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Web Appendix 1: Numerical description of reaction—
transport model

Assuming that eddy diffusion is the dominant mode of
transport, the profile of Fe(Il) can be described at steady
state by (Taillefert and Gaillard 2002):

1 d ( 4k, dIFeD)

A—zg dz ) + RFC(Z) =0 (Al)

where A. is the lateral surface area (m?2) at each depth z (m),
K, is the vertical eddy diffusion coefficient, [Fe(II)] is the
concentration (mol L—1!) of dissolved Fe(Il), and Rg. (z)
(mol L—1 yr—1) is the rate at which Fe(II) is released to the
water by Fe reduction. As the Fe(II) concentration in the
epilimnion is close to zero (owing to rapid oxidation
kinetics) and the Fe(Il) concentration in the deep water is
constant, the boundary conditions for Eq. Al are

where z = 0 corresponds to the pycnocline (100-m depth)
and z = L corresponds to the deep water (590 m). The rate
Rg(2) 1s likely proportional to both the particulate Fe(III)
(hydr)oxides and the reductant (organic carbon) concen-
trations. In turn, the rate of their consumption is largely
proportional to Rp.(z). Therefore, the decrease in Rg.(z)
with depth is typically exponential (e.g., Katsev et al.
2006a):

Rpe (z) = Rre(0)e. (A3)

Assuming, for simplicity, that K, does not vary significantly
below the pycnocline and neglecting the gradient in A.
because of the steep morphology of Lake Matano, we
obtain the following solution to Eqs. A1-A3:

RFe(O)

d[Fe(II)]

[Fe(IT)] (z=0) =0; =

Table Al1.1. Representative physical data.

z=L

[Fe(ID)](z) =

K,

[ — exp(—oz) —oazexp(—al)]. (A4)

Temperature (°C)

Conductivity (uS)

Density (kg m—3)

Depth (m) 2004 2005 2004 2005 2004 2005
0 27.8 28.4 193 191 996.5 996.3
20 27.7 28.4 192 191 996.5 996.3
40 27.6 28.4 192 192 996.5 996.3
60 27.6 27.8 192 193 996.5 996.5
80 27.6 27.6 192 194 996.5 996.5
100 27.4 27.4 205 201 996.6 996.6
120 26.8 26.8 229 229 996.7 996.8
140 26.5 26.4 254 254 996.9 996.9
160 26.2 26.1 278 277 997.0 997.0
180 25.9 25.9 294 290 997.0 997.0
200 25.8 25.8 303 302 997.1 997.1
250 25.6 25.6 314 311 997.1 997.1
300 25.6 25.6 318 317 997.1 997.1
350 25.6 25.6 320 318 997.1 997.1
400 25.6 25.6 321 319 997.1 997.1
450 25.6 25.6 321 319 997.1 997.1
500 25.6 25.6 321 319 997.1 997.1
550 25.6 25.6 321 319 997.1 997.1
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