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A bstrac t D istr ib u tion patter ns of pH  and  concentr ations of
chemical components w er e stu d ied  in M iz or ogaik e, a pond
w ith a fl oating-mat b og, w hich is natu r ally acid ifi ed  b y the
S p h ag nu m commu nity. C onsid er ing the d istr ib u tion of pH ,
sampling sites w er e selected  on the fl oating mat (tw o sites),
b eneath the fl oating mat (one site), in the open w ater
ar ou nd  the fl oating mat (tw o sites), and  at the mou ths of
infl ow s (tw o sites). M onthly ob ser v ations fr om A pr il 19 9 4
thr ou gh M ar ch 19 9 5 r ev ealed  that the d istr ib u tion patter ns
of chemical components cou ld  b e classifi ed  into thr ee
gr ou ps accor d ing to their  pH  d epend ence: (1) concentr a-
tions of d issolv ed  or ganic car b on, or ganic phosphor u s, alu -
minu m, ir on, and  manganese incr ease w ith d ecr ease in pH ;
(2) concentr ations of d issolv ed  or thophosphate and  silicon
incr ease w ith incr ease in pH ; (3) concentr ations of su s-
pend ed  par ticu late alu minu m, ir on, manganese, phos-
phor u s, and  silicon d o not d epend  on the pH . Thu s in
M iz or ogaik e, the d istr ib u tion of d issolv ed  components
d epend s on the pH .

Ke y  word s A lu minu m · I r on · M anganese · P hosphor u s ·
Silicon · pH

Introduction

A cid ifi cation of w etland s b y anthr opogenic acid  d eposition
is of w id espr ead  concer n and  has led  to changes in the

chemical composition of natu r al w ater s, a pr ocess that has
b een intensiv ely stu d ied  (U r b an et al. 19 9 0; B r ez onik  et al.
2003). N atu r al acid ifi cation also occu r s as the ecological
su ccession of the v egetation pr oceed s fr om fens, w hich ar e
d ominated  b y r eed s and  sed ges, to b ogs, w hich ar e d omi-
nated  b y S p h ag nu m moss species (G or ham et al. 19 8 5).
C lear  r elationships b etw een pH , alk alinity, and  the concen-
tr ations of b asic cations (N a�, K �, C a2�, and  M g2�) ar e
ob ser v ed  in b ogs and  fens, and  it is w ell estab lished  that the
su ccession fr om fen to b og is accompanied  b y a d ecr ease in
alk alinity and  in concentr ations of b asic cations (G or ham et
al. 19 8 5; W heeler  and  P r octor  2000). H ow ev er , the d istr ib u -
tion patter ns of tr ace elements in b ogs and  fens hav e not
b een inv estigated  thor ou ghly enou gh to estab lish gener al
r elationships b etw een tr ace elements and  pH  (U r b an et al.
19 8 7; H elmer  et al. 19 9 0; V itt et al. 19 9 5).

To ex amine the infl u ence of natu r al acid ifi cation on tr ace
elements, w e selected  M iz or ogaik e, a pond  containing a
fl oating-mat b og, as an ob ser v ation site for  this stu d y and
compar ed  the d istr ib u tion patter ns of pH , d issolv ed  com-
ponents (or ganic car b on, or ganic phosphor u s, alu minu m,
ir on, manganese, P O 4- P , and  silicon), and  par ticu late
components (alu minu m, ir on, manganese, phosphor u s, and
silicon).

Methods

O b ser v ation site

M iz or ogaik e is a small pond  (ar ea 0.08 k m2; max imu m w ater
d epth 2m) hav ing pr otected  statu s located  in an u r b an ar ea
on the nor ther n mar gin of K yoto B asin, Japan (lat 35° 04�N ,
long 135° 45�E , 75m ab ov e sea lev el). A lthou gh the fl oating-
mat b og in M iz or ogaik e has b een pr esent for  an u nu su ally
long per iod  compar ed  w ith other  nonalpine b ogs in w ar m-
temper ate z ones, r apid  changes in its v egetation and  w ater
chemistr y in the past 30 year s hav e b een r epor ted
(M iz or ogaik e R esear ch G r ou p 19 76; Scientifi c R esear ch
G r ou p of M iz or ogaik e P ond  19 8 1).


