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Patterns ia the vertical ills'wibution ond directional aspect of 

the apecfss of Wysafp were inverstSgatt8 on trunks of Populw graadidentata 

(bigtooth =pi), Gwrcua rubrr (northern red d), and Acer rubrum (red 

maple). Ei.gviously studies of a siiaflsr type, mstly unpublished, were 

made by Schuaror (19623, Uarmn (19633, Ri~de (19%). m d  Jmea (1969). 

The present at* was carried out in  seetlous 26 an4 27 of Hunm Tovnship 

in CDeboypn County, in thtt v i o W t y  at Doughs lake, nortfmaW&puh 

Th. aspem wre chosen iCrora a d a m  atspun ataud oantaWng occasioml red 

oaks and red maples. The md ma:.les -re salacted fmat an open forest ooaprised 

largely of red maplee end md o a h ,  The red oaks represented rscattered 

indiv iduals  in r udxed aspen-red oak foreat. Each w p l e  aonsisted of 10 

trees selected by a random pd rs  #EW. M e 6  were l i d t e d  k, %!loas be- 

tween 14 and 16 metsrs in height and wars a l b b d  by a ladder wh41l no limbs 

usre  resent to provide a h??.&kld. Ae ezch tree kx3 clir,bodt it .rss m r k s d  

into two-seter bands. %%thin each band a cylindrical qu;..kiit 10 ceritiwater3 

in height YM h a t e d  by mans of random nueobers, ;w&ita we- placed only 

a~ high as 12 mters on the bole. A l l  species of P h y ~ c i r ~  were recorded as 

to hsight and occurrence on the north or south Bidas of the tree& Specimen6 



of the P. s te l laz le -P .  aipoZia group we- broqht back to the laboratory 

f r precise identification, (P, aiyolfa is us- alcost identical  to 

Po ste:laris except for white spot8 on its upper cortex and eonu fimturee, of 

the rhieines. These characters are not diagnostically r e l i a b l e ,  however, 

a?d a color test with KOH m u s t  be applied.) X'L1 the other species are ea3iI.y 

reuognixed in the field, 

If the rank of ''stand1q is assigned to a leiPgle tree, the term 

nconstancy" caa be used to indicate the nmber of t h s  a species occur6 

at a given height throughout the samyle. The constancy on each species of 

tree wa8 detemir'ed for the three most conanon species ( f ig.  1). A total of 

seven species of Fhyscia occurred in the quaclmt6, ReLatfve frequency and 

actual number of occurrenceer for d 1  species are presented i n  Table 1. The 

species with the greatest number of occurrences are Po stellaris, 2. adwendens, 

and P. aipolia, in that order. The other species were ~ l i  less comnon 

in  occurrence: F, mille~rana, euht t i m e s 3  P. orbiculslri~,  seven; F. pulvenilenta, 

two; and 1'. of liata, one. (The last two are not included ifi the diecussion 

because of hsui'ficient bta.) 

The distribution of P. etellaria is as follovst On aspea the hi&eet 

comtar~cy ie reached i n  the vicinity of 10 meters. On red oak i t  is at 

&p?roximtely four meters curd on red mple at  six m-&reo A s ignif icant  

overlap in the vertical distribution of P, s t e l l a r b  is evidenced on red 

m>-a red c-~: l e s ,  a6 E ? , O W ~  in fi-pre 1. The distribution of 1'. ai:$olia ciifrers 

from that of F. stellaris ir, that it has its greatest occurrence lower on 

a!l three species of tree, ~ L t h  peaks at no mre tban six meters (fig. 1). 

P. ste' laris  shows a preference for higher l e v e l s  an aspen but no i q m r t a n t  

differences in preference on oak or maple. P. adseeadens has a broad 



distribution on ilspen with a s l ight  peak at two meters and a re la t ive ly  

F i h  corstancy up t o  eight metere. On red mnplee Pa adscsndene peaks abru~t3.y 

a t  two oeters and 5.8 not present b f te r  eight meters. Qnly three speciDen8 of 

P. adscendens were foxad on red oak, but t occurred a t  two-, f o w ,  and ear.& - '7 
meter lcvels,  suggesting a broad ve t i c a l  distribution (fig. 1). 

Schwerer (1962) reported that P. ai; oUa is highly directional in 

aa-psct. iler sample cousisted of nine epecimens from six aspens, Cur larger 

m p l e  of 36 specimens f ' rom 10 aspen8 indicates t h s t  the difference 

between the distribution oa the north and south sides of the trees la 

less than d"lp a t  ally level, with the son% aide fislving two more cspecimons 

tkr the north. h similar pattern on aspen is s own by P. adecendens. 

P. ~tellaris $so i l lus t ra tes  a lack of substantial difference between 

the north and south aspscts, tbt difference being less tban 8% (table 1). 

Vertical distribution of the several apecies of Physcia follows patter-, 

as clearly shown by our data and a h  suggcoted i n  e a r l i e r  studies by Carren 

(1963), Hinds (1968). Jones (19691, and Schwerer (1962). The reaeorm for the 

patterns and why they d i f fe r  accoriiing to species ob t ree are di f f icu l t  t o  

assem. Some factors that  could be correlated with vert ical  distribution are 

bark pH and wate.-holdi~~e; capacity, nutrient 1eacf.in.g by stem flow, l i g h t  

intensity, and r .  te of evaporation, a l l  varying at different  lcvele. Hale 

(1967) sugpsted that  n a r k  pH may have a primary effect  on gerncnation of spores 

of lichen f u n ~ i  and on growth of free-livLn5 algae suitable for lickLeni=tion. 

';ark porosity, hardness, and water-holdins capc i ty  are related to  eva;.or*tion 

rate. Ihle found that the order of ma~nitude of the ra te  of evapor;ltion 

from different species of hardwoods is not sufficient  to explain differences 

in lichen communities. Light gradients and humidity gradients would Beem to 

be importa t  factors affecting ver t ica l  distribution, Certain oo~.rclations 



can be made wlth v e r t i c a l  d i s tr ibut ion ,  but the lack of a -dual tnursiticm 

from cr.e species ta another from the base upward an4 t1m presence of 80me 

species along the e n t i r e  length of the trunk itidicate that none of t!.ese 

factors I s  likelji to be the mle inf luenchq agent, 

It h a  been d e m n s t n t e d ,  especially by Gamnls work on w i n d t b w n  

trees in !'.hmesota, that on Populus -didentab, FI1~6ci.a ai:>oUa is mre 

t~gically f o u d  at lower levelti, whereas P. stellaris fs mre abunitest upward. 

~~?iia would seem to provide a b i o l o g i c a l  bash for recognizing two sjxxies 

uhict? d i f f e r  nore In chemistri than in str\rcture, It fs an interesting result 

of our study, based on a larger and =re r a n d o m  sample, that 8 ~ c h  a di ?ferer;c@ 

doe8 indeed eldat on Populus, but not on other trees under inveotigation. 

Yopulus i s  a pioneer in the succession lea* toward the  local hardwcod 

alimax, and Physcia s t e l l a r i s  prays a piorleering role on that tree, showing 

amsh a d i s t b c t  preference for the younger, nore exposed, upper levels. 

It is surprising to find tbt on red maple, eqwally a pioneer species, 

i t  favors older, mriS protected, lower l e v e l s ,  as it does also on red oak 

which may be eomewht higher in the succegsional series and presq#ably 

offering sorne~h~ t more shade  and greater humidity. Ye & not  b v e  the 

physical measurements t o  show what the differences are at various lev-1 r; s on 

different trees, but i t  appe-ars that t h e r e  is no correlation wit!. the ch .sges 

in light intensity and h d d i t y  associated Kith succession . I t  is true that 

Physcia af:olia sr,ot?s a preference for lower l e v e l s  i n  a l l  th: trees invest ig="ed,  

L.: t; is 5 s  m T ~  ~iier~otz-xono-~ic s i p i f i c a l i ~ t ,  but urrle~s other bark f-: tors 

can be correl.ited with vertical dis tr ibut ions ,  the supgort for chenotaxonomy 

supposedly provided by v e r t i c a l  d i s tr ibut ions  alone mst be de-e~phasized. 
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TABIS; 1. of relative fw-y and -poet occurrence of apecries of 

Physcia or. S l g t o o t h  aqmt, northern red oak, and reb ~ p l o .  

T ~ t a l  Relative 
oacurrulu. 

-t 
mqu-w - %rth - south 

P. et.1I.u-b 60 4s 43 
-2 

42 

P. cllirta 1 less tbnn 14s: 1 0 



Fig. 1. Gmph8 s h o w  fhe ~0rn-y of thr.8 sp.ci.8 of PbY8CSA 

at different level8 oa the tnmks of ",rec= rubra, kcer rubrum, and 



I? stellaris 

O A. rubrum 

height in meters , 



I? aipolia 

height in meters 



I? adscendens 

Q. rubra 

A. rubrum 

P. grand. 

height in meters 


