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Table 13-l. Redox  values of limnologic interest: <r&ages  at which important reductions and oxida-

tions occur and associated oxygen concentrations

---._.--- .

tl
E:‘: lhssolw?d  0.

rilYliJX  cou~,ll5 ;W,ilSJ ,nlp/llkr)

NO,- lo NO, 0.45 to 0.40 4.3
NO; to NH1 0.40 t o 0.35 0.4
Fe.~’  to Fe” 0.30 lo 0.20 a.1
so,--  t o s 0.10 10 o.oF, 0.0

Data from Mortimer 1941-1942.
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Fig. 13-1. Schematic presentatior; of evtnts due to anoxic and intense reducing conditions in the

hypolimnion of a dimictic,  eutrophic lake. Lowest tilock  shows the progress of two criticai  isovoits

throughout the year within the sediment and the overlying hypoiimnetic water; 0.2 volt line represents

the redox  potential at which ferric iron is reduced to ferrous iron; 0.06  v&i  lice  :cpre:p:iis  thr redox

potential  at Hhich  rcifate is reduced to sulfide. Top block shows tke  appearance of Fe L ‘- m the

water bcneaath  winter ioe and subsequent precipitation of F:ef  ‘St  fhe vernal overturn, the ap~rance

of Fe+ + during the summer stagnation, the precipitation ol’ some iron as FeS  when the redox

potential falls to 0.W  volt, and the precipitation of Fe’  + + at the fall overturn Middle block
-

shows the appearance and disappearance of the gases Oz. CO?, and H2 S in hypolimnetic waters.
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4Fe(HC03)2  + 2H20  + 02 ---s  4Fe(OH)3  + 8C02

Fe Q)fM:ROU~U  alkali  LLA:R~lqZ oxklised  &l?~LL&Jrab~I.h%~  redu&rg  UR:  oxidLing  Iron b@XJ&&

, ?iorlwdn  chemosymhetic  bacteria I$% Thiobacillos,  Ferrobacillus  Ll.&U electron 8lfl Fe+ ’
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I IUfll>LftIJ  algal primary production l@tJflYaL%gl  chelator

qnrcinum::di7~~4~auos Fe i;o~~~~~uuu~a91E~~~~~n,,a

:: dd
UlYlU  O2  Fe+++ fhhtdPd"erw  swaxiiahbhaiwtfa  h-h9bi?mniwiyu

thuna:~ra~~'lu~~  sipring  Fe+ ' thQ.Jll?D$  sediments Y&iU6 profundal  zone I?‘erwEl femc

hydroxide, ferric phosphate, ferric silicate, ferric carbonate aPanlaL%l summer stagnation 7&%%

Lfiu C02,  O2  R@R9,  pH il, redox  voltage R@?tJ 0.3, 0.2 Llama  Fe+  + + L&JUt~Pa  Fe+ +

(fig. 13-I) LWltZk?klnl9 reduce Fe ~UWl~%~lU,  oxidized MlfJ!~ Bt&tl~6il4  7 L&t4 Fe+ + ,

P LLRt Si U*t?l!U&  hypolimnion NH3 pflMa”l&  redox  potential 89 b~XJ?lla reduction
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~“~VIGKWIII  yY%odnly~~ii5U?P%EI~nnYyllDPnscil  ammonium molybdate<iJ  inorganic
Y

phosphate (orthophosphate) WAVOJd~i%l% molybdophosphoric  acid ?~L¶h%L~%~~l

a;%  LdQqfl  reduced Stannous  chloride La% reducing agent ~~~~~~~~~~~~~~~~~~~~~~  molyb-

denum +i?L?%  LdQ orthophosphate cCRltl62~U~Odl~  Organic phosphate (met&I??0  polyphos-

phate) ~&lii?ll5lh  orthophosphate ulnaludi?n'Y~77rauij~rffJ,  rl3&1L8%9?2dXl  9lfl molyb-
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I$‘ total phosphate :lJlSkdUtd&lUt%4  inorganic phosphate



NH3 t  O2  -----+  N O ;  -----+  NO;
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% concentration of N2
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NON (nitrate)

L%L~~]wRJ  inorganic WJ~U~~M~VIRRR&L~~@LU  oligotrophic lake LLRt&?f&~

1I.L  Eutrophic lake 191 summer stagnation 9..-b.iVW NO3  h&JU  LdQ  O2  RflRJ  ihU7'U  N03-

n”%RR,u’RklR~~7i?u  \&A hypolimnion LdR NO3  MlUhhU~lT%  02 lfl  denitrifying bacteria

‘1d reduce u”ut%L  NO:;,  N20,  LLR:: N2
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Fig. 13-4. The relationship berween  soluble silica (dark alca) and the waving and waning of diatom

populations (cell numbers shown by thin line). The greater SO2 concentration shown here is

about 2.5 mg per liter. (Modified from Lund 1964.)
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Cobnit  dhliww3Gn 5hihi0;ir%l  ihpil2iY  enzyme iiJxwiu0ub.ii0J~a  8X.4

gnwulu%i3u  B12 aJt~u~3lu~0Jniai7n~QJ  blue green algae LLI: din0 flagellates
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ldinrra*riivu2n  anionC]-, SC4,  co<  0duii-i kd co3  Ghinnii  ion “aI4 7

' (HCOa>SO,> CI =74>16>10)
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