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Lichens of the Coastal Forest Chronosequences

Introduction

In I992. the Canadian Forcst Sen'ice established
the Coastal Forest Chronosequence project in age
sequences of coastal tcmperate rajntorests on
Southern Vancouver Island. They were established
to invcstigate several key questions about thc con-
r,ersion of old-growth forests to younger seral
stagcs. Old lbrests are habitat to a variety of spe-
cies u'ith small horne ranges or poor dispersal
capabil ity. including l ichens. Conversion of large
areas nray theretble result in the decline of seme
lichen species. A brief examination of l ichens on
branches from the chronosequences compares the
divcrsitv oflichens in each ofthe chronosequcnces
sampled in 1995 and compares this sample to a
more detailed sample scrics taken fiom a single
chronosequence in 1996.

Objectives

The obiectives of the study were to:

L Determine lichcn fra-gments on bnnch samples
collected durilg an earlier nutrit ional study.

2 .  Detc rmi re  thc  numbcr  o f  rpce ie r  p re .en l  in
ctrch seral stage.

3. DetermiDe the number of species obtained by
directed sampling.

Methods

Trvo series of branch samples werc examined tbr
lichen spccies occurrence. The first collection con-
sisted of rccent-growth, mid upper canopy
branches from trees in each ofthe four seral stages
from each of the eight sites (see Trofymow and
Poter, this issue). Each ofthe branches was placed
in a plastic bag and examined fbr presence ofepi
phytic l ichens. Fragrnents of imnigrants andju-
\,eniles werc included. The species and genus
names of all identif iable l ichens, mosses, hepat-
ics andobvious nonlichenized firngi were recorded
with substrate specics and netes. Sample identi-
trcations were verificd by Irwin Brodo and Fred

Rhoades. The second collection series was a di
rected sample that took place in mid October of
1996 at the Koksilah site. Lichens fronr canopy
branches and thc boles of trees were collected.
with no limit to the collection site; the objecrive
was to maximize the number of species collected
ftonr the site. Canopy sarnpling per se was not
possible due to weather. acccss, rnd cost l imita
tions. Samples were taken tiom branches that had
fallcn during a recent severe windstorm.

Results

In co[rparison to species lists lbr similar forest
sites on Veurcouver Island (Brodo and Hawksworth
1977), species diversity was low on all the branches
regardless of seral stage. Young branches ofearly
seral stages had less lichen species and individu-
als than similarly aged branches of older seral
stages, with zero iichens on most branches. Older
branches tended to have more liagments and more
established lichens. This indicated that several
species werc nrissed by sampling only young
poftions of branches. Stone (1986) tbund a simi
lar pattern of c,,loni,,rrion h1 epiphytc spceie.
colonization on successively older branch whorls
in Garry oak (Qaercas ganlazrr), with vcry t'ew
species on the youngest branch whorls and greatcr
diversity on older po ions of branches. Younger
seral stages were similar in total numbcr of indi-
viduals regardless of zonal (climate) dilTerences
(Figure 1). though some substrate aftinity u'as
weakly apparent in the dataset. Sorne species of
epiphytes werc more likely to occur in older se-
ral stages than younger ones (data not shown). ln
all sanrples liom the first collcction sanpled for
nutritional analysis. the highest number of spe-
cies on any one of the branches was 12.

Directed sampling for l ichen diversity in the
single Koksilah chronosequence indicated that
lichen diversity liom the larger series ol branch
samples taken in 1995 yielded a greater numberof
total species than the singledilected sample of 1996.
for the old-growth plot in panicul,r (Figure 2). This
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is a result of the samplc cflon as well as the ma-
tu r i t l  o f  thc  popu l r t ion :  iu r  e t t i l c .  i  rn t l  immier : . rn t .
accounted for several of the records in the old-
growth samples taken in 1995. In thc old growth
at Koksilah, the bmnch lichens taken in 1996 fronr
rvindstorm samples did not have rnany of thc up-
per canopy iuvenile colonics that were taken in
1995. In 1996. posil ive identif ications were made
for 32 species u'ith identitfuble maturc structures,
versus positive identifications for only 2:l spe-
cies in 1995, despite thc much grealer Dunber of
branches sampled ir 1995.

ln the inmature lbrest at the Koksilah chrono-
sequence, l8 windtallen upper canopy and lower
stem. fir l iosc and crustose species ofhchens were
eu l lee ted  in  19q6.  uhereJ .  l2  mr lu re  \pcc i f r  ! \e r r
collected tiom juvcnile branches in l995. Most
ofthese mature species also occurred in the 1996
samplc. The new species lbund in 1996 r'ere
nainly associated with lower boles of Douglas
It (Psetrlotsuga nten:le.rli). For example, Pclriger.l
rlegeali was found growing in moss in the lowest
l0 cm of a large Douglas-fir trur,k. Alectorio
t,tLrttout,erensis a species given rare status
(Gou'ard 199'1)-rvts riso found in this stand. One
species ofbranch lichen u as collected in thc single
sample ol 1996 in thc Lcn-year old Koksilah plan-
tation, \ersus seven mature l ichens species col-
lected in 1995. This earlier sarnple included >50
branches in exccss of the 1996 sanple.

Discussion

These results indicate that there are sti l l  some
spccics ofupper canopy lichens as yet unsanrplcd.
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Unsampled species of fairly stable uppercanopy
conrmun i l ie . .  conr is t ing  r  ' l  .  ru . t r r .e  .pec ie .  g r r ru  -

ing with the macrolichens Stittu fuliginosu and
Sphueruphorus liagill.i, likely occur in both thc
mature and oldcr lbrests. Lichens of the CWHvm
difttr in species composition from the CWHxm.
Noble ( 1982) attributed these dil lerences to cli-
mate. as do Brodo and Hawkswedh ( l9tl l i). The
CWHvm is coolcr and wetter than the CWHxn
(GreeD and Klinka 1994). Stand histories and
ecological naLching were as close together as
possible for each of the seral stages in the
chronosequences, but the stand history ofthc plan-
tation diff'ers from the old scral stages in the size
of thc original disturbance. The plantation at
Koksilah was >300 rn fiom a source of lichen
propagules. whcrcas sources of propagules were
contiguous wjth each ofthe older seral stage edges.
The question is. wil l thc plantation eventually
clevelop a community similar to old growth?

Conclusions

Dispersal of immiE-ant species has occurred into
the immaturc and mature forest stands. but the
examination of tree epiphytes at Koksilah indi-
cates there is a dramatic differcnce in species di-
versity and abundance betweenjuvenile seres and
olclcr scres. Tentatively. forest haruesting that re-
tains some Douglas-fir has a greater likelihood
ofcentinuing to suppoft some conponents ofthe
epiphytic community than conversion te western
hemlock or singlc spccies, monotypic stands.

Green, R.N. md K. Klinka. 199,1. A ticld guide !o site identi
fic.Lrion and interyretatioD lbr rhc Vancoulcr Forcsl
liegion. Re\errch Brrnch. BCI,IOF, Vicroda. BC.

Noble. w.j . I 9 8 2. The lic hens of the Coastal Douslas l-rr dr)
suhTone. t ln i |eNi t )  of  Bf i t ish Columbia.  \ lmcou!er.
Ph. l ) .  I ) lsser lxt ion.

Stone.  D.F.  1986. Succcssron of  cpiphyres on o,( , f te!
gdl^ll?d bfdches in the Willametrc Vrllcy of \esl

ern Oregon. Llniver\it) ofOregon. Ph.D. Dissefi.rtrcn.

Lichens ofthe Coastal Forest Chronosequence 105


