77 0.78 11.86 0.04 6.37 0.47 33.94 0.80 1.72 19.57 

20 2.08 0.17 22.12 0.16 13.69 0.01 4.62 0.33 20.89 1.81 3.89 23.93 

24 1.49 0.01 16.57 1.02 11.08 0.07 3.54 0.10 21.36 1.30 2.79 17.87 

28 1.44 0.07 18.24 0.07 12.29 0.15 3.88 0.03 21.27 1.26 2.70 19.50 

32 1.44 0.07 18.52 0.03 12.20 0.38 3.77 0.14 20.36 1.26 2.70 19.78 

33 1.30 0.03 17.31 0.39 12.15 0.08 3.77 0.14 21.78 1.13 2.43 18.44 

1-33 1.64 0.48 18.30 1.83 12.38 0.69 4.631 0.94 25.41 1.43 ± 0.41 3.08 ± 0.89 19.7 ± 1.9 
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Depth 

(cm) 
DOP_FeRH DOP_FeRC DOP_FeD 

TN 

(wt.%) 

TN (wt.%) 

STD 

TC 

(wt.%) 

TC (wt.%) 

STD 

TOC 

(wt.%) 

TOC (wt.%) 

STD 

TIC 

(wt.%) 

1 0.110 0.125 0.283 0.07 0.00 0.70 0.02 0.53 0.14 0.17 

6 0.099 0.140 0.305 0.07 0.00 0.67 0.02 0.37 0.01 0.30 

11 0.088 0.125 0.258 0.06 0.00 0.65 0.05 0.35 0.00 0.30 

14 0.052 0.079 0.155 0.06 0.00 0.69 0.04 0.30 0.00 0.39 

16 0.041 0.063 0.112 0.06 0.00 0.62 0.00    

20 0.076 0.117 0.282 0.08 0.00 0.69 0.00 0.43 0.01 0.26 

24 0.073 0.105 0.268 0.06 0.00 0.57 0.01 0.30 0.00 0.27 

28 0.064 0.093 0.244 0.07 0.00 0.65 0.01 0.34 0.00 0.31 

32 0.063 0.093 0.250 0.07 0.00 0.62 0.00 0.34 0.01 0.28 

33 0.061 0.085 0.231 0.07 0.00 0.61 0.02 0.33 0.01 0.28 

1-33 0.073 ± 0.021 0.103 ± 0.024 0.239 ± 0.060 0.07 0.01 0.65 0.04 0.37 0.07 0.28 ± 0.06 
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Depth 

(cm) 

OCpy* 

(mg/g) 

TOCinitial
#
 

(mg/g) 

Corg/Ntotal 

(mol/mol) 

Corg-initial/Ntotal 

(mol/mol) 

Corg/Spy 

(wt.%/wt.%) 

1 3.23 8.53 8.8 14.2 2.5 

6 3.53 7.23 6.2 12.0 1.6 

11 3.08 6.58 6.8 12.8 1.7 

14 1.83 4.83 5.8 9.4 2.5 

16 1.38   0.0 0.0 

20 3.12 7.42 6.3 10.8 2.1 

24 2.24 5.24 5.8 10.2 2.0 

28 2.16 5.56 5.7 9.3 2.4 

32 2.16 5.56 5.7 9.3 2.4 

33 1.95 5.25 5.5 8.8 2.5 

1-33 2.47 ± 0.71 6.24 ± 1.25 6.29 ± 1.03 9.7 ± 3.8 1.95 ± 0.76 

* Organic carbon consumption by pyrite formation. 

#
 TOCinitial = OCpy + TOC 

 

  



50 
 

OR1-785GC2A  

Station ID:  OR1-785GC2A Longitude(°E):  120.1917 

Water depth(m):  2040 Latitude(°N):  21.9025 

 

Depth 

(cm) 

Spy 

(mg/g) 

Spy (mg/g) 

STD 

FeRH 

(mg/g) 

FeRC  

(mg/g) 

FeD 

(mg/g) 

FeRH (mg/g) 

STD 

FeRC(mg/g) 

STD 

FeD (mg/g) 

STD 

FeD/FeRH 

(wt%) 

Fepy 

(mg/g) 

Pyrite 

(mg/g) 

Fepy+FeRH 

(mg/g) 

1 0.68 0.02 26.62 25.72 8.58 0.17 1.22 0.19 32.23 0.59 1.27 27.21 

22 0.74 0.03 26.94 25.83 8.37 0.11 0.52 0.04 31.07 0.65 1.39 27.59 

47 0.64 0.00 27.49 25.80 8.42 0.68 0.03 0.10 30.63 0.56 1.20 28.05 

60 0.86 0.02 24.73 24.70 6.89 0.17 0.83 0.18 27.86 0.75 1.61 25.48 

96 0.71 0.01 23.26 23.24 6.01 1.40 0.11 0.07 25.84 0.62 1.33 23.88 

102 0.66 0.02 26.68 24.82 7.29 0.27 0.52 0.14 27.32 0.58 1.24 27.26 

137 0.31 0.02 27.74 24.62 8.32 0.43 0.29 0.20 29.99 0.27 0.58 28.01 

158 0.35 0.00 29.26 26.72 8.14 0.43 1.07 0.01 27.82 0.31 0.66 29.57 

178 0.47 0.03 31.52 27.15 10.01 0.15 0.03 0.01 31.76 0.41 0.88 31.93 

190 0.64 0.01 26.81 24.99 7.67 0.17 0.38 0.02 28.61 0.56 1.20 27.37 

1-190 0.61 0.18 27.11 25.36 7.97 2.25 1.13 1.09 29.31 0.53 ± 0.15 1.13 ± 0.33 27.6 ± 2.2 
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Depth 

(cm) 
DOP_FeRH DOP_FeRC DOP_FeD 

TN 

(wt.%) 

TN (wt.%) 

STD 

TC 

(wt.%) 

TC (wt.%) 

STD 

TOC 

(wt.%) 

TOC (wt.%) 

STD 

TIC 

(wt.%) 

1 0.022 0.023 0.065 0.11 0.00 0.95 0.00 0.56 0.00 0.39 

22 0.023 0.024 0.072 0.10 0.00 0.88 0.00 0.49 0.00 0.39 

47 0.020 0.021 0.062 0.10 0.00 0.87 0.01 0.51 0.00 0.36 

60 0.029 0.029 0.098 0.09 0.00 0.82 0.00 0.42 0.00 0.40 

96 0.026 0.026 0.093 0.09 0.00 0.82 0.00 0.44 0.01 0.38 

102 0.021 0.023 0.073 0.09 0.00 0.83 0.01 0.44 0.00 0.39 

137 0.010 0.011 0.031 0.10 0.00 0.83 0.00 0.46 0.01 0.37 

158 0.010 0.011 0.036 0.10 0.00 0.94 0.01 0.53 0.01 0.41 

178 0.013 0.015 0.039 0.10 0.00 0.84 0.00 0.50 0.00 0.34 

190 0.020 0.022 0.068 0.09 0.00 0.78 0.00 0.52 0.02 0.26 

1-190 0.019 ± 0.007 0.020 ± 0.006 0.064 ± 0.023 0.10 0.01 0.86 0.05 0.49 0.05 0.37 ± 0.01 
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Depth  

(cm) 

OCpy* 

(mg/g) 

TOCinitial
#
 

(mg/g) 

Corg/Ntotal 

(mol/mol) 

Corg-initial/Ntotal 

(mol/mol) 

Corg/Spy 

(wt.%/wt.%) 

1 1.02  6.62  5.9  7.0  8.2  

22 1.11  6.01  5.7  7.0  6.6  

47 0.96  6.06  6.0  7.1  8.0  

60 1.29  5.49  5.4  7.1  4.9  

96 1.07  5.47  5.7  7.1  6.2  

102 0.99  5.39  5.7  7.0  6.7  

137 0.47  5.07  5.4  5.9  14.8  

158 0.53  5.83  6.2  6.8  15.1  

178 0.71  5.71  5.8  6.7  10.6  

190 0.96  6.16  6.7  8.0  8.1  

1-190 0.91 ± 0.26 5.78 ± 0.45 5.9 ± 0.39 7.0 ± 0.5 8.9 ± 3.5 

* Organic carbon consumption by pyrite formation. 

#
 TOCinitial = OCpy + TOC 
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OR1-825BC16  

Station ID:  OR1-825BC16 Longitude(°E):  120.5102 

Water depth(m):  128 Latitude(°N):  22.2497 

 

Depth 

(cm) 

Spy 

(mg/g) 

Spy (mg/g) 

STD 

FeRH 

(mg/g) 

FeRH (mg/g) 

STD 

FeRC 

(mg/g) 

FeRD (mg/g) 

STD 

FeD 

(mg/g) 

FeD (mg/g) 

STD 

FeD/FeRH 

(wt%) 

Fepy 

(mg/g) 

Pyrite 

(mg/g) 

Fepy+FeRH 

(mg/g) 

1 0.39 0.01 29.64 0.75 19.43 0.74 9.90 0.06 33.40 0.34 0.73 29.98 

6 0.54 0.02 31.31 0.80 20.81 0.92 10.30 0.34 32.90 0.47 1.01 31.78 

9 0.55 0.00 31.37 0.22 20.82 0.13 10.58 0.20 33.73 0.48 1.03 31.85 

13 0.44 0.01 30.15 0.81 19.90 1.08 9.84 0.06 32.64 0.38 0.82 30.53 

17 0.43 0.01 28.26 0.19 19.09 0.37 9.21 0.06 32.59 0.37 0.80 28.63 

1-17 0.47 0.07 30.15 1.29 20.01 0.79 9.97 0.52 33.05 0.41 ± 0.06 0.88 ± 0.13 30.6 ± 1.3 

21 0.26 0.00 30.07 0.18 18.85 1.33 10.57 0.11 35.15 0.23 0.49 30.30 

24 0.43 0.00 28.76 0.77 18.45 0.15 10.74 0.01 37.34 0.37 0.80 29.13 

29 0.47 0.01 32.00 0.06 19.72 0.84 11.56 0.14 36.13 0.41 0.88 32.41 

34 0.20 0.00 30.79 0.07 19.98 0.32 9.90 0.11 32.15 0.17 0.37 30.96 

37 0.28 0.00 31.01 0.09 20.14 0.13 10.26 0.02 33.09 0.24 0.52 31.25 

21-37 0.33 0.12 30.53 1.20 19.43 0.74 10.61 0.62 34.77 0.29 ± 0.10 0.61 ± 0.22 30.8 ± 1.2 
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Depth 

(cm) 
DOP_FeRH DOP_FeRC DOP_FeD 

TN 

(wt.%) 

TN (wt.%) 

STD 

TC 

(wt.%) 

TC (wt.%) 

STD 

TOC 

(wt.%) 

TOC (wt.%) 

STD 

TIC 

(wt.%) 

1 0.011 0.017 0.033 0.11 0.00 0.92 0.04 0.55 0.00 0.37 

6 0.015 0.022 0.044 0.11 0.00 0.87 0.00 0.57 0.01 0.30 

9 0.015 0.023 0.043 0.12 0.00 0.88 0.02 0.60 0.00 0.28 

13 0.013 0.019 0.038 0.10 0.00 0.82 0.06 0.52 0.01 0.30 

17 0.013 0.019 0.039 0.10 0.00 0.75 0.00 0.50 0.01 0.25 

1-17 0.013 ± 0.002 0.020 ± 0.002 0.039 ± 0.004 0.11 0.01 0.85 0.07 0.55 0.04 0.30 ± 0.04 

21 0.007 0.012 0.021 0.11 0.00 0.85 0.00 0.60 0.00 0.25 

24 0.013 0.020 0.034 0.10 0.01 0.74 0.00 0.52 0.00 0.22 

29 0.013 0.020 0.034 0.12 0.00 0.97 0.00 0.68 0.03 0.29 

34 0.006 0.009 0.017 0.10 0.00 0.89 0.01 0.50 0.00 0.39 

37 0.008 0.012 0.023 0.10 0.00 0.90 0.00 0.50 0.01 0.40 

21-37 0.009 ± 0.003 0.015 ± 0.005 0.026 ± 0.008 0.11 0.01 0.87 0.08 0.56 0.08 0.31 ± 0.08 
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Depth  

(cm) 

OCpy* 

(mg/g) 

TOCinitial
#
 

(mg/g) 

Corg/Ntotal 

(mol/mol) 

Corg-initial/Ntotal 

(mol/mol) 

Corg/Spy 

(wt.%/wt.%) 

1 0.59  6.09  5.8  6.5  14.1  

6 0.81  6.51  6.0  6.9  10.6  

9 0.83  6.83  5.8  6.6  10.9  

13 0.66  5.86  6.1  6.8  11.8  

17 0.65  5.65  5.8  6.6  11.6  

1-17 0.71 ± 0.11 6.19 ± 0.48 5.9 ± 0.1 6.7 ± 0.2 11.8 ± 1.4 

21 0.39  6.39  6.4  6.8  23.1  

24 0.65  5.85  6.1  6.8  12.1  

29 0.71  7.51  6.6  7.3  14.5  

34 0.30  5.30  5.8  6.2  25.0  

37 0.42  5.42  5.8  6.3  17.9  

21-37 0.49 ± 0.17 6.09 ± 0.90 6.1 ± 0.3 6.7 ± 0.4 18.5 ± 5.5 

* Organic carbon consumption by pyrite formation. 

#
 TOCinitial = OCpy + TOC 
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OR1-853GT5  

Station ID:  OR1-853GT5 Longitude(°E):  120.4887 

Water depth(m):  886 Latitude(°N):  21.85 

 

Depth 

(cm) 

Spy 

(mg/g) 

Spy (mg/g) 

STD 

FeRH 

(mg/g) 

FeRH (mg/g) 

STD 

FeRC 

(mg/g) 

FeRD (mg/g) 

STD 

FeD 

(mg/g) 

FeD (mg/g) 

STD 

FeD/FeRH 

(wt%) 

Fepy 

(mg/g) 

Pyrite 

(mg/g) 

Fepy+FeRH 

(mg/g) 

1 0.19 0.00 23.87 0.38 17.30 0.49 6.90 0.14 28.91 0.17 0.36 24.04 

12 0.14 0.00 23.73 0.04 17.14 0.30 6.82 0.03 28.74 0.12 0.26 23.85 

34 0.14 0.00 31.75 0.23 19.10 0.03 10.34 0.08 32.57 0.12 0.26 31.87 

56 0.17 0.01 23.15 0.24 16.91 0.61 6.37 0.03 27.52 0.15 0.32 23.30 

78 0.14 0.00 21.64 0.06 16.06 0.39 5.67 0.12 26.20 0.12 0.26 21.76 

100 0.16 0.01 23.47 0.30 17.25 0.16 6.34 0.01 27.01 0.14 0.30 23.61 

122 0.13 0.00 25.14 0.32 17.54 0.31 6.73 0.03 26.77 0.11 0.24 25.25 

144 0.15 0.00 21.22 0.32 15.33 0.23 5.51 0.10 25.97 0.13 0.28 21.35 

166 0.15 0.00 22.82 0.03 15.92 0.08 6.37 0.21 27.91 0.13 0.28 22.95 

178 0.18 0.01 24.62 1.01 17.71 0.25 6.87 0.15 27.90 0.16 0.34 24.78 

1-178 0.16 0.02 24.14 2.93 17.03 1.07 6.79 1.34 27.95 0.14 ± 0.02 0.29 ± 0.04 24.3 ± 2.9 
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Depth 

(cm) 
DOP_FeRH DOP_FeRC DOP_FeD 

TN 

(wt.%) 

TN (wt.%) 

STD 

TC 

(wt.%) 

TC (wt.%) 

STD 

TOC 

(wt.%) 

TOC (wt.%) 

STD 

TIC 

(wt.%) 

1 0.007 0.009 0.023 0.08 0.00 1.52 0.08 0.47 0.01 1.05 

12 0.005 0.007 0.018 0.09 0.00 1.42 0.03 0.52 0.00 0.90 

34 0.004 0.006 0.012 0.11 0.00 1.06 0.01 0.56 0.00 0.50 

56 0.006 0.009 0.023 0.09 0.00 1.62 0.03 0.51 0.00 1.11 

78 0.006 0.008 0.021 0.07 0.00 1.49 0.08 0.41 0.00 1.08 

100 0.006 0.008 0.022 0.09 0.01 1.53 0.04 0.46 0.00 1.07 

122 0.004 0.006 0.017 0.09 0.00 1.43 0.03 0.50 0.00 0.93 

144 0.006 0.008 0.023 0.07 0.00 1.73 0.02 0.42 0.00 1.31 

166 0.006 0.008 0.020 0.08 0.00 1.85 0.01 0.46 0.00 1.39 

178 0.006 0.009 0.022 0.09 0.00 1.62 0.01 0.51 0.00 1.11 

1-178 0.006 ± 0.001 0.008 ± 0.001 0.020 ± 0.004 0.09 0.01 1.53 0.21 0.48 0.05 1.05 ± 0.24 
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Depth  

(cm) 

OCpy* 

(mg/g) 

TOCinitial
#
 

(mg/g) 

Corg/Ntotal 

(mol/mol) 

Corg-initial/Ntotal 

(mol/mol) 

Corg/Spy 

(wt.%/wt.%) 

1 0.29  4.99  6.9  7.3  24.7  

12 0.21  5.41  6.7  7.0  37.1  

34 0.21  5.81  5.9  6.2  40.0  

56 0.26  5.36  6.6  6.9  30.0  

78 0.21  4.31  6.8  7.2  29.3  

100 0.24  4.84  6.0  6.3  28.8  

122 0.20  5.20  6.5  6.7  38.5  

144 0.23  4.43  7.0  7.4  28.0  

166 0.23  4.83  6.7  7.0  30.7  

178 0.27  5.37  6.6  7.0  28.3  

1-178 0.23 ± 0.03 5.05 ± 0.47 6.6 ± 0.4 6.9 ± 0.4 31.5 ± 5.1 

* Organic carbon consumption by pyrite formation. 

#
 TOCinitial = OCpy + TOC 
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