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Effects of Decaying Wood on the Weathering of Soils in Coastal British
Columbia, Canada

lntroduction

Large accumulations of coarsc woody debris
(CWD) on the lbrest lloor in the form of downed
bolcs (i.e. downed by natural events such as wind
storms that uproot trees) arc common in forests
not hrving a history of fuequent fires (Hamron et
al. 1986). Thesc accumulations of CWD may have
an influence on the soil development of forest
ecosl'stems by increasing eluviation and the loss
ofsorne soil nutrients (McKeague et al. 1983;Yavitt
and Fahel' I 9851 Harmon and Sexton 1 995 ). This
study tests whether CWD afltcts soil wcather-
ing in coastal Brit ish Columbia. I used chemical
propefiies of the mineral soil directly under the
organic substrates as an integriitor of the effects
ofwoody and non woody lbrest floor substratcs.

Methods

Three study sites were establishcd north of
Vancouver, Brit ish Columbia, Canada on well-
drained soils identif ied as Orthic Humo Fenic
Podzols (Agricultr.rre Canada Expert Committee
on Soil Survey l9E7) or Typic Haplorthod (Soil

Survey Staff 1975) in old-growth tbrests com
posed of an overstorJ ofDouglas ltt (Pseudotsuga
rrer.ai?sii). westem hemlock (Ts uga hete ropll\l le) -
and western redcedar (Tltujo plit:tttu). The climatc
is characterized as cool tcmperate. summer &et
(Qb by Kiippen), and is delineated by the Coastal
Western Hemlock zone. Within each of the three
sites, l2 soil pedons of I x I nr u'ere systenraticallv
located on a 30-m grid. Each pedon cotsisted of
one side with a lbrest floor layer that had a decay
class lV or V log (Maser et al. 1988) at least 60
cm across, and the opposite side of the pedon
consisting of a prevail ing humus fbrn (either
Hunrimor or Mormoder, Gleen et al. 1993) without
a large accumulation ofdecaying wood (Figure l).
Frorn each of the oppositc sidcs of the pedon (i.e.
thc lwo diff'erent substrates) s nples were taken oI
the lbrest lloor substrate, thc underlying Ae hod
zon. and the Bf horizon to a depth of l0 cm.

For the forest floor. and thc Ae horizon and B
horizon soil samples, the fbllowing chemical
analyses were undertaken using the mcthods
outlined in Caftcr (1993); pH, rotal C, and toral
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Figurc l .  An cxamplc o l . r  proi i le  ptr i rsrmpled f ron undef each of the I r \o s bstratc\ .  Thc iorcsr  i loor  \ubstrate \ i rs . r  decrvcla ls
IV or V log lrom orc sidc of a soil prt. trnd the pre\ riling hunNs forJn (Ll-H) liom lhc olhcr side ol tbe soil pit. The Ae
hofiTon rnd the ulldenljng Bf hori/on to a dcplh 01 10 cm \iere sampled undef bo$ lbrest iloor mbslrltes.
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N. Additionally, thc mineral soil samples werc
analyzcd tirr: sodium pyrophosphate-extractable
Fe and Al to give the conccntration ofthe organi-
cally conplcxed Fe and AI: oxalate Fe ancl Al tcr
give the concentration of poorly crystalline Fe
and A1: and dithionite citnte extractable Fe and
Al and Si to give the concentration of total fiee
Fe irnd Al thrt cre n,' l  rrr\ l lrded i| si l icate mrncr-
als. Forcst lloor samples were subjected to se
quential l iactionation (Lowe 1975) to vield C in
humic acid and t'ulvic acid fractions. Statistical
comparisons of the forest floor and mineral soil
chemical measures were made belwcen the non-
woody rn t l  u , 'od f  i Je .  o l  lhe  pedon,  u \ ine  u
complete block design (pcdon pairs as blocks)
replicatcd three times (three sites).

Results

There were significant (p <0.05) differences be-
tween the means of the two forcst tloor substates
for all the chemical properties (Tabls I ). For the
Ae horizon directly under the two substrates, a
significant dillerence in the depth ofAe horizon
between the non-woody and woody substrates was
not detcctcd; neither were significant dit'fbrences
in any of the other chemicrl properties detected.
For thc upper Bf horizon, only a small difference
in the C:N ratio was detected.

Discussion

Despite large ditl'erences in the chemical proper
ties between the non woody and woody forest
floors, there are gcnerally no significant di1}'er-
enccs between the soils dircctly under these sub-
stntes. Thc decaying wood was slightly rnore acid
than the prevailing tbrest tloor. but had lower
concentration of fulvic acids. Fulvic acid is the
main constiluent of organic material rcsponsible
for chelation of Fe and Al and rhe subsequent
downward movemcnt of this organo-netallic corn-
plex (Schnitzer 1969). The lower concentration
of fulvic acid in decaying wood suggests thar ir
may have less eluviation potential than non woody
humus forms. Yet none of the neasures of soil
weathedng rspecially the pyrophosphate extruct
able Fe +AI, the ratio ofpyrophosphate to dithionite
exfactable Fe + Al, and the ratio of oxalate k)
dithionitc extractable Fe showed significanl
differences. Considering the diflcrences between
the two forest floor substates themselves, this
small difference in the impact on the soil directly
beneath is puzzling. This small differcnce is due
either to. or a combination of: ( l) a large buffer-
ing capacity ofthe soil: (2) lateral soil water flow
nixing $,ith thc venical llow fuom the substrates:
and/or (3) the lcachate fi-om each of these fbrcst
floor substrates are the same despitc dift'erences

TABLE l. Difiefences in chemical prcpcrties between the non $'ood! hunus lirm and rhe dcca\irg wood (r\ood_v), and be
trce. lhc miDerll sorl benex$ dre rrbstrarcs. ,{n astefix (,') indiclrlcs signilicance ar/ <0.05 lvi(hout rn) significant
inreruciion effeci. I l,{ = hunic .rcicl; FA = tulvic acrdt p}ro = sodiLrnl t}ropho\phdc ertrLrctrbiei dilhio = dillionite-
citf .rre e,itractablL'.
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in the substrates themselves. Lysimcter and soil
column studics are currently being carried out by
the author to turlher investigate the joint effects,
or lack ofel'fects. of these tu,o organic substratcs.

Conclusions

Bascd on the similarity of the depth of Ae hod
zon and the chemical weathering indices, it ap-
pcars that on well drained sites the degrce ofacidi
tication and increased eluviation under decayin-q
wood afe the same. or even somewhat less, than
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