
GRAPHY AND WATER TABLE FLUCTUATION I N  A  SPHAGNUM MIRE 

e t a i l e d  organic so i  1  p r o f i l e  desc r ip t i on ,  22 years  o f  continuous 

water  t a b l e  records, and a  hummock-hollow l e v e l  survey were examined a t  a  

sma l l  Minnesota m i re  (a bog w i t h  remnants of poor fen vegetat ion).  Va r ia t i on  

i n  the  l e v e l  survey Suggests t h a t  hol lows be used t o  minimize v a r i a t i o n  when 

de ta i  1  ed topographic in format ion i s  needed and t o  match p r o f i l e  desc r ip t i ons  

from d i s t a n t  locat ions.  Water t a b l e  and p r o f i l e  i n fo rma t ion  suggests modi fi- 

of  acrotelm and cato te lm d e f i n i t i o n s  t o  recognize drought cond i t ions  

and a  f i e 1  d - i d e n t i f  i a b l e  boundary between the  two layers .  
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1. INTRODUCTION 

The microtopography of na tu ra l ,  i n t a c t  mires i s  both a  source o f  f r u s t r a -  

t i o n  when engineer ing l e v e l  surveys are made and a  cause f o r  eco log ic  wonder. 

Hummocks and hol lows cause extreme l o c a l  v a r i a t i o n  [6-50 cm; ( I ) ]  i n  l e v e l  

surveys compared t o  surveys on mineral  so i l s .  However, t h e i r  very existence 

imp l i es  t h a t  adaptat ions o f  Sphagnum species t o  t h e  satura ted environment of 

bog s o i l s  are r e l a t e d  t o  water t a b l e  pos i t i on ,  o r  more p rec i se l y ,  water t a b l e  

f l uc tua t i on .  Indeed, t h e  a b i l i t y  o f  Sphagna t o  wick water upward ( c a p i l l a r y  

r i s e )  has been i n t e n s i v e l y  i nves t i ga ted  by Hayward and Clymo (2), who 

demonstrated t h a t  i n  d i f f e r e n t  species of Sphagnum, f o r  a  given depth o f  

water tab le ,  t h e  water content  o f  t h e  ap ica l  t u f t  o f  branches where growth 

occurs i s  greater  i n  hummock species than i n  lawn o r  ho l low species. Thus, 

f o r  a  given water content  i n  t h e  apex, t he  water t a b l e  i s  a t  a  greater  depth 

below hummock species than i t  i s  below hol low species. 



Moore and Bellamy (3)  concluded t h a t  t h e  c a p i l l a r y  fo rces  o f  Sphagnum 

domes he ld  water aga ins t  g r a v i t y  and thus  a1 lowed the  e n t i r e  dome t o  grow 

upward. Ingram (4)  counters t h i s  argument saying c a p i l l a r i t y  does not  exp la i  

any cons i s ten t  shape f o r  t he  e n t i r e  bog expanse; he provides water balance an 

groundwater f l o w  i n fo rma t ion  t o  support t he  theory  o f  impeded drainage t h a t  

g ives  r i s e  t o  dome breadth and height .  

The f l u c t u a t i n g  water t a b l e  i n  bogs (and o the r  peat lands) was used along 

w i t h  o the r  c h a r a c t e r i s t i c s  t o  descr ibe t h e  sur face l a y e r  o f  i n t a c t  peatlands 

as the  " a c t i v e  l a y e r "  (1, 5, 6, 7, .8) :  This zone was f u r t h e r  de f ined and 

renamed t h e  acro te lm (9)  a long w i t h  t h e  under ly ing  zone: an " i n e r t  l aye r " ,  

renamed the  catotelm. 

S p e c i f i c  d e f i n i t i o n s  f o r  these l aye rs  are taken from Ingrain (9): 

"The upper l a y e r  (acrotelm) [I] conta ins  t h e  o s c i l l a t i n g  water t ab le ;  

[2] possesses h igh  hyd rau l i c  conduc t i v i t y ;  [3] shows a  va r i ab le  water 

content ;  [4] i s  sub jec t  t o  p e r i o d i c  a i r  e n t r y  on de-watering f o l l o w i n g  

l ower ing  of t h e  water t ab le ;  [5] i s  r i c h  i n  peat- forming aerobic 

b a c t e r i a  and o ther  microorganisms; and [6] has a  l i v e  m a t r i x  o f  growing 

p l a n t  ma te r i a l .  " 

"The lower l a y e r  (catolem) [I] has a  water content  i n v a r i a b l e  w i t h  t i m  

[2] possesses a  neg l . ig i  b l y  small hyd rau l i c  c o n d u c t i v i t y  ; [3] i s not 

sub jec t  t o  a i  r en t r y ;  [4] i s devoid o f  peat- formi ng aerobic microorgani  s  

and i s  poor i n  microbes i n  general ." 



Ingram (10) f u r t h e r  recognized t h a t  t he  acrotelm conta ins  both  l i v e  

hagnum and dead Sphagnum (along w i t h  o ther  p l a n t  m a t e r i a l )  t h a t  i s  under- Sp 
diagenesis by humi f ica t ion .  The bottom o f  t h e  acro te lm i s  considered 

to be t h e  lowest  e l e v a t i o n  o f  t h e  water t a b l e  (4, 8). 

This paper t e s t s  t he  d e f i n i t i o n  of water t a b l e  f l u c t u a t i o n  as a  lower 

boundary of t h e  acrotelm, measures c a p i l l a r i t y  as the  he igh t  o f  hummocks and 

hol lows above var ious  measures of water  t a b l e  e leva t i on ,  and recommends t h e  

use o f  ho l low e leva t i ons  as a  p r a c t i c a l  s tandard f o r  d e t a i l e d  l e v e l  surveying 

n  hummock-hol 1  ow topography. 



2. STUDY AREA AND METHODS 

A small mi re  a t  t h e  Marcel1 Experimental Fo res t  i n  no r th -cen t ra l  Minnesota 

(47"32'N, 93'28'W) was studied.  This mi re  l i e s  w i t h i n  a 9.72 ha watershed 

where peat  has accumulated i n  an i c e  block depression w i t h i n  an area o f  g la -  

c i a l  moraines. The m i  r e  i s  one - th i rd  o f  the  e n t i r e  watershed (3.24 ha) and 

l i e s  a t  lower  e leva t i ons  w i t h i n  t h e  center  o f  t he  watershed. A small stream 

d ra ins  t h e  m i  r e  and leaves the  watershed through a low spot i n  t h e  surrounding 

minera l  so i  1. Though surrounded by mineral  , soi  1 t h e  mi r e  has developed a 

rudimentary dome and has a l agg  r e s t r i c t e d  t o  5 m around i t s  edge. 

M i r e  vegeta t ion  i s  dominated by a mature 115-year-old stand o f  b lack 

spruce (P icea mariana [Mil 1 .] B.S.P.) w i t h  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s :  

he igh t ,  13 m; d iameter ( a t  1.4 m), 1 4  cm; basal area, 26 m2/ha; t o t a l  volume, 

133 m3/ha; crown cover, 59%; and s i t e  index (50-yr P. mariana), 9 in. Brush 

cover  o f  speckled a l d e r  (Alnus rugosa [Du R o i l  Spreng.) i s  r e s t r i c t e d  t o  t h e  -- 
1 agg. Ericaceous shrubs, f i  ne-leaved sedges, and Sphagnum moss cover the  

pea t  surface. Sphagnum species i nc lude :  S. fuscum, S. rubellum, S. c a p i l l i -  - - - 
fol ium,  S. magellanicum, and S. f a l l a x  (recurvum) i n  descending order  from - -  - 
hummock t o  h o l l  OW. 

The Marcel1 Experimental Fores t  receives an average o f  762 mm o f  annual 

p r e c i p i t a t i o n ,  w i t h  75% (572 mm) as r a i n  from mid-Apr i l  t o  e a r l y  November and 

25% (210 mm) as snow. The s t r o n g l y  con t i nen ta l  c l i m a t e  has an annual average 

temperature o f  4" C; t h e  extremes are  -46" and 40°C. Average January and 

J u l y  temperatures a re  -14" and 19°C respect ive1 y. 

A d e t a i l e d  water and n u t r i e n t  budget i s  presented i n  Verry and Timmons (11). 



survey was conducted i n  J u l y  1982 on a  rec tangu la r  g r i d  having 

ions  30.5 m apart .  At each g r i d  i n t e r s e c t i o n  and t h e  i n t e r s e c t i o n  of 

w i t h  t h e  m i re  edge (66 i n  t o t a l  ), t he  mean sea- level  e l e v a t i o n  was 

i t h  an eng ineer ing  l e v e l  having a  p r e c i s i o n  o f  p l u s  o r  minus 9  mm. 

e l  survey began and ended a t  known bench marks on minera l  s o i l .  A tem- 

t u r n i n g  p o i n t  was prov ided i n  t he  m i re  by pushing a  l a r g e  screwdr iver  

moss w i t h  t he  handle-end f l u s h  w i t h  t h e  moss surface. At  each i n t e r -  

t h e  nearest  adjacent  hummock and ho l low e leva t i ons  were measured, and 

a  contour sur face of e i t h e r  ho l low o r  hummock e leva t i ons  was drawn. 

A record ing  w e l l  l oca ted  near t h e  bog center  p rov ided a  cont inuous 22-year 

record of water t a b l e  e leva t i ons  dur ing  i c e - f r e e  per iods.  The recorder  p l a t -  

f o r x  was at tached t o  3-cm diameter s tee l  p ipes approximately 5 m  long and 

auyered i n t o  mineral  s o i l  beneath t h e  peat  deposi t .  I n  December through March 

(each year ) ,  a  s i n g l e  water t a b l e  e l e v a t i o n  was determined each month by a  

l e v e l  survey from t h e  minera l  s o i l  t o  a  10-cm diameter f i b e r  p ipe  ( t o  prevent 

deep f reez ing )  we1 1  near t h e  recorder. Water e l e v a t i o n  was determined a f t e r  

chopping through t h e  i c e  and a l l ow ing  fo r  t h e  water l e v e l  t o  e q u i l i b r a t e .  

Water l e v e l  extremes were then l i s t e d  f o r  each o f  22 y e a i s  (1961-1982) and 

inc luded:  w i n t e r  low, summer low, snowmelt high, r a i n f a l  l h igh  ( i t s  range 

was inc luded i n  t h e  snowmelt h igh  range), and t h e  e l e v a t i o n  a t  which 

streamflow from the  m i re  stopped each year. Each 22-year se r i es  o f  extreme 

values was evaluated by c a l c u l a t i n g  the  mean and t h e  2.33-year recurrence 

i n t e r v a l  using t h e  Weibul l  formula (12). The e l e v a t i o n  range o f  concrete 

f r o s t  ( s o l i d  i c e  and s o i l  ) occurrence was determined from annual surveys us ing  

a  s tee l  rod  penetrometer. 



The organ ic  s o i l  p r o f i l e  was descr ibed i n  J u l y  1972 a t  a s i t e  35 m 

southeast  o f  t h e  record ing w e l l  by members o f  t he  L inco ln ,  Nebraska, l abo ra -  

t o r y  o f  t h e  S o i l  Conservat ion Serv ice  (SCS), using t h e  f i b e r  content-degree o f  

decomposit ion methods subsequently descr ibed by t h e  S o i l  Survey S t a f f  (13). 

Another p r o f i l e  d e s c r i p t i o n  was made 25 m southeast o f  t he  record ing 

w e l l  by t h e  author  i n  J u l y  1983, using t h e  von Post system (14). P r o f i l e  

e leva t i ons  were ad jus ted s l i g h t l y  t o  correspond w i t h  t h e  mean sea- level  e l e -  

v a t i o n  o f  t h e  reco rd ing  we l l .  
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he contour surface of ho l low e leva t i ons  shows t h a t  a dome approxima- 

0 cm i n  he igh t  i s  centered near t h e  record ing w e l l  i n  t h e  upper t h i r d  

he bog (Fig. 1). The longest  s lope from t h e  dome center  t o  t h e  o u t l e t  

am extends 200 meters and drops 0.27 meter i n  e l e v a t i o n  (a 0.14% slope). 

ny of t he  contour l i n e s  bend near t h e  m i re  edge, con f i rm ing  a l agg  v i s u a l l y  

d iscerned by t h e  presence of speckled a lder .  A contour sur face t h a t  i n t e r -  

cepts hummock peaks i s  shown i n  F igu re  2. There i s  obv ious ly  g rea te r  t o t a l  

v a r i a t i o n  (more contour l i n e s )  i n  hummock e l e v a t i o n  than i n  ho l l ow  e l e v a t i o n  

because t h e  contour i n t e r v a l  i n  bo th  f i g u r e s  i s  3 cm. The maximum range i n  

hummock e leva t i ons  across t h e  bog i s  0.57 m compared w i t h  t h e  0.27-m range 

f o r  hol lows. The average e l e v a t i o n  d i f f e r e n c e  between adjacent  hummocks and 

hol lows was l e s s  near t h e  bog edge (19 cm 2 7 std. dev. f o r  31 p a i r s )  t h a n  i n  

t h e  bog i n t e r i o r  (25 2 6 std.  dev. f o r  37 p a i r s ) .  Over l a y i n g  F igu re  2 on 

F igure  1 i n d i c a t e d  t h e  t o t a l  range i n  adjacent  hummock-hollow e l e v a t i o n  d i f -  

ferences. The minimum d i f f e rence  was 10 cm near t h e  e x i t  stream. Maximum 

d i f f e rences  o f  40 cm occurred near t he  hummock " h i 1  1s" and reached 50 cm a t  

t h e  hummock extreme near t h e  h ighes t  ( e a s t )  end o f  t h e  bog. 

F igu re  1 can be considered a t r u e  contour sur face because i t  r e f l e c t s  a 

sur face t h a t  near -hor izonta l  water  f l o w  w i l l  fo l low.  It i s  l e s s  v a r i a b l e  

than hummocks o r  a combination o f  hummock and ho l low e levat ions .  Between 

survey i n t e r s e c t i o n s  (30.5 m), ho l low e leva t i ons  d i f f e r  by an average o f  

3 cm 2 ,01 std.  dev., hummocks d i f f e r  by 8 cm 2 0.17 std., dev. and com- 

b i n a t i o n s  d i f f e r  by 26 cm 2 0.21 std.  dev. Thus summertime ho l low e leva t i ons  

a re  t h e  l e a s t  v a r i a b l e  p lace t o  measure t h e  e l e v a t i o n  o f  i n t a c t  peatlands. 

They are  a l s o  a l i v i n g  moss re ference p o i n t  t o  compare desc r i p t i ons  o f  s o i l  . 
p r o f i l e s  separated by l a r g e  distances. 
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3.2 P r o f i l e  d e s c r i p t i o n s  

The hor izon des ignat ions  f o r  both t h e  SCS and von Post methods are  

dep ic ted f o r  a  peat  p r o f i l e  j u s t i f i e d  a t  mean sea l e v e l  i n  F igure  3. For t he  

most pa r t ,  hor izon boundaries are  t h e  same f o r  bo th  systems, bu t  t h e  von Post 

system a l lows a  f i n e r  desc r i p t i on .  Stanek and S i l c  (14) have shown t h a t  

n e i t h e r  rubbed nor  unrubbed f i b e r  contents (us ing  a  0.15 mm screen) can d i f -  

f e r e n t i a t e  between von Post h u m i f i c a t i o n  c lasses 5-10 ( p a r t i a l l y  t o  completely 

humi f i ed  o r  some t o  a1 1  o f  t h e  peat squeezes between the  f i nge rs ) .  I n a b i l i t y  

t o  descr ibe p r e c i s e l y  t h e  degree o f  decomposit ion can h inder  t h e  i n t e r p r e t a -  

t i o n  of t h e  boundary between acrotelm and catotelm. Even so, t he  i m p l i c i t  

d e f i n i t i o n s  o f  acro te lm and catotelm, wh i l e  being f u n c t i o n a l l y  desc r i p t i ve ,  

cannot now be p r e c i s e l y  de f ined by e x p l i c i t  values o f  water  content, 

h y d r a u l i c  conduc t i v i t y ,  o r  degree o f  decomposition. 

3.3 Water t a b l e  f l u c t u a t i o n s  

The mean value o f  annual water  t a b l e  extremes was w i t h i n  1 cm o f  t he  

2.33-year recurrence i n t e r v a l  value, o r  e s s e n t i a l l y  w i t h i n  t h e  f i e l d  p rec i  - 
s i o n  o f  t h e  l e v e l  and rod. Therefore 1-cm ranges a re  used f o r  t he  var ious  

water  t a b l e  pos i t i ons .  The mean annual w i n t e r  low (occu r r i ng  i n  March) was 

. i d e n t i c a l  t o  t h e  mean annual summer low (occu r r i ng  i n  J u l y  o r  August). The 

t o t a l  range f o r  each water t a b l e  e leva t i on  is: March low (33  cm), summer low 

(20 cm exc lud ing 1976), annual h igh  (18 cm), and e l e v a t i o n  where annual f l ow  

stopped (7  cm). The water t a b l e  extremes, mean annual extremes, and 22-year 

mean are shown i n  F igu re  4; t h e  t o t a l  range encompassing t h e  annual th ickness 

o f  concrete i c e  i s  a l s o  shown. 



The 1976 minimum fol lowed a severe drought o f  approximately 18  months 

palmer Drought Seve r i t y  Index = -4). The water t a b l e  dropped 7 1  cm below 

he hol lows and deep i n t o  q u i t e  we1 1 humi f ied ,  u s u a l l y  anaerobic peat. 

xc lud ing t h e  severe drought minimum, t h e  water t a b l e  f l u c t u a t e d  w i t h i n  a 

7-cm range. The p o i n t  a t  which l a t e r a l  f l o w  (s t reamf low)  stops,  t he  mean 

nual minimum, and t h e  nondrought minimum a l l  correspond approximately 

w i t h  ho r i zon  boundaries. I c e  i s  confined t o  t h e  l i t t l e  humi f i ed  (von Post 

1, 2 ,  and 3)  o r  f i b r i c  horizons. 



The water t a  

r e j e c t s  and conf i rms p a r t s  o f  t he  i m p l i c i t  

telm. F i r s t ,  t h e  occurrence o f  t h e  drought minimum must be considered excep- 

t i o n a l  , a cond i t i on ,  i f  i t  pers is ted ,  l ead ing  t o  ox ida t ion ,  shrinkage, and the  

p o s s i b i l i t y  o f  subsequent water e ros ion  i n  non-rewettable peat  (8). Thus i t  

c o u l d  reverse t h e  process o f  peat  accumulation. Nevertheless, an 18-month 

drought was not  s u f f i c i e n t  t o  a f f e c t  rewett ing,  and water l e v e l s  re turned t o  

normal w i thou t  any d i s c e r n i b l e  impact on the  bog s o i l .  The d e f i n i t i o n  

t h a t  t he  acro te lm must con ta in  t h e  o s c i l l a t i n g  water t a b l e  should be 

i n t e r p r e t e d  t o  exclude severe drought minimums. 

Second, t he  range o f  c a p i l l a r y  r i s e  repor ted  i n  t h e  l i t e r a t u r e  i s  30 t o  

50 cm, be ing l e s s  f o r  ho l low species than f o r  hummock species (1, 2, 15). The 

nondrought minimum water  t a b l e  i s  29 cm below t h e  hol low, where i t  a1 lows 

Sphagnum species t o  p e r s i s t  i n  most d ry  years w i t h  a c t i v e  growth poss ib le  when 

water  t a b l e  e leva t i ons  are  above t h i s .  The maximum hummock he igh t  i s  48 cm 

above t h e  mean water t a b l e  a t  t h e  s i t e  o f  t he  p r o f i l e  desc r i p t i on ,  b u t  

apparent ly  reaches 55 cm above t h e  mean water t a b l e  as i m p l i e d  from t h e  

t a l l e s t  hummocks mapped w i t h  contour l i n e s  (Figs. 1 and 2). It may be t h a t  

t h e  mean water t a b l e  e l e v a t i o n  l i m i t s  annual hummock development by way o f  a 

maximum c a p i l l a r y  r i s e  near 50 cm. However, hummocks can be kept  moist  by 

i n t e r c e p t i n g  p e r i o d i c  r a i n s  even when the  water t a b l e  i s  lower  than 50 cm. 



Third,  t he  e l e v a t i o n  a t  which l a t e r a l  f l ow  (s t reamf low)  s tops  i s  about 

one - th i rd  o f  t h e  d i s tance  from t h e  mean annual water  t a b l e  minimum t o  t h e  

mean annual water  t a b l e  maximum. Thus t h e  zone o f  l a t e r a l  f l o w  i s  l ess  than 

t h e  zone o f  normal water t a b l e  O S C ~ ~  l a t i o n .  It i s  impor tant  t o  note a l so  

t h a t  l a t e r a l  f low Stops w i t h i n  t h e  f i b r i c  hor izon (SCS) o r  a t  t he  i n t e r f a c e  

between von Post H2 and H3 (F igu re  4). 

Th i s  phenomenon i s  common where Sphagnum m i res  e x i s t  i n  con t i nen ta l  

c l ima tes  near t he  poi  n t  where evapotranspi r a t i o n  approaches annual p rec i  p i -  

t a t i o n  and r e g u l a r l y  exceeds i t dur ing  some summer weeks. An example i s  the  

1400 ha Red Lake Bog i n  northwestern Minnesota where f i b r i c  Sphagnum has 

accumulated from 100 t o  350 cm t h i c k  and a t  i t s  lowest  t he  water t a b l e  was 

150 cm from t h e  sur face (16). Most l a t e r a l  f l ow  occurs w i t h i n  18 cm of 

the  sur face as i n d i c a t e d  by maximum accumulations of t r i t i u m  i n  t h e  0-18 cm 

zone (17). However, when t h e  water t a b l e  i s  f a r  from t h e  surface, t h e  deep 

Sphagnum p r o f i l e  can be wetted by i n t e r c e p t i n g  p e r i o d i c  r a i n s  t h a t  are not  

l a r g e  enough t o  pe rco la te  t o  t h e  deepwater tab le .  Think o f  t h i s  as a  k i n d  

of g r a v i t y  creep of f l u v i a l  water  downward from t h e  Sphagnum sur face ( i t  i s  

common i n  d r i e r  con t i nen ta l  c l imates) .  This process t h a t  supports Sphagnum 

growth t h a t  i s  d i r e c t i o n a l  l y  t he  reverse o f  t he  c a p i l  l a r y  r i s e  t h a t  i s  

commonly perceived as the  major mechanism p e r m i t t i n g  Sphagnum growth i n  dry  

per iods  i n  we t te r  mar i t ime o r  co lde r  con t i nen ta l  c l imates.  



5.0 CONCLUSIONS 

The a c r o t e l m  [ a c t i v e  l a y e r ]  and c a t o t e l m  [ i n e r t  l a y e r ]  a r e  u s e f u l  con- 

c e p t s  r e l a t i n g  t o  h y d r o l o g i c ,  b i o l o g i c ,  and mi r e  morphology f u n c t i o n s  (10). 

However, t h e  d i s t a n c e  between imp1 i c i  t and e x p l i c i t  d e f i n i t i o n s  shoul  a be 

narrowed as a  f u r t h e r  s t e p  i n  r e f i n i n g  f i e l d - i d e n t i f i a b l e  f e a t u r e s  o f  o r g a n i c  

s o i l s .  I sugges t  a  s l i g h t  r e f i n e m e n t  o f  t h e  a c r o t e l m  and c a t o t e l m  d e f i n i t i o n s  

as p r e s e n t e d  by I vanov  (8), Romanov ( I ) ,  and Ingram (10). U n d e r l i n e s  i n d i -  

c a t e  changes. 

The upper  l a y e r  ( a c r o t e l m )  [l] c o n t a i n s  t h e  nondrought  o s c i l l a t i n g  w a t e r  

t a b l e ;  [ 2 ]  i s  a  zone o f  h i g h  h y d r a u l i c  c o n d u c t i v i t y  b u t  i n c l u d e s  t h e  e l e v a -  

t i o n  where rneasurable l a t e r a l  f l o w  s t o p s  and may ex tend  a t  l e a s t  20 cm 

below t h i s  p o i n t ;  [3 ]  shows a  v a r i a b l e  w a t e r  c o n t e n t ;  [4 ]  i s  s u b j e c t  t o  

p e r i o d i c  a i r  e n t r y  on dewate r ing  f o l l o w i n g  t h e  normal l o w e r i n g  o f  t h e  w a t e r  

t a b l e ;  [5 ]  i s  r i c h  i n  p e a t  f o r m i n g  a e r o b i c  b a c t e r i a  and o t h e r  

m ic roorgan isms;  and [6] has a  l i v e  m a t r i x  o f  growing p l a n t  m a t e r i a l ,  and 

[7] i n c l u d e s  dead p l a n t  m a t e r i a l  undergo ing  d i  agenes is  by humi f i c a t i o n ,  b u t  

n o t  y i e l d i n g  p e a t  substance between t h e  f i n g e r s  when squeezed (von Pos t  H 1-4). 

The l o w e r  l a y e r  ( c a t o t e l m )  [I] has a  nondrought  w a t e r  c o n t e n t  i n v a r i a b l e  

w i t h  t ime ;  [2 ]  possesses a  n e g l i g i b l y  sma l l  h y d r a u l i c  c o n d u c t i v i t y ;  [3 ]  i s  

n o r m a l l y  n o t  s u b j e c t  t o  a i r  e n t r y ;  [4] i s  n o r m a l l y  d e v o i d  o f  p e a t - f o r m i n g  

a e r o b i c  m ic roorgan isms and i s  poor  i n  microbes i n  genera l .  
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e  refinements i n  d e f i n i t i o n s  permi t  a  more p r e c i s e  i d e n t i f i c a t i o n  

undary between t h e  acro te lm and ca to te lm (Fig. 4). I would p lace 

dary f o r  t he  Marcel 1  m i re  a t  a  mean sea l e v e l  e l e v a t i o n  of 421.76 

c i  se l y  between von Post humi f i c a t i o n  hor izons 4 and 5 because 

ove r l y i ng  acro te lm conta ins  the  nondrought o s c i l l a t i n g  water tab le ,  

degree o f  von Post humi f i ca t i on  i s  low (no t  y e t  reaching t h e  p o i n t  

a t  can be squeezed between t h e  f ingers  though t u r b i d  water appears-- 

y  f i e l d - d e f i n a b l e  c h a r a c t e r i s t i c ) ,  and [33 i t  i s  30 cm below the  

l eva t i on ,  and equal t o  t he  he igh t  o f  maximum c a p i l l a r y  r i s e  f o r  

hese t e s t s  of d e f i n i t i o n  and conclusions regard ing t h e  terms acrotelm 

t o t e l m  are  l i m i t e d  t o  one bog, a l b e i t  one w i t h  long-term water l e v e l  

ds. They need t o  be t e s t e d  i n  o the r  i n t a c t  hogs and fens where water- 

records are a v a i l a b l e  i n  o rde r  t o  sharpen t h e  d e f i n i t i o n s  and suggested 

1  d  methods t h a t  t i e  p r o f i l e  desc r i p t i ons  t o  f u n c t i o n a l  zones. S i m i l a r  

i nves t i ga t i ons  i n  dra ined and peat-harvested areas where t h e  ca to te lm i s  

exposed can sharpen our i n t e r p r e t a t i o n  o f  water t a b l e  and s o i l  i n t e r a c t i o n s  

f o r  these areas too. 
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. The c o n t o u r  su r face  of h o l l o w  e l e v a t i o n s  i n  m i r e  number 2  a t  

Marcel  1  Exper imenta l  F o r e s t  i n  Minnesota, U.S.A. 

e  2. The c o n t o u r  su r face  i n t e r c e p t i n g  hummock peaks i n  m i r e  number 

a t  t h e  Marcel  1  Exper imenta l  F o r e s t  i n  Minnesota, U.S.A. 

t h e  

2  

e  3. Organ ic  s o i l  p r o f i l e  near  t h e  r e c o r d i n g  w e l l  i n  m i r e  number 2, 

M a r c e l l  Exper imenta l  F o r e s t ,  u s i n g  S o i l  C o n s e r v a t i o n  S e r v i c e  (SCS) 

and von Pos t  systems f o r  c l a s s f y i n g  h u m i f i c a t i o n .  

F i g u r e  4. Water t a b l e  e l e v a t i o n s  and zone of c o n c r e t e  i c e  f o r m a t i o n  near  

t h e  r e c o r d i n g  we1 1  i n  mi r e  number 2, Marcel  1 Exper imenta l  F o r e s t  

(see F i g u r e  3 f o r  h o r i z o n  d e s i g n a t i o n s ) .  



Figure 1. The contour surface of hollow elevations 

in mire no. 2 at  the Marcell Experimental 
I 
I Forest in Minnesota, USA. 



Figure 2. The contour surface intercepting hummock peaks 

in mire no. 2 at  the Marcell Experimental Forest 

in Minnesota, USA. 
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Figure 3. Organic soil profile near the recording wet1 in 

mire no. 2, Marcell Exp. Forest, using Soil 

Conservation Service (SCS) and von Post 

systems for classifying soil horizons 
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Figure 4. Water table elevations and zone of concrete 

ice formation near the recording well in mire 

no.2, Marcell Exp. Forest (see fig. 3 for 

horizon designations). 




