
UNITED STATES DEPARTMENT OF AGRICULTURE 
SCIENCE AND EDUCATION ADMINISTRATION 

AGRICULTURAL RESEARCH 
NORTH EASTERN REGION 
aE LTSVILLE AGRICULTURAL RESEARCH CENTER 
BELTSVILLE,  M A R Y  L A N D  20705 

J u l y  16 ,  1980 

SUBJECT : Claopodium c r i s p i f o l i u m  (Hook. ) R. & C. (Thuidiaceae) 

TO: POSI F i l e  

SYNONYMS: Hypnum c r i s p i f o l i u m  Hook. 
Hypnum ramulosum Hampe 

DESCRIPTION: P r o s t r a t e  (p leurocarpus) ,  pinnately-branched, i n  t h i n  
i n t e r t a n g l e d  spreading  mats o r  forming t h i c k  c a r p e t s ,  yellowish-green o r  
golden-brown above and reddish-brown below. Stems 5-8 cm. long. Leaves 
imbr ica te  o r  c l o s e  toge the r  and cr i spa te- incurved  when d ry ,  broadly ova te  
near  base,  aur icu la te -subclasp ing  and decu r ren t ,  ab rup t ly  long acuminate,  
1 .8  mm. long and 0.7 mm. wide. 

DISTRIBUTION & ECOLOGY: C a l i f o r n i a  t o  B r i t i s h  Columbia (Alaska?) and Idaho. 
On t r e e  r o o t s ,  s o i l ,  s t ones  and rock f a c e s  of c l i f f s ,  u s u a l l y  below 2,500 
f e e t ,  bu t  up t o  3,600 f e e t ;  redwood, nixed evergreen and Douglas f i r  f o r e s t s .  

Or ig ina l  sample was c o l l e c t e d  on a l a r g e  rock i n  a north-facing r av ine  within 
a mixed evergreen f o r e s t  a t  1,600-2,000 f e e t  ( j u s t  i n s i d e  S ix  Rivers  Nat iona l  
Fo res t ,  5 mi l e s  west of Willow Creek, Hhy. 299, Humboldt County, C a l i f o r n i a ) .  
No a d d i t i o n a l  Claopodium was found w i t h i n  t h e  immediate v i c i n i t y .  Associated 
mosses on t h i i  one rock included:  Hypnum subimponens, Leucolepsis  acanthoneura, 
and Plagiomnium venustum. Also p re sen t  were a f e r n ,  Polypodium g lycy r rh i za  
and spec i e s  of f lowering p l a n t s  Saxi f raga tand  Sedum. 

The r e - c o l l e c t i o n  was obtained about 3 mi les  from t h e  o r i g i n a l  s i t e  a t  1,000 
f e e t  (Boise Campground). Claopodium was of l o c a l  occurrence i n  another  north-  
west f ac ing  r a v i n e  on rocks.  The f o r e s t  w a s  r a t h e r  dense and p r imar i ly  of 
Ca l i fo rn i ca  l a u r e l  (Umbellular ia  c a l i f o r n i c a ) .  Also a dense unders tory  of 
poison oak (Toxicodendron d i v e r s i l o b a )  could no t  b e  avoided. Common 
a s s o c i a t e s  on rock  inc lude :  t h e  bryophytes Anacolia menz ie s i i ,  Metaneckera 
menzies i i ,  Rypnum subimponens, Plagiomnium venustum, Isothecium s to loni fe rum,  
Isothecium c r i s t a tum,  and t h e  f e r n  Polypodium glycyrrh iza .  Add i t iona l ly ,  
spec i e s  of moss Trachybryum, Dicranum, Romalothecium and f lowering p l a n t s  
Saxifraga and Sedum w e r e  occas iona l ly  p re sen t .  

I n  many micro-habi tats  where one might expect Claopodium c r i s p i f o l i u m ,  Hypnum 
subimponens was encountered. Well-shaded rocks,  a s  i n  north-facing rav ines ,  
seem t o  b e  a prime requirement f o r  t h i s  Claopodium. Although Hypnun subimponens 
is  o f t e n  p r e s e n t ,  it seems t o  t o l e r a t e  less shade. 

Claopodium was occas iona l ly  seen on d i sen teg ra t ed  rock  and base of t r e e s  where 
again one f i n d s  Hypnum subimponens. Carpets  of Claopodium h e r e  a r e  very t h i n  
o r  poorly developed. Fu r the r  up t h e  t r e e s  Dendroals ia  a b i e t i n a  and 
A n t i t r i c h i a  c a l i f o r n i c a  a r e  common. 
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Claopodium c r i s p i f o l i u m  - is sometimes intermixed wi th  o t h e r  mosses, p a r t i c u l a r l y  
Hypnum subimponens and Plagiomnium venustum. These a r e  c l o s e  e c o l o g i c a l  
a s s o c i a t e s .  Carpe-ts of Claopodium sometimes i n c l u d e  s c a t t e r e d  i n d i v i d u a l s  
of Trachybryum, ~ o m a l o t h e c i u k  o r  Brachythecium. 

COMMENTS: The o r i g i n a l  sample was c o l l e c t e d  i n  A p r i l  1979 and r epo r t ed  a s  
high p r i o r i t y  i n  January  1980. This  l e d  t o  a  te lephone  c a l l  t o  D r .  Nor r i s  
upon which h e  r epo r t ed  Claopodium c a r i s p i f o l i u m  a s  a  common moss a t  t h e  base  
of maple t r e e s  w i t h i n  t h e  redwood f o r e s t  zone. The e c o l o g i c a l  d i f f e r e n c e s  
he re  l e d  m e  t o  sugges t  t h a t  w e  o b t a i n  and submit ano the r  smal l  sample f o r  
sc reen ing  b e f o r e  under tak ing  a  l a r g e  r e - co l l ec t i on .  

I n  t h e  f i e l d ,  D r .  Nor r i s  discovered it was i m p r a c t i c a l  t o  c o l l e c t  Claopodium 
on maple r o o t s .  H e  t h e n  went t o  t h e  o r i g i n a l  s i t e  ( a s  descr ibed  on a  
d u p l i c a t e  specimen s e n t  t o  him May 1979) and c o l l e c t e d  1 /2  pound from t h e  
same rock  (PR-53070). A f t e r  4  hours  of s ea rch ing ,  he  found a d d i t i o n a l  
Claopodium a t  Boise  Campground which i s  about 3  m i l e s  from t h e  o r i g i n a l  
s i te .  Here, he e s t ima ted  t h a t  ahout 1,000 pounds were a v a i l a b l e .  Based on 
a  10-pound sample, he  be l ieved  t o  have s e n t  us  a s  compared t o  t h e  a c t u a l  
weight of 3-1/2 pou.nds (PR-53069), I reduced h i s  1,000 pound e s t i m a t e  
accord ingly  and i n d i c a t e d  t o  D r .  Suf fness  t h a t  w e  could e a s i l y  supply 300 
pounds . 
I n  May 1980, D r .  Suf fness  r epo r t ed  t h a t  our  new samples from t h e  o r i g i n a l  
rock  (PR-53070) showed l i t t l e  a c t i v i t y ,  b u t  a  second sample ob ta ined  a t  a  
new l o c a t i o n  repea ted  t h e  PS a c t i v i t y  found i n  t h e  o r i g i n a l  sample (PR-53069). 

When I a r r i v e d  a t  t h e  t a r g e t e d  r e - co l l ec t i on  si te,  I reduced D r .  Norr i s '  
e s t i m a t e  f u r t h e r ,  t o  pos s ib ly  100 pounds. Before t hen ,  h e  had r e a l i z e d  h i s  
e s t ima te s  w e r e  exaggerated when I acknowledged r ece iv ing  3-1/2 pounds and 
1/2-pound samples i n s t e a d  of 10  o r  more pounds. 

I devoted one f u l l  day t o  search ing  f o r  a d d i t i o n a l  Claopodium, from e a s t  of 
Berry Summit t o  1 5  m i l e s  e a s t  and n o r t h  of Willow Creek (on highways t o  
Weavervi l le  and Hoopa). The f i r s t  s i x  hours  of search ing  over  a  wide 
geographical  a r e a  y i e lded  almost nothing.  

I then  decided t o  r e t u r n  t o  Boise Campground f o r  a  c l o s e r  eva lua t ion  on t h e  
amount a v a i l a b l e  which 50 pounds now seemed d i f f i c u l t .  The r a v i n e s  D r .  Nor r i s  
had l e d  m e  t o  were s o u t h  of t h e  campground a r e a .  I t h e n  decided t o  f u r t h e r  
focus  more on t h i s  a r e a  by working n o r t h  towards t h e  o r i g i n a l  si te.  A f t e r  
c ros s ing  and d ipping  over  s e v e r a l  s l opes  wi th  no Claopodium, I f i n a l l y  
encountered one l a r g e  rock  wi th  a reasonable  amount t h a t  a c t u a l l y  looked 
s i m i l a r  t o  t h e  kind of rock where I had c o l l e c t e d  t h e  o r i g i n a l  sample. I 
followed t h i s  r a v i n e  up (from t h e  r i v e r ) ,  c l imbing ove r  and under l a r g e  
boulders  and through dense poison oak. For t h e  f i r s t  100 m e t e r s  o r  so ,  
Claopodium was f r equen t  and i n  t h e  nex t  100 meters it was abundant. A f t e r  
400 meters up t h e  r a v i n e  Claopodium became d i f f i c u l t  t o  f i n d .  
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It requi red  another  3-1/2 days t o  o b t a i n  110 pounds of Claopodium c r i s p i f o l i u m  
from t h e  s i t e  descr ibed  on Page 2. The a c t u a l  p ick ing  involved l i t t l e  e f f o r t  
and time. Most of t h e  work was i n  haul ing  t h e  m a t e r i a l  ou t  of t h e  brush 
t o  t h e  v e h i c l e ,  a  d i s t a n c e  of 1 / 2  mi le .  L ight  r a i n  made t h e  work harder  s i n c e  
t h e  wet moss weighed cons iderably  more than  110 pounds dry  weight .  

D r .  Norr i s  has  l oca t ed  a d d i t i o n a l  sites f o r  Claopodium s i n c e  my r e t u r n  t o  
B e l t s v i l l e ,  and f e e l s  he can supply t h e  a d d i t i o n a l  200 pounds i.f needed. 
These a d d i t i o n a l  s i t e s  a r e  no t  n e a r  t h e  o r i g i n a l ,  bu t  I suspec t  t h a t  where 
one f i n d s  Claopodium p r a c t i c a l  t o  c o l l e c t ,  it w i l l  c l o s e l y  d u p l i c a t e  t h e  
o r i g i n a l  m a t e r i a l  from an  eco log ica l  s tandpoin t .  

There i s  a ques t ion  as t o  why a new sample from t h e  o r i g i n a l  rock d i d  no t  r epea t  
t h e  same PS a c t i v i t y .  When Norr i s  c o l l e c t e d  h i s  sample, he  ind ica t ed  t h a t  t h e  
remaining m a t e r i a l  w a s  r a t h e r  scanty  and not  as t h i c k  as he found a t  a  new 
loca t ion .  I examined h i s  samples be fo re  sending them t o  WTECH, and I would 
ag ree  t h e  sma l l e r  amount w a s  l oose  k n i t  where t h e  sample from t h e  new l o c a t i o n  
was a  well-developed c a r p e t .  The m a t e r i a l  I o r i g i n a l l y  c o l l e c t e d  w a s  a l s o  a 
well-developed ca rpe t .  The o r i g i n a l  rock s t i l l  con ta ins  about 1 / 2  pound 
Claopodium pure and much more mixed with5Plagiomnium venustum. 

Norr i s  a l s o  ind ica t ed  see ing  a  "white fungus" on t h e  b e t t e r  developed growth 
of Claopodium (new l o c a t i o n ) .  I r e c a l l e d  see ing  wh i t e  mycelia t h reads  a t  
both t h e  o r i g i n a l  and new s i t e s  on t h e  r h i z o i d s  of no t  only Claopodium, but  
a l s o  on Hypnum, Leucoleps is  and Anacolia.  F r u i t i n g  bodies  were n o t  seen by 
e i t h e r  of us .  But t h e r e  were puff b a l l  l i k e  remnants ( sugges t ing  Gastromycetes) 
under t h e  c a r p e t s ,  b u t  I d i d  no t  examine t h e s e  too  c l o s e l y  because they d id  
not  appear  t o  b e  i n  t h e  moss. The whi te  mycelia t h reads  reminded me more of a  
Basidiomycete-type fungus. Some of t h i s  w a s  included i n  t h e  r e - co l l ec t ion ,  but  
a s  i n  bo th  t h e  smal l  and l a r g e  samples, t h e  weight of t h i s  wh i t e  mycelia is  n i l .  

! 

D r .  Suf fness  has  expressed some concern on a  fungal  a s s o c i a t i o n ,  p a r t i c u l a r l y  
i f  t h i s  involves  a  r e p r e s e n t a t i v e  of t h e  lower fungi .  It  is  my f e e l i n g  t h a t  we 
a r e  dea l ing  e i t h e r  w i th  a  mycorrhizal  a s s o c i a t i o n  involv ing  h ighe r  f u n g i  such 
a s  i n  t h e  Basidiomycetes o r  none a t  a l l .  Some important  f a c t s  t o  keep i n  mind 
a re :  

- Bryophytes possess  a  s t r o n g  chemical r e s i s t a n c e  a g a i n s t  funga l  a t t a c k  
o r  decay. (Norr i s ,  personal  communication). 

- Plagiomnium venustum, a  c l o s e  eco log ica l  a s s o c i a t e  t o  Claopodium 
c r i s p i f o l i u m ,  showed KB a c t i v i t y  and lower T/C va lues  i n  PS a c t i v i t y .  

- Bypnum Subimponens, a l s o  a  c l o s e  a s s o c i a t e  t o  both  Claopodium and 
Plagiomnium above, showed no a c t i v i t y .  

- Claopodium samples c o l l e c t e d  at two d i f f e r e n t  s i t e s  and a t  d i f f e r e n t  
t imes of t h e  season showed similar PS a c t i v i t y .  
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The most common con taminan t  i n  Claopodium and o t h e r  mosses h e r e  i s  rhizomes 
of Polypodium g l y c y r r h i z a .  A sample of t h i s  (PR-53691) w a s s e n t  t o  RALTECH. 

The genus Claopodium i n c l u d e s  3 o t h e r  s p e c i e s ,  two of which w i l l  b e  sampled 
t h i s  summer. A l l  o c c u r  i n  w e s t e r n  North  America. 

FRACTIONATOR: Cassady. 
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