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ABSTRACT. 

A s  t h e  r e s u l t  of t h r e e  summers' f i e l d  work i n  t h e  C r a t e r  
D i s t r i c t  of  Haleakala  Nat ional  Park,  i s l a n d  of Maui, sponsored by 
t h e  Nat ional  Park Se rv i ce  through t h e  Cooperat ive  Nat iona l  Park 
Resources S t u d i e s  Unit  a t  t h e  U n i v e r s i t y  of Hawaii,  128 moss 
s p e c i e s  and v a r i e t i e s  were c o l l e c t e d  and i d e n t i f i e d .  The Park i s  
now known t o  be t h e  only  Hawaiian l o c a l i t y  f o r  a t  l e a s t  25 
t a x a ,  and t h e  on ly  Maui l o c a l i t y  f o r  an a d d i t i o n a l  38. A l a r g e  
number of r a r e  s p e c i e s  were a l s o  c o l l e c t e d .  The g e n e r a l  ecology 
of  t h e  Cra t e r  D i s t r i c t  and t h e  mosses a s s o c i a t e d  with t h e  
seven proposed v e g e t a t i o n  t ypes  a r e  d i s c u s s e d .  Also d i s cus sed  
a r e  t h e  phytogeography a s  wel l  a s  t h e  degree  of endemism of 
Ha leaka l a ' s  mosses. 
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I .  INTRODUCTION. 

Mosses f rom t h e  uppe r  p o r t i o n s  o f  Waleaka la ,  i s l a n d  of  Maui 
( m o r e - o r - l e s s  synonymous w i t h  t h e  o l d  b o u n d a r i e s  o f  H a l e a k a l a  
N a t i o n a l  P a r k ) ,  have  been  known t o  s c i e n c e  s i n c e  t h e  b e g i n n i n g s  
o f  t h e  1 9 t h  C e n t u r y .  The f i r s t  known c o l l e c t i o n  from H a l e a k a l a  
a p p e a r s  t o  be  o f  p i l o t r i c h e l l a  m a u i e n s i s  made i n  1825 by 
J. Macrae d u r i n g  t h e  voyage  o f  t h e  -- Blonde  ( c o l l e c t i o n  c i t e d  by 
M i t t e n ,  1873: 3 9 5 ) .  A s  may b e  e x p e c t e d ,  c o l l e c t i o n s  from t h e s e  
e a r l y  times were made i n  c o n j u n c t i o n  w i t h  n a t u r a l  h i s t o r y  
s u r v e y s ;  a l t h o u g h  t h e y  c o n t r i b u t e d  g r e a t l y  t o  t h e  b e g i n n i n g s  
o f  o u r  knowledge o f  t h e  Hawaiian moss f l o r a ,  t h e y  were  g a t h e r e d  
more -o r - l e s s  i n c i d e n t a l l y  t o  more g e n e r a l i z e d  g o a l s .  

Ba r t r am (19331, i n  h i s  c i t a t i o n s  o f  s p e c i e s  d i s t r i b u t i o n s ,  
c o n t a i n s  much v a l u a b l e  i n f o r m a t i o n  on many o f  t h e s e  o l d  
c o l l e c t i o n s .  An e x a m i n a t i o n  o f  t h e s e  l i s t s  i n  r e l a t i o n  t o  
H a l e a k a l a  i l l u s t r a t e s  t h e  c u r s o r y  n a t u r e  o f  a l m o s t  a l l  p r e v i o u s  
work. The mos t  n o t a b l e  e x c e p t i o n  t o  t h i s  is t h a t  o f  t h e  l a t e  
D .  D .  Ba ldwin ,  a  l o n g - t i m e  Maui r e s i d e n t  w i t h  a  s t r o n g  amateur  
i n t e r e s t  i n  b r y o p h y t e s .  The g r e a t e r  p a r t  o f  h i s  c o l l e c t i o n s  were  
made i n  t h e  West Maui Moun ta ins  b u t  a  few came from H a l e a k a l a ,  
w i t h  many Hawaiian t a x a  s t i l l  known o n l y  f rom h i s  m a t e r i a l s .  
More r e c e n t l y ,  c o l l e c t i o n s  by t h e  Hawaiian Bog S u r v e y  o f  1938 
( B a r t r a m  1 9 4 2 )  and O t t o  Degener ( S c h u l t z e - M o t e l  1 9 6 3 )  have  been  
t h e  most  i m p o r t a n t  c o n t r i b u t i o n s  toward  ou r  knowledge o f  t h e  
moss f l o r a  o f  t h i s  a r e a .  

The R e s o u r c e s  B a s i c  I n v e n t o r y  ( R B I )  s u r v e y s  o f  1975-1977 a t -  
tempted t o  p r o v i d e  s y s t e m a t i c a l l y  c o l l e c t e d  i n £  o r m a t  i o n  toward  a  
c a t a l o g u e  o f  t h e  b i o t a  o f  t h e  C r a t e r  D i s t r i c t  o f  H a l e a k a l a  
N a t i o n a l  P a r k ,  a s  w e l l  a s  t o  d e t e r m i n e  s p e c i e s  d i s t r i b u t i o n s  and 
abundance .  I n  o r d e r  t o  a c c o m p l i s h  t h i s ,  55 s i t e s ,  p l a c e d  i n  t h e  
major  e c o l o g i c a l  t y p e s ,  were  s u r v e y e d  ( F i g .  1 ) .  The s p e c i e s  
p r e s e n t ,  t h e i r  abundance  and s u b s t r a t e  were n o t e d .  The impac t  o f  
h e r b i v o r e s  was r e c o r d e d .  More s p e c i f i c  i n f o r m a t i o n  on  t h e  a i m s  
o f  t h e  s u r v e y  and methods  u t i l i z e d  a r e  e x p l a i n e d  i n  Stemmermann 
e t  a l .  ( 1 9 7 8 ) .  -- 

For t h e  mosses ,  t h e s e  s u r v e y s  a p p e a r  l a r g e l y  t o  have  
accompl i s h e d  t h e i r  g o a l s .  Numerous new r e c o r d s ,  b o t h  f o r  t h e  
Hawaiian I s l a n d s  and f o r  Maui, were  c o l l e c t e d  and many s p e c i e s  
p r e v i o u s l y  known o n l y  f rom s i n g l e  o r  few o l d  c o l l e c t i o n s  were  
r e d i s c o v e r e d .  Many o f  t h e s e  n o t e w o r t h y  f i n d s  h a v e  a l r e a d y  b e e n  
p u b l i s h e d  (Hoe 1977 ,  1978a ;  P u r s e 1 1  and Hoe 1 9 7 7 ) ,  w h i l e  o t h e r s  
s t i l l  a w a i t i n g  p u b l i c a t i o n  a r e  i n c l u d e d  i n  t h i s  r e p o r t .  
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CRATER DISTRICT . 

FIGURE 2. Place-names of the Crater District of 
H a l e a k a l a  National P a r k ,  Maui. 



11. CATALOGUE OF THE TAXA. 

With few e x c e p t i o n s ,  t h e  f o l l o w i n g  a n n o t a t e d  c a t a l o g u e  of  
t a x a  (Appendix A )  of t h e  C r a t e r  D i s t r i c t  o f  H a l e a k a l a  N a t i o n a l  
Pa rk  and a d j a c e n t  r e g i o n s  l i s t s  o n l y  t h o s e  mosses  c o l l e c t e d  and 
i d e n t i f i e d  t h r o u g h  t h e  R e s o u r c e s  B a s i c  I n v e n t o r y  s u r v e y s  o f  
1975-1977. For e a c h ,  t h e  f o l l o w i n g  i n f o r m a t i o n  is  p r o v i d e d :  

1. Name ( i n  r e g u l a r  t y p e ) .  A s  a c c e p t e d  i n  Hoe ( 1 9 7 4 s )  o r  i n  
s u b s e q u e n t  p u b l i c a t i o n s .  

2 .  Synonyms ( i n  p a r e n t h e s e s ) .  Names a c c e p t e d  i n  Hoe ( 1 9 7 4 a )  
b u t  which a r e  now c o n s i d e r e d  t a x o n o m i c a l l y  o r  n o m e n c l a t u r a l r y  
i n c o r r e c t .  

3 .  S t a t u s .  I f  endemic ,  t h e  t a x o n  i s  r e s t r i c t e d  t o  one  o r  more 
of  t h e  Hawaiian I s l a n d s .  An i n d i g e n o u s  s p e c i e s  ( o r  v a r i e t y ,  
e t c . ) ,  w h i l e  a l s o  found o u t s i d e  o f  t h e  Hawaiian I s l a n d s ,  is  
c o n s i d e r e d  t o  be  a  n a t u r a l l y  o c c u r r i n g  e l e m e n t  of  t h e  
Hawaiian b r y o f l o r a .  T h i s  c o n t r a s t s  w i t h  t h e  e x o t i c  t axon  

lumaeforme,  whose p r e s e n c e  i n  t h e  I s l a n d s  a p p e a r s  t o  
W e z n  t h e  r e s u l t  o f  man s i n c e  1788.  

4. Comments. These may be of  a  g e n e r a l  d i s t r i b u t i o n a l ,  
e c o l o g i c a l ,  m o r p h o l o g i c a l ,  o r  h i s t o r i c a l  n a t u r e  and a r e  s e l f -  
e x p l a n a t o r y .  G e n e r a l  i z e d  d i s t r i b u t i o n  i n  t h e  Hawaiian 
I s l a n d s  o f  a l l  s p e c i e s  is a l s o  g i v e n .  

For e a c h  s p e c i e s  and v a r i e t y ,  a  map showing d i s t r i b u t i o n  w i t h i n  
t h e  C r a t e r  D i s t r i c t  is  p r o v i d e d  i n  Appendix B.  

A l l  t a x a  l i s t e d  a r e  r e p r e s e n t e d  by c o l l e c t i o n s  i n  Herb HOE 
( p r e s e n t l y  a t  H A W ) ,  w i t h  a v a i l a b l e  d u p l i c a t e s  a l s o  a t  HAW and t h e  
h e r b a r i u m  of  H a l e a k a l a  N a t i o n a l  P a r k .  To d a t e ,  4 2  t a x a  h a v e  been  
d i s t r i b u t e d  t h r o u g h  t h e  Bryophyta  Hawai ica  E x s i c c a t a ,  S e r i e s  I ,  
Decades 4-10 and a r e  a v a i l a b l e  i n  a  l a r g e  number o f  i n s t i t u t i o n s  
(Hoe 1974b,  - 1 9 7 8 b ) .  - 

I n  o r d e r  t o  f a c i l i t a t e  u s e  of  t h i s  l i s t ,  t h e  g e n e r a  have  been  
l i s t e d  i n  a l p h a b e t i c a l  o r d e r ,  f o l l o w e d  by ( i n  a l p h a b e t i c a l  o r d e r )  
t h e  s p e c i e s .  The f a m i l y  d e s i g n a t i o n s  a r e  t h o s e  u t i l i z e d  by Hoe 
( 1 9 7 4 2 ) .  

111. ANALYSIS OF THE FLORA AND DISCUSSION.* 

Dur ing  t h r e e  summers' f i e l d  work o v e r  900 c o l l e c t i o n s ,  
p r i m a r i l y  o f  mosses ,  were  made. These  r e s u l t e d  i n  128 t a x a  
r e p r e s e n t i n g  5 8 . 4 %  of a l l  r e c o r d e d  from Maui b e i n g  i d e n t i f i e d  
from t h e  Park  and immedia te ly-ad  j a c e n t  r e g  i o n s .  T h e r e  a r e  

* R e f e r e n c e s  t o  t h e  H a l e a k a l a  moss f l o r a  and v e g e t a t i o n  a r e  based  
s o l e l y  upon RBI f i e l d  work and  o b s e r v a t i o n s .  



s t i l l  a  few s p e c i e s  whose i d e n t i t i e s  remain  unknown. Such a  
h i g h  p r o p o r t i o n  o f  t h e  Maui f l o r a  b e i n g  i n  t h e  C r a t e r  D i s t r i c t  is 
p a r t i c u l a r l y  i m p r e s s i v e  when one  c o n s i d e r s  t h a t  e x c e p t  a l o n g  i ts 
lower  e d g e s ,  t h e  a r e a  is e s s e n t i a l l y  a  d r y  a l p i n e  e c o s y s t e m .  
H a l e a k a l a  N a t i o n a l  Pa rk  i s ,  n e v e r t h e l e s s ,  t h e  o n l y  known l o c a l i t y  
i n  t h e  Hawaiian I s l a n d s  f o r  a t  l e a s t  25  t a x a  and t h e  o n l y  known 
Maui l o c a l i t y  f o r  more t h a n  an  a d d i t i o n a l  38. F i g u r e s  s u c h  a s  
t h e s e  c a n  o n l y  emphas ize  t h e  d i s t i n c t i v e n e s s  o f  H a l e a k a l a  and i t s  
mosses .  

1. E c o l o q i c a l  c h a r a c t e r  o f  t h e  H a l e a k a l a  moss f l o r a .  

The g r e a t e r  p a r t  o f  t h e  C r a t e r  D i s t r i c t  may be d e s c r i b e d  a s  a  
r o c k y ,  s h i f t i n g  sand  d e s e r t .  Excep t  i n  t h e  Kaupo Gap a r e a ,  i t  
h i e s  l a r g e l y  above  t h e  i n v e r s i o n  l a y e r .  The open ,  d r y  a l p i n e -  
l i k e  t e r r a i n  is  t h u 5  due  t o  c l i m a t i c  a s  w e l l  a s  e d a p h i c  c o n d i -  
t i o n s .  The mosses  c a n  be p l a c e d  w i t h i n  s e v e n  v e g e t a t i o n  t y p e s  
( F i g .  2 ) .  

A .  The open ,  r o c k y ,  s h i f t i n g  sand-Grimmia d e s e r t  (Type  I A ) .  

Along t h e  upper  n o r t h - s l o p i n g  o u t e r  f a c e ,  t h e  l a n d s c a p e  
c o n s i s t s  p r i m a r i l y  o f  pahoehoe mounds and b l a c k  c i n d e r  o v e r l y i n g  
a  f i n e  a s h  l a y e r .  Runoff must  b e  v e r y  r a p i d .  The a r e a  i s  n e a r l y  
d e v o i d  o f  v e g e t a t i o n  from t h e  summit down t o  a b o u t  8000 f e e t  
(2450  m )  w i t h  o n l y  s c a t t e r e d  R a i l l i a r d i a  and Tet ramolopium.  
Mosses t h r o u g h o u t  t h i s  r e g i o n  a r e  e s s e n t i a l l y  r e s t r i c t e d  t o  
s h e l t e r e d  l e d g e s  and c r e v i c e s ;  e p i p h y t e s  a r e  a b s e n t .  E x c e p t  i n  
a few l o c a l l y  f a v o r a b l e  h a b i t a t s ,  mosses  a r e  n e i t h e r  a b u n d a n t  no r  
c o n s p i c u o u s .  

The o n l y  mosses  which may be  c o n s i d e r e d  f r e q u e n t  b e l o n g  t o  
t h e  g e n u s  ~ r i m m i a :  Grimmia h a l e a k a l a e ,  5. t r i c h o p h y l l a ,  a n d ,  new 
t o  t h e  Hawaiian I s l a n d s ,  5. c f .  p i l i f e r a .  Amphidium t o r t u o s u m  is  
o n l y  s p a r i n g l y  p r e s e n t .  Notewor thy  i n  t h i s  v e g e t a t i o n  t y p e  a r e  

- 

E n c a l y p t a  s a n d w i c e n s i s  and P o h l i a  c r u d a ,  e a c h  s e e n  a s  a  s i n g l e  
c o l o n y  and p r e v i o u s l y  un reco rded  from Maui. E q u a l l y  r e m a r k a b l e  
is  t h e  n e a r l y  t o t a l  a b s e n c e  o f  Racomitr ium lanuginosum v a r .  
p ru inosum ( s e e  P a r t  B b e l o w ) .  

B .  The open ,  r o c k y ,  s h i f t i n g  sand-Racomitr ium d e s e r t  (Type I B ) .  

T h i s  v e g e t a t i o n  t y p e  i s ,  by f a r ,  t h e  most  e x t e n s i v e  i n  t h e  
D i s t r i c t  encompass ing  t h e  e n t i r e  c e n t r a l  and w e s t e r n  c r a t e r  
f l o o r .  The overwhelming i m p r e s s i o n  one  g a i n s  w h i l e  t r a v e r s i n g  
t h e  a r e a  i s  one  o f  b l e a k n e s s ;  i t  c o n s i s t s  l a r g e l y  o f  an 
a s semblage  of  a p p a r e n t l y  b a r r e n  rock  mounds and s h i f t i n g  b l a c k  
c i n d e r  o v e r l y i n g  f i n e  a s h .  

Al though r u n o f f  i n  most  o f  t h i s  a r e a  i s  p r o b a b l y  a s  r a p i d  a s  
i n  v e g e t a t i o n  Type I A ,  t h e  a v a i l a b i l i t y  o f  m o i s t u r e  i s  l i k e l y  t o  
be  g r e a t e r .  Wind-dr iven c l o u d s  were  o f t e n  s e e n  t r a p p e d  i n  t h e  
C r a t e r .  The abundance  o f  Racomitr ium - l anuqinosum v a r .  p ru inosum,  
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a  s e n s i t i v e  m o i s t u r e  i n d i c a t o r  ( T a l l i s  19591,  on windward- fac ing  
l e d g e s  and mounds is  y e t  a n o t h e r  i n d i c a t o r .  F i n a l l y ,  t h e  l i c h e n  
~ t e i e o c a u l o n  v u l c a n i  ( B o r y )  A c h . ,  s i m i l a r  t o  Racomitr ium eco-  
l o g i c a l l y  and m o r p h o l o g i c a l l y ,  is  a l s o  o f t e n  p r e s e n t  i n  l a r g e  
q u a n t i t i e s  ( S m i t h ,  p e r s .  comm.). 

T r e e s  and s h r u b s  a r e  p r e s e n t  b u t  r e s t r i c t e d  t o  t h e  few o l d e r  
a s h - c o v e r e d ,  u s u a l l y  emergen t  s u r f a c e s  o r  s u b s t a n t i a l  d e p r e s s i o n s  
and ma jo r  c r e v i c e s .  For example ,  b o t h  P u ' u  Mamane ( a n  o l d  c i n d e r  
c o n e )  and Namana o  ke Akua s u p p o r t  t r e e - s i z e d  Sophora  
c h r y s o p h y l l a  i n  a d d i t i o n  t o  s c r u b  v e g e t a t i o n .  G r a s s e s ,  t o o ,  may 
be  l o c a l l y  common i n  t h e s e  s i t e s .  E p i p h y t e s  a r e  p r e s e n t  b u t  a r e  
c o n f i n e d  t o  o l d e r  t r e e s  and s c r u b .  

I n  a d d i t i o n  t o  t h e  o f t e n  abundan t  Racomi t r ium,  t h e  s p e c i e s  o f  
Grimmia o f  v e g e t a t i o n  Type I A  a r e  a l s o  w i d e s p r e a d  h e r e .  O t h e r  
i m p o r t a n t  mosses  which may b e  l o c a l l y  common b u t  a r e  l a r g e l y  
r e s t r i c t e d  t o  s c r u b  h a b i t a t s  i n c l u d e  Brachythec ium lamprocarpurn,  
C e r a t o d o n  p u r p u r e u s ,  F a b r o n i a  c i l i a r i s  (new t o  t h e  Hawai ian  
I s l a n d s )  , and Pa lamoclad  ium wiTkesianum. The e p i p h y t i c  s p e c i e s  
Macrocoma i n t r i c a t a ,  Or tho t r i chu rn  diaphanum (new Maui r e c o r d ) ,  
O r t h o t r i c h u m  hawaiicum, and 0. h i l l e b r a n d i i  a r e  c o n f i n e d  t o  o l d e r  
t r e e s  and s c r u b .  NotewortEy r e c o r d s  f o r  Desmatodon c o n v o l u t u s ,  
E n c a l y p t a  s c a b r a t a ,  Grimmia P a e v i g a t a ,  and G .  t o r q u a t a ,  a l l  known 
on Maui o n l y  f rom t h i s  v e g e t a t i o n  t y p e ,  w e r e  c o l l e c t e d .  

Al though i n  many ways s i m i l a r  t o  t h e  uppermost  n o r t h - f a c i n g  
o u t e r  s l o p e s  (Type  I A ) ,  t h e  abundance  of  Racomi t r ium 
l anug  inosum i n  t h i s  Type is c o n s i d e r e d  o f  s u f f i c i e n t  s i g n i f i c a n c e  
t o  j u s t i f y  t h e  r e c o g n i t i o n  o f  t h e  g r e a t e r  p a r t  o f  t h e  C r a t e r  
(Type I B )  a s  d i s t i n c t .  

C .  The s c r u b  v e g e t a t i o n  t y p e  (Type 11).  

Along t h e  n o r t h - s l o p i n g  o u t e r  f a c e  o f  H a l e a k a l a  below 8 0 0 0  
f e e t  ( 2 4 5 0  m )  t h e r e  i s  a  s c r u b  v e g e t a t i o n  o f  i n c r e a s i n g  d e n s i t y  
and s t a t u r e  e x t e n d i n g  downslope t o  t h e  Pa rk  boundary .  A s  
compared w i t h  t h e  s u b s t r a t e  a t  h i g h e r  e l e v a t i o n s ,  t h e r e  is 
c o n s i d e r a b l e  c i n d e r - f r e e  exposed  a s h  c a p a b l e  o f  c o l o n i z a t i o n  by 
p l a n t s .  The re  is c l e a r l y  a  h i g h e r  m o i s t u r e  a v a i l a b i l i t y  a s  
i n d i c a t e d  by t h e  f r e q u e n c y  o f  c l o u d  c o v e r  o b s e r v e d ,  t h e  d e e p  
r u n o f f  g u l l i e s  and r a v i n e s  a s  w e l l  a s  t h e  abundance  o f  
v e g e t a t i o n .  Rain  w a t e r  f o r  Pa rk  h e a d q u a r t e r s  and r e s i d e n c e  u s e  
i s  a l s o  c o l l e c t e d  h e r e .  

P e r h a p s  a s  t h e  r e s u l t  o f  t h e  g r e a t e r  m o i s t u r e  a v a i l a b i l i t y ,  
t h e r e  is an i n c r e a s e  i n  b o t h  b iomass  and d i v e r s i t y  o f  t h e  mosses .  
Excep t  i n  l o c a l l y  f a v o r a b l e  h a b i t a t s ,  however ,  t h e y  a r e  p r i m a r i l y  
a s s o c i a t e d  w i t h  t h e  s c r u b  v e g e t a t i o n  o r  a r e  s c a t t e r e d  on 
s h e l t e r e d  l e d g e s  and i n  o t h e r  p r o t e c t e d  s i t e s .  Only t h e  
d r o u g h t - t o l e r a n t  Grimmia s p e c i e s  o f  v e g e t a t i o n  Type I a r e  l i k e l y  
t o  be on exposed  r o c k s .  E p i p h y t i c  s p e c i e s  a r e  s p a r i n g l y  p r e s e n t .  



Mosses common i n  t h i s  s c r u b  v e g e t a t i o n  t y p e  i n c l u d e ,  i n  
a d d i t i o n  t o  t h e  Grimmia s p e c i e s  o f  v e g e t a t i o n  Type I ,  Amphidium 
t o r  tuosum, Anoectang ium h a l e a k a l a e ,  Ce ra todon  p u r p u r e u s ,  and 
P t y c h o m i t r i u m  mau iense .  Two e p i p h y t i c  s p e c i e s ,  Macrocoma 
i n t r i c a t a  and O r t h o t r i c h u m  hawaiicum, may o c c a s i o n a l l y  be s e e n .  
Grimmia a p o c a r p a  v a r .  p u l v i n a t a ,  G .  a p o c a r p a  v a r .  s t r i c t a ,  and 
G .  p u l v i n a t a ,  a l l  new t o  t h e  ~ a w a i i a n  I s l a n d s ,  a r e  p r e s e n t .  

S e v e r a l  d e e p  r a v i n e s  be tween  Hosmer Grove and t h e  Ko 'o l au  Gap 
a c t  a s  c h a n n e l s  f o r  c l o u d - b e a r i n g  winds .  Smooth water-worn r o c k s  
and t h e  p r e s e n c e  o f  d e b r i s  t a n g l e d  i n  b r a n c h e s  i n d i c a t e  t h a t  t h e y  
a l s o  s e r v e  a s  r u n o f f  c h a n n e l s  d u r i n q  heavy r a i n s .  S t a n d i n q  w a t e r  
is o c c a s i o n a l l y  p r e s e n t .  The o c c u r  i e n c e  - of  l a r g e  ~ e t r o s i d e r o s  
t r e e s  and an abundance  of  S a d l e r i a  c l e a r l y  i n d i c a t e  t h e  more 
f a v o r a b l e  m e s i c  c o n d i t i o n s .  These  r a v i n e s  a r e  c o n s i d e r e d  s u f -  
f i c i e n t l y  d i f f e r e n t i a t e d  t o  w a r r a n t  t h e i r  r e c o g n i t i o n  a s  a  
d i s t i n c t i v e  v e g e t a t i o n  s u b t y p e .  However, t h e y  a r e  n o t  mapped 
h e r e  due  t o  t h e i r  s m a l l  s i z e .  

The mosses  o f  t h e  d e e p  r a v i n e s  a r e  d i s s i m i l a r  t o  t h e  s c r u b  
v e g e t a t i o n  t y p e  and have  much g r e a t e r  c o v e r  a s  w e l l .  They a r e  no 
l o n g e r  r e s t r i c t e d  t o  s h e l t e r e d  l e d g e s  o r  t o  s i t e s  under  s c r u b .  
Pa lamoclad ium wi lkes i anum and P l a g i o p u s  o e d e r i  a r e  o f t e n  abundan t  
on l e d g e s ,  and  Grimmia c f .  p i l i f e r a  and P tychomi t r ium mau iense  
l o c a l l y  form t h i c k  c a r p e t s  on r o c k s .  O the r  s p e c i e s  a l s o  common 
i n c l u d e  Amphidium t o r t u o s u m ,  B a r t r a m i a  b a l d w i n i i ,  and 
Bracny thec ium lamprocarpum. The e p i p h y t i c  U l o t a  c e r v i n a  is 
s c a t t e r e d .  F i s s i d e n s  t a x i f o l i u s  and Rhabdoweis ia  c r i s p a t a ,  b o t h  
new t o  Maui, a r e  p r e s e n t .  The t y p e  l o c a l i t y  f o r  P o r e l l a  hoeana  
H a t t o r i  ( a  l e a f y  l i v e r w o r t  s p e c i e s  d e s c r i b e d  from t h e  R B I ' s  f i r s t  
y e a r ' s  c o l l e c t i o n )  is i n  t h i s  v e g e t a t i o n  s u b t y p e .  

D .  The mixed t a l l  s c r u b - t r e e  v e g e t a t i o n  t y p e  (Type 111). 

A s  c h a r a c t e r i z e d  i n  t h e  f o l l o w i n g  p a r a g r a p h s  t h e  mixed t a l l  
s c r u b - t r e e  v e g e t a t i o n  t y p e  is  r e s t r i c t e d  t o  Kaupo Gap be tween  
O ' i l i p u ' u  and t h e  Pa rk  boundary .  I t  encompasses  a  cont inuum of  
t h r e e  s u b t y p e s  d e t e r m i n e d  p r i m a r i l y  by w a t e r  a v a i l a b i l i t y :  a n  
open ,  v e r y  low,  s c a t t e r e d  s c r u b  toward t h e  s o u t h w e s t  ( t h e  mos t  
x e r i c ) ;  a  d e n s e  t a l l  s c r u b  w i t h  M e t r o s i d e r o s  and t a l l  Dodonaea 
i n  t h e  c e n t r a l  c o r r i d o r  ( i n t e r m e d i a t e ) ;  a n d ,  a l o n g  t h e  n o r t h e a s t  
w a l l ,  a  remnant  Acac ia -Myrs ine  f o r e s t  ( t h e  most  m e s i c ) .  Due t o  
d i f f i c u l t i e s  o f  a c c e s s ,  mos t  o b s e r v a t i o n s  were  r e s t r i c t e d  t o  t h e  
remnant  Acac ia -Myrs ine  s u b t y p e  a l o n g  Kaupo T r a i l ;  t h i s  h a s  
r e s u l t e d  i n  t h e  t h r e e  s u b t y p e s  b e i n g  t r e a t e d  h e r e  a s  components  
o f  a  s i n g l e  v a r i a b l e  Type. 

T h e  e n t i r e  Kaupo Gap a r e a  c o n s i s t s  p r i m a r i l y  o f  rough  ' a ' a  
f l o w s  s l o p i n g  m o r e - o r - l e s s  s t e e p l y  toward  t h e  s o u t h e a s t .  I t  l i e s  
a l o n g  t h e  b o r d e r  o f  t h e  l e e w a r d ,  r a in shadow s i d e  o f  H a l e a k a l a .  
Thus ,  e x c e p t  a l o n g  i t s  e a s t e r n  h a l f ,  i t  i s  h o t  and d r y .  F i n e  a s h  
i s  a b u n d a n t ,  b o t h  i n  v a r i o u s l y - s i z e d  p o c k e t s  and i n  t e r r a c e - l i k e  
l e v e l  a r e a s .  Deep r u n o f f  c h a n n e l s  a l o n g  b o t h  c l i f f  f a c e s ,  
somet imes  w i t h  s t a n d i n g  w a t e r ,  s u g g e s t  a t  l e a s t  o c c a s i o n a l l y  
t o r r e n t i a l  r a i n f a l l .  



The 
open .  
c h a n n e l  

wes te rn-most  p o r t i o n  o f  Kaupo Gap i s  v e r y  h o t ,  d r y ,  and 
Excep t  f o r  s c a t t e r e d  l a r g e  M e t r o s i d e r o s  a l o n g  t h e  r u n o f f  
, t h e  v e g e t a t i o n  i s  low and s c a t t e r e d .  G o a t s  a r e  a b u n d a n t  

and have had a  pronounced e f f e c t  on t h e  v e g e t a t i o n .  Mosses a r e  
p r e s e n t  b u t  o f  low c o v e r  and p r i m a r i l y  i n  s h e l t e r e d  h a b i t a t s .  
Some s p e c i e s  which a r e  s p a r i n g l y  r e p r e s e n t e d  h e r e  a r e  Bryum - 

ceramiocarpum,  Ce ra todon  g u r p u r e u s ,  Didymodon v i n e a l i s  v a r  . 
f l a c c i d a ,  Grimmia h a l e a k a l a e ,  5. c f .  p i l i f e r a ,  and Trichostomum 
o b l o n g i f o l i u m .  The mos t  n o t e w o r t h y  b r y o p h y t e  d i s c o v e r e d  is  
R i c c i a  s o r o c a r p a  B i s c h . ,  a  t h a l l o i d  l i v e r w o r t  p r e v i o u s l y  unknown 
i n  t h e  Hawaiian I s l a n d s  (Hoe 1 9 7 8 a ) .  - 

The upper  ( n o r t h e r n )  end o f  t h e  c e n t r a l  c o r r i d o r  o f  Kaupo Gap 
c o n s i s t s  o f  an  u n d u l a t i n g ,  s o u t h - s l o p i n g  ' a ' a  f l o w .  Most o f  t h e  
a s h  p o c k e t s  a r e  cove red  by w a t e r -  and w i n d - t r a n s p o r t e d  b l a c k  
c i n d e r  from t h e  c e n t r a l  c r a t e r .  Runoff and p e r c o l a t i o n  t h r o u g h  
t h i s  v e r y  l o o s e  s u b s t r a t e  m u s t  be r a p i d .  The v e g e t a t i o n  is  
p r i m a r i l y  o f  1 .0  t o  1 . 5  m t a l l ,  m o r e - o r - l e s s  open  t p h e l a  and 
Dodonaea. Only t h r e e  mosses  may be  c o n s i d e r e d  f r e q u e n t :  Grimmia 
h a l e a k a l a e  on exposed  r o c k s  w i t h  Bryum a rgen teum and  erat to don 
p u r p u r e u s  on a l l u v i a l  a s h  d e p o s i t s .  These  a r e  a l l  
d e s i c c a t i o n - t o l e r a n t  s p e c i e s .  T h e i r  c o v e r ,  however ,  i s  s m a l l .  

Along t h e  e d g e s  o f  a  few a l l u v i a l  a s h  d e p o s i t s ,  g n a r l e d  o l d  
M e t r o s i d e r o s  a r e  somet imes  p r e s e n t .  These  t r e e s ,  a s  s o u r c e s  o f  
b o t h  s h a d e  and f o g  d r i p ,  c a n  p r o v i d e  l o c a l l y  l e s s  s e v e r e  
c o n d i t i o n s .  Not s u r p r i s i n g l y ,  t h e n ,  t h e  b r y o f l o r a  is somewhat 
more d i v e r s e  and t h e  cove r  g r e a t e r .  B rachy thec ium lamprocarpum 
and Palamocladium wi lkes i anum a r e  common; a  few s t r a n d s  o f  
Macrocoma i n t r i c a t a  and Zyqodon t e t r a g o n o s t o m u s  a s  e p i p h y t e s  
a r e  p r e s e n t .  From a f l o r i s t i c  p o i n t  o f  v i ew ,  however ,  t h e r e  a r e  
no s p e c i e s  o f  p a r t i c u l a r  i n t e r e s t .  

The lower  c e n t r a l  Kaupo Gap p r e s e n t e d  some o f  t h e  mos t  
f o r m i d a b l e  t e r r a i n  e x p e r i e n c e d  d u r i n g  t h e  s u r v e y ' s  f i e l d  work.  
R i d g e s  and g u l l i e s  o f  l o o s e  ' a ' a ,  a p p a r e n t l y  t h e  r e m a i n s  o f  
c o l l a p s e d  l a v a  t u b e s ,  were  t r a v e r s e d  w i t h  e x t r e m e  annoyance .  
T h e r e  is  a  n e a r l y  c o n t i n u o u s  c o v e r  o f  t a n g l e d ,  2 t o  3 m t a l l  
Dodonaea and s t y p h e l i a  e n s n a r i n g  and j a b b i n g  a t  t h e  unwary. I n  
p l a c e s ,  m a t s  o f  Eupator fum seemed p r e s e n t  o n l y  t o  t r i p  t h e  
f r u s t r a t e d .  C o n d i t i o n s  s u c h  a s  t h e s e  a r e  n o t  c o n d u c i v e  t o  
c a r e f u l  o b s e r v a t i o n  and c o l l e c t i o n .  However, Grimmia h a l e a k a l a e ,  
common on r o c k s ,  was n o t e d .  

Kaupo T r a i l  p r o v i d e s  e a s y  a c c e s s  t o  t h e  mos t  m e s i c  p o r t i o n s  
o f  Kaupo Gap a l o n g  i t s  e a s t e r n  edge .  The t r a i l  c r o s s e s  
s o u t h e a s t - s l o p i n g  ' a ' a  l a v a  f l o w s  a s  w e l l  a s  a  number o f  l e v e l  
a s h - f i l l e d  t e r r a c e s .  A rocky  d r a i n a g e  c h a n n e l ,  some t imes  o f  
c o n s i d e r a b l e  d e p t h ,  l i e s  be tween  t h e  t r a i l  and t h e  b a s e  of t h e  
c l i f f s .  Excep t  i n  t h e  l e v e l  t e r r a c e s ,  mos t  o f  t h e  a s h  h a s  
s e t t l e d  b e n e a t h  t h e  rocky  s u r f a c e .  R a i n f a l l ,  t h e r e f o r e ,  
p e r c o l a t e s  downward r a p i d l y .  The ash- f  i l l e d  t e r r a c e s  may, 
however ,  r ema in  m o i s t  f o r  l o n g  p e r i o d s  o f  t i m e ;  s t a n d i n g  w a t e r  is  
somet imes  p r e s e n t  i n  t h e  rocky  r u n o f f  c h a n n e l .  



The v e g e t a t i o n  o f  t h i s  a r e a  is  complex.  I t  c o u l d  e a s i l y  be  
s u b d i v i d e d  i n t o  a t  l e a s t  t h r e e  t y p e s  d e p e n d e n t  l a r g e l y ,  i t  
a p p e a r s ,  on s u b s t r a t e  v a r i a t i o n .  The ' a ' a  r i d g e s ,  f o r  example ,  
a r e  c o v e r e d  p r i m a r i l y  by a  Dodonaea-St h e l i a  s c r u b  of  modera t e  

----Ti h e i g h t ,  o f t e n  mixed w i t h  Vaccinium. A t r e e  e i g h t  Dodonaea s c r u b  
s u r r o u n d s  t h e  a s h - f i l l e d  t e r r a c e s  a l o n g  t h e  rock-ash  i n t e r f a c e .  
The t e r r a c e s  t h e m s e l v e s  a r e  cove red  by g r a s s e s .  Along t h e  lower  
h a l f  o f  t h e  t r a i l ,  g r o v e s  o f  Myrs ine  and A c a c i a  form a  g a l l e r y  
f o r e s t  a l o n g  t h e  s t r e a m b e d .  P a r t i c u l a r l y  i n  t h e  remnant  Myrs ine  
f o r e s t ,  a  number o f  lowland  r a i n  f o r e s t  mosses  may be  found;  t h i s  
a p p a r e n t l y  marks  t h e  upper  e l e v a t i o n a l  l i m i t  f o r  many, a t  l e a s t  
i n  t h e  Pa rk .  

The moss v e g e t a t i o n  o f  t h i s  p o r t i o n  o f  Kaupo Gap shows a 
c o m p l e x i t y  s i m i l a r  t o  t h a t  d e m o n s t r a t e d  by t h e  h i g h e r  p l a n t s .  
The t e r r a c e s ,  f o r  example ,  a r e  a l m o s t  c o m p l e t e l y  d e v o i d  o f  mosses  
due  t o  t h e  s h a d i n g  and c rowding  e f f e c t s  o f  t h e  g r a s s e s .  Bryum 
a rqen teum,  a l o n g  t h e  t r a i l  and i n  a  few open  a r e a s ,  is t h e  o n l y  
f r e q u e n t  s p e c i e s .  I n  t h e  kikuyu g r a s s l a n d s  ( P e n n i s e t u m  
c l a n d e s t i n u m  Hochs t .  e x  C h i o v . )  n e a r  t h e  s o u t h e r n  P a r k  bounda ry ,  
Campylopus u m b e l l a t u s  is f r e q u e n t  on exposed  r o c k s ;  F i s s i d e n s  
l a n c i f o l i u s  and F.  i n t e r m e d i u s  a r e  v e r y  s p a r i n g l y  p r e s e n t  unde r  
t h e  l o o s e  g r a s s  ma t s .  T h i s  is t h e  o n l y  known P a r k  l o c a l i t y  f o r  
F .  i n t e r m e d i u s  which is u s u a l l y  a  low e l e v a t i o n  r a i n  f o r e s t  - 
t a x o n .  

The rocky  scrub-domina ted  p o r t i o n s  o f  t h e  ' a ' a  r i d g e s  s u p p o r t  
a  v a r i e d  moss f l o r a  d e p e n d e n t  upon t h e  amount o f  e x p o s u r e  t o  
which t h e y  a r e  s u b j e c t e d .  On m o r e - o r - l e s s  open  r o c k s ,  Grimmia 
h a l e a k a l a e  and Racomitr ium lanuginosum v a r .  p ru inosum a r e  common; 
a s s o c i a t e d  w i t h  low s c r u b  and under  t r e e s ,  Anoectangium 
h a l e a k a l a e ,  Macrocoma i n t r i c a t a ,  O r t h o t r i c h u m  hawaiicum, 
Pa lamoclad  ium wi lkes i anum,  and Sematophyl lum h a w a i i e n s e  a r e  
f r e q u e n t .  

A s  s u g g e s t e d  e a r l i e r ,  t h e  remnant  Myrs ine  f o r e s t  s u p p o r t s  a  
r emarkab ly  d i v e r s e  f l o r a  b e c a u s e  i t  seems t o  mark t h e  upper  
e l e v a t i o n a l  l i m i t s  o f  many m e s i c  r a i n  f o r e s t  s p e c i e s .  The re  is 
d e l i b e r a t e  emphas i s  on t h e  t e r m s  "mes ic"  and "uppe r  e l e v a t i o n a l "  
i n  t h i s  c o n t e x t ;  t h e  o n l y  o t h e r  comparab le  e l e v a t i o n s  w i t h i n  t h e  
Pa rk  a r e  i n  t h e  w e s t e r n  Kaupo Gap. T h e r e ,  c o n d i t i o n s  a r e  d r y  and 
mosses  have  an  i n s i g n i f i c a n t  c o v e r .  On t h e  o t h e r  hand ,  
comparab le  m o i s t u r e  t r a n s i t i o n s  ( s u c h  a s  a t  P a l i k u  and t h e  upper  
Ko 'o l au  Gap) a r e  a t  c o n s i d e r a b l y  h i g h e r  e l e v a t i o n s .  Al though 
s e v e r a l  r a i n  f o r e s t  t a x a  r e a c h  P a l i k u  and e x t e n d  no f u r t h e r  
u p s l o p e ,  i n t e r p r e t a t i o n  o f  t h e  r o l e  of  a l t i t u d e  t h e r e  is  
d i f f i c u l t  b e c a u s e  t h e  a r e a  seems a l s o  t o  b e  t r a n s i t i o n a l  f o r  
s e v e r a l  o t h e r  p a r a m e t e r s ,  i n c l u d i n g  r a i n f a l l ,  s u b s t r a t e ,  and 
v e g e t a t i o n  t y p e s .  Common mosses  i n  t h e  Myrsine f o r e s t s  i n c l u d e  
Br achy thec ium plumosum, Campylopus u m b e l l a t u s ,  Gr immia 
h a l e a k a l a e ,  Macrocoma i n t r i c a t a ,  Palamocladium wi lkes i anum,  
P t y c h o m i t r  ium mau iense ,  and Thuidium p l  i ca tum.  Most o f  t h e  
f o l l o w i n g  r a i n  f o r e s t  s p e c i e s  a r e  a l s o  common i n  t h e  lower  
e a s t e r n  Kaupo Gap b u t  a r e  n o t  known t o  e x t e n d  any h i g h e r  t h a n  
t h e s e  Myrs ine  s t a n d s :  B a r b e l l a  t r i c h o p h o r a ,  Entodon s o l a n d e r i ,  
F i s s i d e n s  l a n c i f o l i u s  ( r a r e ) ,  Racopilum c u s p i d  igerum,  



Sematophyl lum h a w a i i e n s e ,  Thuidium c r e n u l a t u m ,  and Trachypus  
h u m i l i s  v a r .  f l a g e l l i f e r ,  

E .  The c l i f f  f a c e  v e g e t a t i o n  t y p e  (Type I V ) .  

The c e n t r a l  c r a t e r  is  s u r r o u n d e d  on a l l  f o u r  s i d e s  by s t e e p  
c l i f f s ,  some o f  which a r e  o v e r  1000 f e e t  ( 3 0 0  m )  h i g h .  The two 
major  e ros ion - fo rmed  g a p s ,  K O '  o l a u  and Kaupo, a r e  a l s o  b o r d e r e d  
by  s h e e r  w a l l s .  D i f f i c u l t y  o f  a c c e s s  p r e v e n t e d  r e c o n n a i s s a n c e  o f  
t h i s  Type e x c e p t  a l o n g  t h e  e s t a b l i s h e d  Halemau'u  and L a u ' u l u  
t r a i l s  and beh ind  t h e  Kapalaoa  and Holua c a b i n s .  

The c l i f f  f a c e s  s e e n  a l o n g  p a r t s  o f  t h e  Halemau'u T r a i l  and 
i n  t h e  upper  w e s t e r n  Kaupo Gap a r e  v e r t i c a l  rock  w a l l s .  The 
s c a t t e r e d  s c r u b  p r e s e n t  is  e s t a b l i s h e d  i n  f i s s u r e s .  M e t r o s i d e r o s  
is t h e  mos t  common ang iospe rm i n  s u c h  h a b i t a t s ;  Grimmia 
h a l e a k a l a e  seems to be  t h e  o n l y  common moss.  

On less s t e e p l y - s l o p i n g  c l i f f s ,  t h e r e  i s  a  c o n s i d e r a b l e  
amount o f  a s h  p r e s e n t .  T h e r e  is  o f t e n ,  e x c e p t  i n  t h e  d r i e s t  
a r e a s ,  a  m o d e r a t e l y  d e n s e  t o  c l o s e d  S t y p h e l i a  s c r u b  c o v e r  o f  up 
t o  a b o u t  1 t o  1 . 5  m h e i g h t .  I n  t h e  w e t t e r  s i t e s ,  however ,  
Vacc in ium is  o f t e n  dominan t .  The v e r y  l i m i t e d  a v a i l a b l e  d a t a  
s u g g e s t ,  b u t  a t  p r e s e n t  a r e  i n s u f f i c i e n t  t o  w a r r a n t ,  s e p a r a t i o n  
o f  t h i s  v e g e t a t i o n  i n t o  s e v e r a l  s u b t y p e s .  For example ,  t h e  
somewhat randomly and c e r t a i n l y  i n c o m p l e t e l y  c o l l e c t e d  mosses  
f rom t h e  Halemau'u ,  L a u ' u l u ,  Kapa laoa ,  and Holua a r e a s  show 
marked d i f f e r e n c e s  i n  t h e  s p e c i e s  c o m p o s i t i o n  ( T a b l e  1 ) .  F u r t h e r  
s u r v e y s  o f  t h e s e  d i f f i c u l t  c l i f f  f a c e s  would p r o b a b l y  p r o v i d e  t h e  
n e c e s s a r y  b a s i s  f o r  s u c h  r e f i n e m e n t .  

The n o r t h - f a c i n g  c l i f f s  a l o n g  t h e  upper  p o r t i o n s  o f  t h e  
Halemau'u T r a i l  a r e ,  due  t o  t h e i r  i n t e r c e p t i o n  o f  c l o u d - b e a r i n g  
t r a d e  w i n d s ,  c o n s i d e r a b l y  more m e s i c  t h a n  t h e  o t h e r  c l i f f  f a c e s .  
A s  a  r e s u l t ,  s e v e r a l  r a i n  f o r e s t  t a x a ,  i n c l u d i n g  F u n a r i a  
s u b i n t e q r a ,  I s o p t e r y g i u m  a l b e s c e n s ,  Thuidium h a w a i e n s e ,  and 
Thuidium p l i c a t u m  a r e  p r e s e n t .  I t  is  n o t e w o r t h y  t h a t  no s p e c i e s  
a r e  known from a l l  f o u r  a r e a s .  S e v e r a l  s i g n i f i c a n t  mosses  a r e  
p r e s e n t  i n  t h e  c l i f f  f a c e  v e g e t a t i o n  t y p e :  Bryum ceramiocarpum 
and Grimmia p u l v i n a t a  (new t o  t h e  Hawaiian I s l a n d s ) ,  a s  w e l l  a s  
t h e  l o c a l l y  v e r y  r a r e  Andreaea  r u p e s t r i s ,  P l a q i o p u s  o e d e r i ,  
P o h l i a  b a l d w i n i i ,  and P o h l i a  m a u i e n s i s .  

F.  The " r a i n  f o r e s t "  v e g e t a t i o n  t y p e  (Type  V ) .  

T h e  c l o s e s t  a p p r o x i m a t i o n  t o  a  r a i n  f o r e s t  v e g e t a t i o n  is 
p r e s e n t  i n  t h e  C r a t e r  D i s t r i c t  o n l y  a t  P a l i k u  and a l o n g  t h e  b a s e  
o f  K u i k i .  The t r u e  ' o h i ' a  r a i n  f o r e s t s  on  t h e  o u t e r  s o u t h e a s t  
s l o p e s  below K u i k i ,  a l t h o u g h  i n v e s t i g a t e d ,  a r e  n o t  i n c l u d e d  i n  
t h i s  d i s c u s s i o n .  The a r e a  under  c o n s i d e r a t i o n  c o n s i s t s  p r i m a r i l y  
o f  s t e e p ,  rocky  c l i f f s  w i t h  o c c a s i o n a l  d e e p l y  e roded  g u l l i e s .  
The c l i f f s  a r e  c o v e r e d  by v e r y  d e n s e  t r e e - h e i g h t  M e t r o s i d e r o s  and 
s c a t t e r e d  Che i rodendron .  S c r u b  v e g e t a t i o n ,  p a r t i c u l a r l y  o f  
Vacc in ium,  i s  f r e q u e n t .  Exposed b a r r e n  rock  i s  s p a r i n g l y  



TABLE 1. Mosses o f  t h e  four  major C r a t e r  D i s t r i c t  c l i f f  f a c e s .  
T h i s  l i s t i n g  is p robab ly  inc.omplete,  due  t o  d i f f i c u l t y  
of  a c c e s s  t o  most a r e a s .  S p e c i e s  p r e s e n c e  is i n d i c a t e d  
by X .  

TAXON Halemau'u L a u ' u l u  Kapalaoa Holua 

Ceratodon ur u r e u s  e,e- Racomitrium anuglnosum 

B a r t r a m i a  b a l d w i n i i  
Grimmia h a l e a k a l a e  

Bryum argenteum 
Bryum ceramiocarpum 
S a e l a n i a  g l a u c e s c e n s  

P o h l i a  m a u i e n s i s  X X X 
Palamoclad ium w i l  kesianum X X X 

Grimmia E i c h o p h y l l a  

Brachythecium lamprocarpum X X X I 
Amphid ium t o r  tuosum 
Anoectangium h a l e a k a l a e  
P h i l o n o t i s  t u r n e r i a n a  

Campylopus u m b e l l a t u s  
Ctenidium decur  r e n s  
-- - - -  

F u n a r i a  s u b i n t e q r a  
I s o p t e r y g  iurn  a l b e s c e n s  
Macromitrium owahiense 
Thuid iurn hawaiense 
Thuid iurn p l  ica tum 

Bryoerythrophyl lum r e c u r v i r o s t r e  
- -  

Macrocoma i n t r l c a t a  
Macromitrium ~l i ferum 
P o h l i a  b a l d w i n i i  
T r i c h o s t o m u j  b a r t r a m i i  
U l o t a  c e r v i n a  
Zyqodon r e i n w a r d t i i  

Andreaea r u p e s t r i s  
Bryum hawaiicum 
D i c r a n e l l a  s p .  
~ n c a l y p t a  s c a b r a t a  
O r  t h o  t r  ichum hawaiicum 
T o r t u l a  p r i n c e p s  

B a r b u l a  v i n e a l  is v a r .  f l a c c i d a  
Brachythec- ha_waiicum 
Campylopus p i 1  i f e r  
D e s m a t o d o ~  c o n v o l u t u s  
Gr lmmia h.;gata 
Gr lmmla p u l v l n a t a  
P lag  iopus  oeder  i 
T o r t u l a  a l p i n a  v a r .  i n e r m i s  



p r e s e n t  a s  v e r t i c a l  rock  f a c e s .  The h u m i d i t y  i n  t h i s  a r e a  is  
h i g h  and wind-d r iven  fog  and r a i n  from upper  K ipahu lu  V a l l e y  
f r e q u e n t .  The s o i l  is  p r o b a b l y  a lways  m o i s t .  The b r y o p h y t e  
v e g e t a t i o n  i s  l u s h ,  and e p i p h y t e s  a r e  a b u n d a n t .  

The a r e a  immed ia t e ly  a round  t h e  P a l i k u  Cab ins  l o o k s  q u i t e  
d i f f e r e n t .  An a n t h r o p o g e n i c a l l y - m a i n t a i n e d  g r a s s l a n d ,  u t i l i z e d  
b o t h  f o r  p a s t u r a g e  and camping ,  p r e d o m i n a t e s .  I n t e r s p e r s e d  i n  
p a r t  o f  t h i s  g r a s s l a n d  is  a  remnant ,  p r i m a r i l y  
Myrsine-Cheirodendron-MetrosiderQs f o r e s t .  A d e e p ,  rocky  r u n o f f  
c h a n n e l  c r o s s e s  t h i s  a r e a ;  t h e  l u s h  moss v e g e t a t i o n  i n  a l l  b u t  
t h e  g r a s s l a n d s  i s  s i m i l a r  t o  t h e  r a i n  f o r e s t  t y p e  below K u i k i .  
The mosses  o f  t h e  b a s e  of  K u i k i  and o f  P a l i k u  w i l l  t h e r e f o r e  be 
d i s c u s s e d  t o g e t h e r .  

A s  p r e v i o u s l y  s u g g e s t e d ,  t h e  numerous humid and shaded  r u n o f f  
g u l l i e s  a r e  c h a r a c t e r i z e d  by water-worn b o u l d e r s  c a r p e t e d  by 
mosses .  T h e  most  abundan t  s p e c i e s ,  Brachythec ium plumosum, is 
c o n f i n e d  t o  t h e  tops  o f  these  l a r g e  r o c k s ,  whe reas  s p e c i e s  s u c h  
a s  Sciaromium t r  i k o s t a t u m  and t h e  r a r e  Thamnobryum spec iosum a r e  
r e s t r i c t e d  t o  t h e  more v e r t i c a l  s i d e s .  O t h e r  rock  t o p s  may have  
l a r g e ,  s o f t  y e l l o w  and b l a c k  c a r p e t s  o f  t h e  uncommbn ~ r a c h y p u s  
b i c o l o r ,  o r  " f o r e s t s "  of  t h e  t r e e - s h a p e d  Homaliodendron 
f l a b e l l a t u m .  O t h e r  a p p a r e n t l y  r a r e  s p e c i e s  o f t e n  e n c o u n t e r e d  on 
r o c k s  h e r e  i n c l u d e  G l o s s a d e l p h u s  c h r y s o b a s i l a r i s ,  G .  i r r o r a t u s ,  
and Grimmia s c a b r i f o l i a .  On more exposed  r o c E s ,  Campylopus 
s k o t t s b e r g i i  ( i n c l u d i n g  t h e  f i r s t  known c o l l e c t i o n  o f  m a t e r i a l  
w i t h  s p o r o p h y t e s )  and P tychomi t r ium mau iense  form e x t e n d e d  
clumps.  Two s p e c i e s  new t o  t h e  Hawaiian I s l a n d s ,  F i s s i d e n s  
t a x i f o l i u s  and Trichostomum t e n u i r o s t r e ,  a r e  p r e s e n t .  

The second most  common s u b s t r a t e  i n  t h i s  r e g i o n  f o r  mosses-- 
t r e e  t r u n k s  and l imbs - - a re  o f t e n  c l o t h e d  i n  e p i p h y t e s .  Excep t  
f o r  F l o r i b u n d a r i a  f l o r i b u n d a ,  however ,  p e n d a n t  fo rms  a r e  a b s e n t .  
T h i s  g rowth  fo rm,  a s  w e l l  a s  t h e  e p i p h y l l o u s  h a b i t  n o t  p r e s e n t  i n  
H a l e a k a l a ,  a r e  r e s t r i c t e d  t o  h a b i t a t s  more humid and wet  t h a n  a r e  
p r e s e n t  i n  t h e  C r a t e r  D i s t r i c t .  Almost a l l  e p i p h y t i c  s p e c i e s  i n  
t h e  P a l i k u - K u i k i  f o r e s t s  a r e  c a p a b l e  o f  some d r o u g h t  t o l e r a n c e :  
D a l t o n i a  c o n t o r t a ,  Dicranum s p e i r o p h y l l u m  and i t s  v a r i e t y  
breviflage-~acrocoma i n t r i c a t a ,  Macromitr ium owah iense ,  
Or t h o  t r  ichum h a w a i m a n d  Zygodon t e t r  aqonostomus.  

S o i l - i n h a b i t i n g  s p e c i e s  a r e  few,  due  t o  t h e  s c a r c i t y  o f  open  
ground a v a i l a b l e  f o r  c o l o n i z a t i o n .  Those p l a n t s  which a r e  
p r e s e n t  a r e  o f t e n  on l e d g e s .  Many o f  t h e  r o c k - i n h a b i t i n g  s p e c i e s  
p r e v i o u s l y  1 i s t e d  , s u c h  a s  Brachythec ium plumosum, may a l s o  be  
found on open  s o i l .  O the r  s p e c i e s  o f  t h i s  h a b i t a t ,  none v e r y  
a b u n d a n t ,  i n c l u d e  F i s s i d e n s  b r y o i d e s ,  F u n a r i a  s u b i n t e g r a ,  
Leucobryum g r a c i l e ,  and P l a g i o t h e c i u m  d r a y t o n i i .  F i s s i d e n s  
a p h e l o t a x i f o l l u s ,  new t o  t h e  I s l a n d s  and r e s t r i c t e d  t o  t h i s  
v e g e t a t i o n  t y p e ,  was s p a r i n g l y  p r e s e n t .  On l i t t e r ,  e p i p h y t i c  
t a x a  s u c h  a s  ~ l o r i b u n d a r i a  - --- f l o r i b u n d a ,  Dicranum s p e i r o p h y l l u m ,  
Macromitr  - ium owah iense ,  ---- and Thuidium p l  i ca tum a r e  somet imes  
e n c o u n t e r e d ,  a s  a r e  t h e  u s u a l l y  e p i l  i t h i c  G l o s s a d e l p h u s  
c h r y s o b a s i l a r i s  ( o f t e n  a b u n d a n t ) ,  Homaliodendron f l a b e l l a t u m  and 
Thuid  ium p l  i ca tum.  



G .  The Deschampsia g ra s s l and  (Type V I ) .  

On t h e  o u t e r ,  no r th - s lop ins  f a c e  of t h e  Cra te r  above 
Kalapawil i Ridge, a dense ~ e s c h a m p s i a  g ra s s l and  (probably  on deep 
a s h )  w i t h  s c a t t e r e d  Hypochaeris predominates.  There a r e  no 
t r e e s ,  and the  Vaccinium clumps ( t o  2 m t a l l )  p r e s e n t  appear 
r e s t r i c t e d  t o  a r e a s  of t h i n  s o i l  a s s o c i a t e d  w i t h  rocky ou t c rops .  
The Deschampsia clumps produce a  100% cover with- b ryophytes  
n e a r l y  r e s t r i c t e d  t o  shaded l i t t e r  between t h e  closely-packed 
tussocks .  I n t e r c e p t i o n  of c loud-bear ing t r a d e  winds r e s u l t s  i n  
high r a i n f a l l  and fog d r i p .  

Two s p e c i e s  of Thuidium, T.  hawaiense and T .  l i c a tum,  appear -57- t o  be t h e  most common moss s p e c i e s .  Isopteryqium e  eqans (new t o  
t he  Hawaiian I s l a n d s )  is a l s o  common. On over turned g r a s s  clumps 
w i t h  g r e a t e r  exposure t o  sun1 i g h t ,  t h e  fol lowing photophi l  i c  
s p e c i e s  were encountered : Campylopus hawai icus  var . 
hawai ico-f lexuosus ,  Leptodontium f l e x i f o l i u m ,  Palamocladium 
wilkesianum, Racomitrium cr ispulum,  and R. lanuginosum va r .  
pruinosum. None of t h e s e  is common, however, due t o  t he  r e l a t i v e  
s c a r c i t y  of t h i s  s p e c i a l i z e d  h a b i t a t  type .  

H .  T r a n s i t i o n a l  d e s e r t - s c r u b  v e g e t a t i o n  (Type V I I ) .  

In  t h e  e a s t - c e n t r a l  C ra t e r  D i s t r i c t  massive pahoehoe and 
' a ' a  f lows ,  t oge the r  w i t h  t h e  near  absence of both- black c i n d e r  
and exposed a sh ,  c r e a t e  a  v e g e t a t i o n  type which is  c l e a r l y  
t r a n s i t i o n a l  and which does no t  f i t  we l l  i n t o  any of t h e  
p rev ious ly-d i scussed  t ypes .  The widespread occurrence of 
~ a c o m i t r i b m  lanuginosum- var .  pruinosum - sugges t s  a  f a i r l y  h igh 
p r e c i p i t a t i o n  bu t  most of t h e  mois tu re  m u s t  be l o s t  t o  p l a n t s  
because of p e r c o l a t i o n  through t h e  l a v a .  The undula t ing  pahoehoe 
suppor t s  a  s c a t t e r e d  sc rub  v e s e t a t i o n  of moderate s t a t u r e .  The 
oni; common rock- inhab i t ing  moss i s  Grimmia ha l eaka l ae .  On ash ,  
Bryum ceramiocarpum and Ceratodon purpureus  a r e  f r equen t  . The 
' a ' a  f lows ,  excep t  f o r  very  s c a t t e r e d  R a i l l i a r d i a ,  Racomitrium 
lanuginosum, and l i c h e n s ,  appear n e a r l y  devoid of v e g e t a t i o n .  

An i n t e r e s t i n g  demonstra t ion of t h e  e f f e c t s  of s u b s t r a t e  on 
v e g e t a t i o n  w i t h  a  s i m i l a r  c l i m a t e  type may be made by comparing 
t h e  v e g e t a t i o n  of a  smal l  kipuka l o c a t e d  about 0 . 2  mi le  (320 m )  
nor th  of  O ' i l i p u ' u  w i t h  i t s  immediately-surrounding ' a ' a  f lows.  
The kipuka c o n t a i n s  smal l  a r e a s  of deep ash i n  a d d i t i o n  t o  rocky 
' a ' a  ou t c rops .  I t  is  l i k e l y  t h a t  t h i s  a r e a  r e p r e s e n t s  a  " t r u e "  
kipuka i n  t h a t  i t  i s  an o l d e r  s u r f a c e  surrounded by more r e c e n t  
f lows.  In  t h i s  k ipuka,  t h e  spaces  between t h e  predominant 
Sophora and Dodonaea t r e e s  a r e  f i l l e d  by Eupatorium and 
P t e r  idium. The ground is covered by l i t t e r .  The fol lowing 
mosses a r e  p r e s e n t  and,  i n  t h i s  vege ta ton  t y p e ,  conf ined t o  t h e  
kipuka: 

on ground ( r o c k ,  a sh ,  l i t t e r ) :  Brachythecium hawaiicum 
( f r e q u e n t ) ,  Bryum c a p i l l a r e ,  F i s s i d e n s  b ryo ides ,  
Palamocladium wilkesianum (common), T o r t u l a  a l p i n a  v a r .  
enermis (common), and Trichostomum b a r t r a m i i .  



on t r e e s :  Macrocoma i n t r i c a t a ,  Orthotrichum hawaiicum 
(common), and Zygodon te t ragonostomus.  

In  t h e  nearby l a v a  f i e l d s ,  t h e  fo l lowing  mosses a r e  p r e s e n t :  
- 

Bryum argenteum, 5. ceramiocarpum, Campylopus p i l i f e r ,  Ceratodon 
purpureus ,  --- ~r  immia-ha~eakalae,  - and Racomitrium lanuginosum va r .  

ruinosum. These photophi l  i c  t axa  form only  s c a t t e r e d  
h v e l  c o l o n i e s  and,  w i t h  t h e  excep t ion  of Grimmia 
h a l e a k a l a e ,  a r e  absen t  from t h e  kipuka. Comparison of t h e s e  two 
s i t e s  c l e a r l y  shows t h a t  t h i s  kipuka s u p p o r t s  a  much more d i v e r s e  
moss f l o r a .  I t  a l s o  c o n t a i n s  a much g r e a t e r  biomass. 

2 .  Phytogeograpnic r e l a t i o n s h i p s  of  t h e  Haleakala  moss f l o r a .  

The preceediny d i s c u s s i o n  has  emphasized t h e  r e l a t i v e l y  d r y  
n a t u r e  of  t h e  g r e a t e r  p o r t i o n  of t h e  Cra t e r  D i s t r i c t .  A s  a  
r e s u l t ,  mesic h a b i t a t s  a r e  l i m i t e d  t o  a r e a s  near t h e  Park 
boundar ies  and a r e ,  i n  f a c t ,  of a t r a n s i t i o n a l  n a t u r e .  T h i s  
r e s u l t s  i n  t h e  e l i m i n a t i o n  of a  l a r g e  p ropor t i on  of H a w a i ' i ' s  
r a i n  f o r e s t  t a x a  whose primary a f f i n i t i e s  a r e  w i t h  t h e  
Indo-Pacif i c  reg ion.  

For t h i s  d i s c u s s i o n ,  t h e  fol lowing c a t e g o r i e s  of 
phytogeographical  r e l a t i o n s h i p s  a r e  u t i l i z e d :  A u s t r a l  ( t empera t e  
Southern Hemisphere d i s t r i b u t i o n ) ;  Boreal  ( t empera t e  Northern 
Hemisphere d i s t r i b u t i o n ) ;  I ndo -Pac i f i c ;  American (predominant ly  
t r o p i c a l  and s u b - t r o p i c a l ) ;  widespread temperate  ( r e p r e s e n t e d  i n  
both hemispheres ) ;  and widespread t r o p i c a l  or  cosmopoli tan.  
Global  d i s t r i b u t i o n s  of non-endemic taxa  and of t h e  p u t a t i v e  
a n c e s t o r s  of endemic t axa  a r e  from my ongoing unpublished work. 
Taxa preceeded by an a s t e r i s k  ( * )  a r e  cons idered  endemic. 

Aus t r a l  a f f i n i t i e s  ( 5 ) :  Amphidium tortuosum, Andreaea 
a c u t i f o l i a ,  - Kacomitr i u m  c r i spu lum,  - Racomitr i u m  
lanuginosum v a r .  pruinosum, T o r t e l l a  f r a g i l i s  va r .  
t o r  t e l l o i d e s .  

Boreal . a f f i n i t i e s  ( 2 8  ) :  Amphidium lapponicum, * Bartramia  
b a l d w i n i i ,  * Brachythecium hawaiicum, Bryhnia c f .  
h u l t e n i i ,  Bryum a t r o v i r e n s ,  Ceratodon purpureus  f o .  
xanthopus,  * Dicranum speirophyl lum,  * Dicranum 
spe irophyllum var . brev i f  l a g e l l a r e ,  Didymodon v i n e a l  is 
var . f l a c c i d a ,  Fabronia c i l  i a r  is ,  F i s s i d e n s  
a p h e l o t a x i f o l i u s ,  F i s s i d e n s  t a x i f o l i u s ,  Gr immia 
apocarpa v a r .  u l v i n a t a ,  Grimmia a  ocar  a  v a r .  s t r i c t a ,  Y * Grimmia haleakala-rimmia c f .  p l  ~ f e r a ,  * ~ r i m m i a  
s c a b r i f o l i a ,  Grimmia t o r  u a t a  Haplohymenium t r i s t e ,  
Isopterygium e l egans ,  -+kacrocoma i n t r  i c a t a ,  
O r t h o t r  ichum diaphanum, * Orthotrichum h i l l e b r a n d i i ,  
P lag iopus  o e d e r i ,  Rhabdoweisia c r i s p a t a ,  T o r t u l a  a l p i n a  
va r .  i n e r r  Trichostomum t e n u i r o s t r e ,  * Ulota  
c e r v i n a .  



I n d o - P a c i f i c  a f f i n i t i e s  ( 3 8 ) :  * B a r b e l l a  
Brachy thec ium lamprocarpum, B r e u t e l i a  
* B r o t h e r e l l a  opaeodon,  Campylopus 

t r i c h o p h o r a ,  
a r u n d i n i f o l i a ,  

u m b e l l a t u s ,  
C l a s t o b r y o p s i s  p l a n u l a ,  * Cten id ium d e c u r r e n s ,  
* Cten ld lum e l e g a n t u l u m ,  D a l t o n i a  c o n t o r t a ,  Entodon 
s o l a n d e r  i ,  Eur hynchium v a g a n s ,  F l o r i b u n d a r i a  
f l o r i b u n d a ,  * Funar  i a  s u b i n t e g r a ,  * Holomi t r  fum 
s e t i c a l y c i n u m ,  Homaliodendron f l a b e l l a t u m ,  I s o p t e r y q i u m  
a l b e s c e n s ,  * Leucobryum g r a c i l e ,  * Macromitr ium 
owahiense  , * Palamoclad ium wi lkes i anum,  P h i l o n o t i s  
t u r n e r i a n a ,  * P l a g i o t h e c i u m  d r a y t o n i i ,  Pogonatun  
t a h i t e n s e ,  Pseudosymblephar  is  m a u i e n s i s ,  Racopi lum 
c u s p i d i g e r u m ,  Rhynchosteqium celebicum,~l?ynchostegium 
s e l a g i n e l l i f o l i u m ,  Sematophyl lum h a w a i i e n s e  , 
T a x i t h e l i u m  mundulum, * Thuid  iurn c r e n u l a t u m ,  * Thuidium 
h a w a i e n s e ,  * Thuidium 1 i c a t u m ,  ~ a c h y p o d o p s i s  
a u r  i c u l a t a ,  T bi:olor, T rachypus  h u m i l i s ,  
T r a c h y p u s  humil  is v a r  . f l a g e l l i f e r ,  Trematodon 
l a t i n e r v i s ,  Tr ichostomum oblong  i f  o l i u m ,  Zygodon 
t e t r a g o n o s t o m u s .  

American a f f i n i t i e s  ( 6 ) :  Bryum ceramiocarpum,  
p s e u d o s t e n o p h y l l a ,  F i s s i d e n s  i n t e r m e d i u s ,  
p a c i f i c u s ,  . . * P t y c h o m i t r  ium mau iense ,  R 

Wides 

h a w a i i c u s .  

* D a l t o n i a  
* F i s s i d e n s  
Sy r rhopodon  

p r e a d  t e m p e r a t e  a f f  i n i t i e s  ( 1 8 ) :  Andreaea  r u p e s t r i s ,  
B a r t r a m i a  h a l l e r i a n a ,  ~ r y o e r y t h r o p h y l l u m  r e c u r v i r o s t r e ,  
Campylopus p i l i f e r ,  C e r a t o d o n  p u r p u r e u s ,  Desmatodon 
c o n v o l u t u s ,  * E n c a l y p t a  s a n d w i c e n s i s ,  * E n c a l y p t a  
s c a b r a t a ,  F i s s i d e n s  b r y o i d e s ,  Gr immia l a e v i q a t a ,  
Grimmia p u l v i n a t a ,  Grimmia t r i c h o p h y l l a ,  Leptodont ium 
f l e x i f o l i u m ,  P o h l i a  c r u d a ,  P o l y t r i c h u m  p i l i f e r u m ,  
S a e l a n i a  q l a u c e s c e n s ,  T o r t e l l a  h u m i l i s ,  T o r t u l a  
p r  i n c e p s  . 

Widespread t r o p i c a l  o r  c o s m o p o l i t a n  a f f i n i t i e s  ( 8  ) : 
Anoec t a n g  ium a e s t i v u m ,  Brachy thec ium plumosum, 
~ r a c h y t h e c i u m  r u t a b u l u m ,  Bryum a rgen teum,  Bryum 
c a p i l l a r e ,  Hooke r i a  a c u t i f o l i a ,  Rhizoqonium s p i n i f o r m e ,  
Zygodon r e i n w a r d t i i .  

Twenty-one endemic s p e c i e s  a r e  o f  unknown a f f i n i t i e s  and s h a l l  
n o t  b e  c o n s i d e r e d  f u r t h e r .  



Summation of  t h e  p r e c e e d i n g  l i s t s  shows t h e  f o l l o w i n g  
p h y t o g e o g r a p h i c  r e l a t i o n s h i p s :  

No. of  
Area  t a x a  P e r c e n t a g e s  

A u s t r a l  5  4.9 
B o r e a l  28 27.2 
I n d o - P a c i f i c  38 36.9 
American 6 5.8 
Widespread t e m p e r a t e  18 1 7 . 5  
Widespread  t r o p i c a l / e o s m o p o l i t a n  8  7 .8  

For t h r e e  r e a s o n s ,  i t  seems r e a s o n a b l e  t o  combine t a x a  o f  
w i d e s p r e a d  t e m p e r a t e  a f f i n i t i e s  w i t h  t h o s e  o f  B o r e a l  a f f i n i t i e s .  
(1) The p r o p o r t i o n  o f  s p e c i e s  o f  c l e a r l y  A u s t r a l  a f f i n i t i e s  is  
e x c e e d i n g l y  s m a l l  a s  compared w i t h  t h o s e  of  c l e a r l y  B o r e a l  
a f  f  i n i t i e s .  The overwhelming m a j o r i t y  o f  t e m p e r a t e  s p e c i e s  i n  
t h e  H a l e a k a l a  C r a t e r  D i s t r i c t  a r e  B o r e a l ;  i t  is c o n s i d e r e d  v e r y  
u n l i k e l y ,  t h e r e f o r e ,  t h a t  many mosses  o f  w idesp read  t e m p e r a t e  
a f f i n i t i e s  would have  been  d e r i v e d  from A u s t r a l  s o u r c e s .  ( 2 )  
Hawai '  i ,  a l t h o u g h  v e r y  i s o l a t e d  from any l a r g e  l a n d  mass ,  is 
c o n s i d e r a b l y  c l o s e r  t o  t h e  p o s s i b l e  B o r e a l  s o u r c e s  of  p r o p a g u l e s  
t h a n  t o  t h e  p o s s i b l e  A u s t r a l  s o u r c e s  of  p r o p a g u l e s .  ( 3 )  The 
d i r e c t i o n  o f  t h e  t r a d e w i n d s  i s  from t h e  n o r t h e a s t .  Reasons  2 and 
3  may be r e s p o n s i b l e  f o r  t h e  low A u s t r a l  r e p r e s e n t a t i o n .  

I f  t h e  t a x a  w i t h  w i d e s p r e a d  t e m p e r a t e  a f f i n i t i e s  a r e  combined 
w i t h  t h o s e  o f  B o r e a l  a f f i n i t i e s ,  we o b t a i n  t h e  f o l l o w i n g :  

No. o f  
Area  t a x a  P e r c e n t a g e s  

A u s t r a l  5  4.9 
B o r e a l  46 44.7 
Indo-Pac i f  i c  38 36.9 
American 6  5 .8  
Widespread  t r o p i c a l / c o s m o p o l  i t a n  8 7 .8  

These  f i g u r e s  f o r  H a l e a k a l a  c a n  be compared w i t h  s i m i l a r l y  
o b t a i n e d  p e r c e n t a g e s  f o r  t h e  Hawai ian  I s l a n d s  a s  a whole:  

Approximate  
Area  P e r c e n t a g e s  

A u s t r a l  
B o r e a l  
Indo-Pac i f  i c  
Amer i c a n  
Widespread  t r o p i c a l / c o s m o p o l i t a n  



The moss f l o r a  of Haleakala  d i f f e r s  most markedly from t h e  
Hawaiian moss f l o r a  a s  a  whole i n  having a  h igher  p ropo r t i on  of 
Boreal  e lements  and a  lower p ropor t i on  of Indo-Pac i f ic  s p e c i e s .  
A s  i n d i c a t e d  i n  t h e  i n t r o d u c t i o n  t o  t h i s  s e c t i o n ,  t h e  ma jo r i t y  o f  
t h e  C r a t e r  D i s t r i c t ' s  r a i n  f o r e s t  s p e c i e s  ( 1 . .  , t hose  of 
Indo-Pac i f ic  a f f i n i t i e s )  a r e  conf ined t o  t h e  lower e l e v a t i o n a l ,  
t r a n s i t i o n a l  f o r e s t  t ypes .  I f  one were t o  exclude t h e  mosses 
conf ined t o  t he  Pa l iku  and e a s t e r n  Kaupo r eg ions ,  t h e  r e l a t i v e  
importance of t h e  Boreal  element would be even more s t r i k i n g .  

3 .  Endemism in  t h e  Haleakala  moss f l o r a .  

The in format ion  i n  P a r t  11. CATALOGUE OF THE TAXA regard ing  
d i s t r i b u t i o n a l  s t a t u s  of  t h e  mosses of Haleaka la ,  and in  Hoe 
(1974a)  f o r  Maui and t h e  remaining Hawaiian I s l a n d s  may b e s t  be 
summarized i n  t h e  fol lowing t a b l e :  

Endemic Non-Endemic 
Area Percen tages  Percen tages  

Haleakala  R B I  39.4 
Maui 53.0 
Hawaiian I s l a n d s  51.0 

Moss endemism in  t h e  upper e l e v a t i o n s  of Haleakala  i s  
lower than  f o r  e i t h e r  Maui o r  t h e  Hawaiian I s l a n d s .  Conversely,  
t h e  
may 

1. 

2. 

3 .  

non-endemic t a x a  a r e  b e t t e r  r ep re sen t ed .  Seve ra l  hypotheses 
be advanced t o  e x p l a i n  t h e s e  d i f f e r e n c e s :  

The Haleakala  moss f l o r a  is ,  on t h e  average ,  more r ecen t  t han  
t h e  f l o r a  of Maui or  t h e  Hawaiian I s l a n d s .  There has  been 
l e s s  t ime i n  i s o l a t i o n  and,  t h e r e f o r e ,  l e s s  s p e c i a t i o n  has  
occur red .  

The dominant Boreal  f l o r a  s p e c i a t e s  more s lowly  than does  t h e  
r a i n  f o r e s t  f l o r a  on t h e  remainder of Maui and t h e  Hawaiian 
I s l a n d s .  T h u s ,  a l though t h e  upper Haleakala  f l o r a  is of  
approximately  t h e  same age a s  t h e  f l o r a  of t h e  o the r  a r e a s ,  
l e s s  s p e c i a t i o n  has  occurred due t o  t h i s  r e l a t i v e  "s lowness ."  

The d r y  a l p i n e  c o n d i t i o n s  dominating t he  upper Haleakala  
r eg ion  favor  asexua l  reproduc t ion  (which does  no t  r e q u i r e  
f r e e  wa te r )  over sexua l  reproduc t ion  ( i n  which f r e e  water is 
needed f o r  gamete f u s i o n ) .  The mosses of Haleaka la ,  
t h e r e f o r e ,  have a  r e l a t i v e l y  high p ropor t i on  of asexua l ly -  
reproducing,  c l o n a l  popu la t i ons  a s  compared w i t h  e i t h e r  Maul 
a s  a  whole or  t h e  Hawaiian I s l a n d s .  The reduced r a t e s  of  
g e n e t i c  recombination reduce t h e  o p p o r t u n i t i e s  f o r  g e n e t i c ,  
morphological ,  and p h y s i o l o g i c a l  v a r i a t i o n .  S p e c i a t i o n ,  most 
o f t e n  def ined  i n  morphological  terms,  is  t h e r e f o r e  a l s o  
reduced.  



4 .  A s  compared w i t h  t h e  t o t a l  moss f l o r a  f o r  Maui and t h e  
Hawaiian I s l a n d s ,  t h e  p e r c e n t a g e  o f  u n i s e x u a l  p l a n t s  may be  
g r e a t e r  on t h e  upper  p o r t i o n s  o f  H a l e a k a l a .  U n i s e x u a l i t y  
p r e c l u d e s  s e x u a l  r e p r o d u c t i o n ;  t h e  r e a s o n i n g  i n  t h e  
p r o c e e d i n g  h y p o t h e s i s  i s  invoked .  

A t t e m p t s  t o  answer  t h e  q u e s t i o n s  posed  a r e  beyond t h e  s c o p e  o f  
t h i s  r e p o r t .  Whatever t h e  r e a s o n ( s )  may b e ,  endemism on 
H a l e a k a l a  h a s  c l e a r l y  been  shown t o  be  lower  t h a n  f o r  Maui a s  
w e l l  a s  t h e  r ema inde r  o f  t h e  Hawaiian moss f l o r a .  

I V .  RECOMMENDATIONS, 

T h e  d i s t i n c t i v e n e s s  o f  t h e  moss f l o r a  o f  t h e  C r a t e r  D i s t r i c t  
h a s  been  emphas ized  i n  t h e  p r e c e e d i n g  p a g e s .  A s  components  o f  a n  
e a s i l y - a c c e s s i b l e  a l p i n e  Hawaiian e c o s y s t e m ,  t h e  mosses  c a n  
y i e l d  much i n f o r m a t i o n  on s u c h  t o p i c s  a s  moss phy togeography  and 
e c o l o g y .  The " t e l e s c o p i n g "  o f  a  wide r a n g e  o f  h a b i t a t s  w i t h i n  a  
v e r y  s h o r t  d i s t a n c e  a l s o  makes t h i s  a r e a  a  v a l u a b l e  n a t u r a l  
l a b o r a t o r y  f o r  t h e  s t u d y  o f  e v o l u t i o n a r y  p r o c e s s e s  t a k i n g  p l a c e  
i n  i n s u l a r  s e t t i n g s .  

Each o f  t h e  s e v e n  v e g e t a t i o n  t y p e s  ( F i g .  2 )  was c o n s i d e r e d  
s u f f i c i e n t l y  d i s t i n c t  t o  w a r r a n t  s e p a r a t i o n .  Each c o n t a i n s  
n o t e w o r t h y  s p e c i e s .  However, f rom a  P a r k  management p o i n t  o f  
v iew,  n o t  a l l  a r e a s  a r e  l i k e l y  t o  r e q u i r e  e q u a l  p r o t e c t i o n .  

The g r e a t e s t  t h r e a t s  t o  H a l e a k a l a ' s  e c o s y s t e m s  a r e  l i k e l y  t o  
come from a n i m a l s  and man. G o a t s ,  which a r e  common i n  t h e  d r y  
a r e a s ,  c r e a t e  o p e n i n g s  by browsing  on young s h o o t s  and s e e d l i n g s .  
P i g s ,  on t h e  o t h e r  hand ,  c a n  c a u s e  c o n s i d e r a b l e  damage i n  w e t  
a r e a s  by u p r o o t i n g  p l a n t s .  S e e d s  d i s p e r s e d  w i t h  f e c a l  m a t e r i a l  
o r  e x t e r n a l l y  may a l s o  a f f e c t  t h e  f l o r i s t i c  c o m p o s i t i o n  of  an  
a r e a .  Areas  s u b j e c t  t o  f r e q u e n t  a n i m a l  v i s i t a t i o n ,  i n c l u d  ing  
human, o f t e n  s u f f e r  from t h e  e f f e c t s  o f  t r a m p l i n g .  Man c a n  
a l s o  c a u s e  f i r e s  and o t h e r w i s e  a f f e c t  t h e  a r e a  by  c a r e l e s s  
c o l l e c t i n g  o r  d e l i b e r a t e  damage. 

T h e  p r i m a r y  e f f e c t s  o f  man and a n i m a l s  upon t h e  mosses  o f  
H a l e a k a l a  a r e  l i k e l y  t o  be due  t o  c h a n g e s  i n  m i c r o h a b i t a t s  
r e s u l t i n g  from damage t o  t h e  v a s c u l a r  p l a n t  f l o r a ,  a l t h o u g h  
t r a m p l i n g  e f f e c t s  i n  s p e c i f i c  a r e a s  may a l s o  be  s e v e r e .  G o a t s  
and p i g s  a r e  n o t  l i k e l y  t o  e a t  t h e  mosses  b u t  by removing o r  
d i s t u r b i n g  t h e  t r e e s ,  s h r u b s ,  and h e r b s  t h e y  w i l l  c r e a t e  l o c a l l y  
d r i e r ,  more exposed  n i c h e s .  Man, a l t h o u g h  t h r o u g h  d i f f e r e n t  
a c t i v i t i e s ,  w i l l  a l s o  have a  s i m i l a r  e f f e c t .  Each v e g e t a t i o n  
t y p e  is  b r i e f l y  d i s c u s s e d  i n  t e r m s  o f  n e c e s s a r y  p r o t e c t i o n .  

TYPE I :  Open, r o c k y ,  s h i f t i n g  sand  d e s e r t .  

T h i s  h a b i t a t  h a s ,  and p r o b a b l y  a l w a y s  h a s  had ,  a  v e r y  low 
v e g e t a t i o n  c o v e r .  The n e a r  a b s e n c e  o f  g o a t s  is l i k e l y  d u e  t o  t h e  



l o o s e  s u b s t r a t e  and l a c k  o f  a d e q u a t e  food  r e s o u r c e s .  The 
g r e a t e s t  dange r  t o  t h i s  v e g e t a t i o n  t y p e  ( a n d  one  c o n s i d e r e d  o f  
minimal  c o n s e q u e n c e )  is  l i k e l y  t o  be  t h e  wander ing  h i k e r  b u t  
beyond e x i s t i n g  p r o t e c t i o n  p o l i c i e s ,  l i t t l e  more c a n  be  
recommended . 

TYPE 11: S c r u b  v e g e t a t i o n .  

T h i s  v e g e t a t i o n  t y p e  r e p r e s e n t s ,  i n  many r e s p e c t s ,  a  t r a n s i -  
t i o n  between t h e  former  upper  r a i n  f o r e s t s  (now i n  p a s t u r a g e  
downslope  from P u ' u  N i a n i a u )  and t h e  open ,  r o c k y ,  s h i f t i n g  sand  
d e s e r t  (Type I )  above  i t .  The b r y o p h y t e s  o f  t h i s  a r e a  a r e  
s i m i l a r  t o  t h o s e  o f  v e g e t a t i o n  Type I A  e x c e p t  i n  t h e  l a r g e  
g u l l i e s  a round P u ' u  N i a n i a u  and Hosmer Grove. These  g u l l i e s  a r e  
s h e l t e r e d  and a l s o  a c t  a s  wind and f o g  c h a n n e l s .  They a r e  
t h e r e f o r e  more m e s i c  t h a n  t h e  s u r r o u n d i n g  s l o p e s .  A l a r g e  number 
o f  l o c a l l y  r a r e  s p e c i e s ,  b o t h  endemic and i n d i g e n o u s ,  a r e  
c o n f i n e d  t o  t h i s  h a b i t a t .  Loss  o f  t h e  now e x i s t i n g  e c o l o g i c a l  
b a l a n c e  by man o r  a n i m a l s  would c l e a r l y  c a u s e  l o s s  o f  t h i s  
d i v e r s e  moss f l o r a  d u e  t o  x e r i f i c a t i o n  and t r a m p l i n g .  Removal o f  
f e r a l  a n i m a l s  is  s t r o n g l y  u r g e d ,  and v i s i t o r  i m p a c t ,  o t h e r  t h a n  
on d e f i n e d  t r a i l s ,  s h o u l d  be c u r t a i l e d .  No new t r a i l s  s h o u l d  be  
opened and any u n o f f i c i a l  t r a i l s  e n t e r i n g  t h e  g u l l i e s  s h o u l d  be 
c l o s e d .  

TYPE 111: Mixed t a l l  s c r u b - t r e e  v e g e t a t i o n .  

The h e t e r o g e n e o u s  c h a r a c t e r  o f  t h e  v e g e t a t i o n  o f  Kaupo Gap 
h a s  been  d i s c u s s e d  e a r l i e r .  The v e r y  d r y ,  e x t e n s i v e l y  
goat-damaged w e s t e r n  c o r r i d o r  may h a v e ,  a t  one  t i m e ,  s u p p o r t e d  a  
d r y  f o r e s t  s i m i l a r  t o  t h a t  o f  t h e  e a s t e r n  c o r r i d o r  a l o n g  Kaupo 
T r a i l .  S p e c u l a t i o n  on p o s s i b l e  p o t e n t i a l  s i m i l a r i t i e s  is 
d i f f i c u l t ;  however ,  i n  t h e  r e n n a n t  ~ y r s i n e - A c a c i a  g r o v e s  i n  t h e  
e a s t e r n  c o r r i d o r ,  t h e r e  a r e  some phys lognomlc  and s p e c i e s  
s i m i l a r i t i e s  t o  t h e  d r y  f o r e s t s  o f  t h e  Waianae Mounta ins  o f  
O 'ahu .  Both  a r e  c h a r a c t e r i z e d  by a  t a l l  d e n s e  t r e e  crown 
canopy and a  n e a r  a b s e n c e  o f  t h e  h e r b  l a y e r .  The abundance of  
s h a d e  l o v i n g ,  d e s i c c a t i o n - t o l e r a n t  moss s p e c i e s  s u c h  a s  Entodon 
s o l a n d e r i  i n  b o t h  a r e a s  i s  n o t e w o r t h y  (E. s o l a n d e r i  is  v i r t u a l l y  
a b s e n t  f rom r a i n  f o r e s t s ) .  Due t o  t h e  h e i g h t  o f  t h e  t r e e s ,  t h e  
n e a r  a b s e n c e  o f  low s t a t u r e  v e g e t a t i o n ,  t h e  rough  ' a ' a  s u r f a c e ,  
and t h e  f r e q u e n c y  o f  h i k e r s  a l o n g  t h e  Kaupo T r a i l ,  h e r b i v o r e  
damage seems t o  be k e p t  a t  a  low l e v e l .  However, t h e r e  is a  
s t r o n g  p o s s i b i l i t y  t h a t  g o a t s  f rom t h e  l a r g e  p o p u l a t i o n  on t h e  
a d j a c e n t  c l i f f s  a r e  a f f e c t i n g  r e g e n e r a t i o n  o f  t h e  Myrsine-Acacia  
f o r e s t  and i t s  a s s o c i a t e d  s p e c i e s .  T h i s ,  o f  c o u r s e ,  w i l l  
u l t i m a t e l y  r e s u l t  i n  a  more open ,  p r o b a b l y  r educed  f o r e s t  a r e a  a s  
w e l l  a s  a n  i n c r e a s e  o f  t h e  more x e r i c  v e g e t a t i o n  c h a r a c t e r i s t i c  
o f  t h e  r ema inde r  o f  t h e  Gap. Loss  o f  t h e  d r y  f o r e s t  would r e s u l t  
i n  t h e  l o s s  o f  t h e  many r a i n  f o r e s t  and d r y  f o r e s t  mosses  now 
p r e s e n t l y  known i n  t h e  Pa rk  o n l y  from t h e  e a s t e r n  Kaupo r e g i o n .  
I t  i s  i m p o r t a n t ,  t h e r e f o r e ,  t h a t  t h e  l a r g e  g o a t  p o p u l a t i o n s  o f  
Kaupo b e  b r o u g h t  under  c o n t r o l ,  o r  i d e a l l y ,  e l i m i n a t e d .  P i g s  
s h o u l d  a l s o  be k e p t  o u t  o f  t h e  a r e a .  



TYPE I V :  C l i f f  f a c e  v e g e t a t i o n .  

T h i s  is  a n o t h e r  h e t e r o g e n e o u s  v e g e t a t i o n  t y p e  and one a b o u t  
which l i t t l e  is  known due  t o  t h e  d i f f i c u l t i e s  o f  a c c e s s .  Excep t  
a l o n g  t h e  v e r t i c a l  r o c k  f a c e s ,  however ,  t hese  c l i f f s  a r e  c l e a r l y  
g o a t  impac ted  and must  b e  more x e r i c  t h a n  b e f o r e  e x t e n s i v e  
h e r b i v o r e  damage t o o k  p l a c e .  E l i m i n a t i o n  o f  t h e  g o a t s  would 
u n d o u b t e d l y  r e s u l t  i n  g r e a t e r  v e g e t a t i o n  d e n s i t y  ( p r o b a b l y  o f  a  
s c r u b  t y p e )  b u t  a s  t h e  b r y o p h y t e s  now p r e s e n t  a r e  n o t  c o n s i d e r e d  
p a r t i c u l a r l y  n o t e w o r t h y ,  g o a t  c o n t r o l  would be  o f  v a l u e  p r i m a r i l y  
i n  t h e  r e d u c t i o n  o f  e n v i r o n m e n t a l  d e g r a d a t i o n .  

TYPE V: '"ain f o r e s t "  v e g e t a t i o n .  

I t  would a p p e a r  t h a t  p i g s  a r e  t h e  p r i m a r y  a g e n t  o f  damage i n  
t h i s  a r e a ,  and t h e y  may u l t i m a t e l y  be r e s p o n s i b l e  f o r  a n  o p e n i n g  
o f  t h e  f o r e s t .  The immedia te ly-ad  j a c e n t  g r a s s l a n d  may be  
n a t u r a l  b u t  c e r t a i n l y  p i g s  and g o a t s  a r e  r e s p o n s i b l e  f o r  t h e  
e x t r e m e  d e g r a d a t i o n  and s e v e r e  e r o s i o n  a t  t h e  summit o f  K u i k i .  
A s  t h e  g r a s s l a n d s  and t h e  f o r e s t s  a r e  a l l  i n  v e r y  c l o s e  p r o x i m i t y  
t o  one  a n o t h e r  and t o  t h e  rocky  e r o d e d  K u i k i  summit ,  f u r t h e r  
damage e v e n  t o  t h e  g r a s s l a n d s  would u n d o u b t e d l y  l e a d  t o  s e v e r e  
e r o s i o n  a n d ,  u l t i m a t e l y ,  l o s s  o f  t h i s  v e g e t a t o n  t y p e .  These  
M e t r o s i d e r o s  f o r e s t s  a r e  t h e  o n l y  h i g h - e l e v a t i o n  r a i n  f o r e s t s  w e  
s t u d i e d  which a r e  w i t h i n  t h e  P a r k ;  t h e i r  l o s s  would remove a  v e r y  
r i c h  and d i v e r s e  a s s e m b l a g e  o f  moss s p e c i e s  c h a r a c t e r i s t i c  t o  t h e  
upper  e l e v a t i o n  r a i n  f o r e s t s .  C o n t r o l  o f  h e r b i v o r e s  i n  t h i s  a r e a  
i s  c o n s i d e r e d  t o  be  of  g r e a t  i m p o r t a n c e  i f  t h i s  v e g e t a t i o n  t y p e  
i s  t o  be s a v e d .  

TYPE V I :  Deschampsia  g r a s s l a n d .  

The g r a s s l a n d  of  t h e  n o r t h - f a c i n g  K a l a p a w i l i  Ridge  a p p e a r s  t o  
b e  a  n a t u r a l  v e g e t a t i o n  t y p e ,  and p i g s ,  t h r o u g h  t h e i r  f e e d i n g  
h a b i t s  and d i s p e r s a l  of  weed s e e d s ,  r e p r e s e n t  t h e  ma jo r  
d i s r u p t i v e  i n f l u e n c e .  Most o f  t h e  b r y o p h y t e s  u n i q u e  t o  t h e s e  
g r a s s l a n d s  a r e  c o n f i n e d  t o  t h e  s p a c e s  be tween  t u s s o c k s ,  a s  t h e  
o v e r  t u r n e d  t u s s o c k s  s u p p o r t  o n l y  p h o t o p h i l  i c  ( a n d  more 
w i d e s p r e a d )  s p e c i e s .  The c o n t i n u e d  u p r o o t i n g  o f  g r a s s  t u s s o c k s  
o p e n s  up t h e  p o s s i b i l i t i e s  o f  wind and w a t e r  e r o s i o n  ( a s  a r e  
l i k e l y  t o  have  o c c u r r e d  on K u i k i ) ,  and t h e  c o n t i n u e d  i n t r o d u c t i o n  
o f  h e r b a c e o u s  weeds w i l l  change  t h e  c h a r a c t e r  o f  t h e  v e g e t a t i o n .  
C o n t r o l  o f  t h e  p i g s  i n  t h i s  a r e a  i s  c o n s i d e r e d  v i t a l  f o r  t h e  
p r o t e c t i o n  o f  t h i s  v e g e t a t i o n  t y p e .  

TYPE V I I :  T r a n s i t i o n a l  d e s e r t - s c r u b  v e g e t a t i o n .  

I t  a p p e a r s  l i k e l y  t h a t  t h i s  a r e a  p r e s e n t l y  domina ted  by a  
s c a t t e r e d ,  low s t a t u r e  s c r u b  may h a v e  been  domina ted  by t a l l e r  
t r e e s  b e f o r e  g o a t s  were i n t r o d u c e d .  The Dodonaea-Sophora t r e e s  
and t h e  d e n s e  h e r b  l a y e r  o f  t h e  s m a l l  k ipuka  n o r t h  o f  O ' i l i p u ' u  
and t h e  remnant  M e t r o s i d e r o s  on O ' i l i p u ' u  s u g g e s t  t h a t  t r e e s  
were more w i d e l y  d i s t r i b u t e d  i n  t h e  p a s t .  The rough  l a l a  f i e l d  



s u r r o u n d i n g  t h e  k ipuka  h a s  a p p a r e n t l y  p r e v e n t e d  a c c e s s  by 
h e r b i v o r e s .  The f o r e s t  remnant  i n  t h e  k ipuka  is  more m e s i c  t h a n  
t h e  s u r r o u n d i n g  l a v a  f i e l d s ,  and a l s o  c o n t a i n s  a  much r i c h e r  and 
more i n t e r e s t i n g  b r y o f l o r a .  No a c t i o n  i s  c o n s i d e r e d  n e c e s s a r y  a t  
t h i s  time b u t  t h e  k ipuka  s h o u l d  be mon i to red  t o  i n s u r e  i ts  
g o a t - f r e e  s t a t u s .  F o r a y s  by wander ing  h i k e r s  a r e  a l s o  t o  be 
d i s c o u r a g e d  b e c a u s e  e x c e s s i v e  t r amp1  ing  r e s u l t i n g  i n  s o i l  
compac t ion  c a n  o n l y  l e a d  t o  a  l o s s  o f  t h e  t r e e s  and a  g r a d u a l  
o p e n i n g  o f  t h e  f o r e s t  c o v e r .  
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APPENDIX A 

CATALOGUE 
OF 

THE MOSSES 
OF 

HALEAKALA N A T I O N A L  PARK 
CRATER DISTRICT 

COLLECTED D U R I N G  THE 
RESOURCES BASIC INVENTORY SURVEYS 

OF 
1975 THROUGH 1977 

Comments on  d i s t r i b u t i o n  r e f e r  o n l y  t o  t h e  Hawaiian I s l a n d s .  
A l l  " H a l e a k a l a "  c o l l e c t i o n s  d i s c u s s e d  a r e  based  upon RBI 
c o l l e c t . i o n s  and o b s e r v a t P o n s  u n l e s s  o t h e r w i s e  i n d i c a t e d .  

Amphid ium ( F a m i l y :  B i c r a n a c e a e )  

lapponicum (Hedw. ) Schimp. 
I n d i g e n o u s  

N e w  t o  t h e  Hawaiian I s l a n d s  and known o n l y  f rom a  few 
f e r t i l e  stems c o l l e c t e d  from t h e  p l a n t e d  E u c a l y p t u s  
g r o v e  a t  8 6 0 0  f e e t .  

t o r t u o s u m  ( H o r n s c h . )  Rob ins .  
(Amphidium c y a t h i c a r p u m  [Mont . ]  B r o t h .  ) 

I n d i g e n o u s  
Common on shaded  d r y  a sh -cove red  l e d g e s  above  6000  
f e e t .  A l s o  common on t h e  i s l a n d  o f  H a w a i ' i  i n  s i m i l a r  
s i t u a t i o n s .  

Andreaea ( F a m i l y :  A n d r e a e a c e a e )  

a c u t i f o l i a  Hook. f .  & Wils. 
I n d i g e n o u s  

O t h e r w i s e  known o n l y  from t h e  S u b a n t a r c t i c ,  and a  new 
r e c o r d  f o r  t h e  Hawaiian I s l a n d s .  Taxonomic r e v i s i o n  i n  
p r o g r e s s .  

r u p e s t r i s  Hedw. 
I n d i g e n o u s  

T h i s  a l p i n e  s p e c i e s  was found  o n l y  on r o c k s  i n  H a l e a k a l a  
C r a t e r  a t  Kapalaoa  which r e p r e s e n t s  t h e  second  Maui 
c o l l e c t i o n .  



Anoectang ium (Family:  P o t t  i a c e a e )  

aest ivum (Hedw. ) M i t t .  
(Anoectangium euchloron [Schwaegr. I M i t t .  ) 

Indigenous  
This  s p e c i e s  was c o l l e c t e d  on ly  s p a r i n g l y  along t h e  
Waikau Cabin T r a i l  about halfway a c r o s s  t h e  KoQolau Gap 
a s  wel l  a s  upper Kaupo Gap. This  s p e c i e s  is found on 
a l l  of t h e  major i s l a n d s ,  u s u a l l y  a t  low e l e v a t i o n s .  

ha l eaka l ae  ( C .  Muel l . )  Pa r .  
Endemic 

Common up t o  8 0 0 0  f e e t  on t h e  o u t e r  nor thwest  s l o p e  and 
t h e  upper e a s t e r n  Kaupo Gap a s  wel l  a s  a t  Kapalasa.  It. 
is  a l s o  known from Kaua?, Moloka' i ,  and t h e  i s l a n d  o f  
Hawai ' i .  Zander ( p e r s .  comm.) sugges t s  t h a t  this s p e c i e s  
is n o t  d i s t i n c t  from A .  aest ivum.  

B a r b e l l a  (Family:  Meteor i aceae )  

t r i chophora  (Monk.) F l e i s c h .  
Endemic 

T h i s  r a i n  f o r e s t  s p e c i e s  is  f r e q u e n t  i n  t h e  e a s t e r n  Kaupo 
Gap up t o  P a l i k u ,  and was a l s o  c o l l e c t e d  i n  t h e  upper 
Ko'olau Gap a t  'Ainahou. I t  is  known from a l l  major 
i s l a n d s  excep t  Lanas i .  

Bar t ramia  (Family:  Bar t r amiaceae )  

ba ldwin i i  C .  Muell.  
Endemic 

Type l o c a l i t y :  Haleakala ,  a t  7 5 0 0  f e e t .  
Common throughout  t h e  Cra t e r  on f i n e  a sh ,  p a r t i c u l a r l y  
i n  run-off  a r e a s .  I t  i s  endemic t o  t h e  Park and t h e  
immediately ad j acen t  a r e a s .  

h a l l e r i a n a  Hedw. 
Ind igenous 

On ground i n  r a v i n e s .  Rare. Apparently conf ined t o  
Haleakala  Nat ional  Park and ad j acen t  a r e a s  n o r t h  t o  
Ukulele Camp. 

Brachythecium (Family:  Brachythec iaceae)  

hawaiicum B a r t r .  
Endemic 

On Maui known only  from two c o l l e c t i o n s ,  both from t h e  
Cra t e r  D i s t r i c t .  Also repor ted  from t h e  i s l a n d  of 
Hawai' i. 



lamprocarpum ( C .  M u e l l . )  J a e g .  
I n d i g e n o u s  

Common t h r o u g h o u t  t h e  C r a t e r .  Also  known from K a u a ' i  and 
t h e  i s l a n d  o f  Hawai' i .  

plumosum (Hedw.) B.S.G. 
I n d i g e n o u s  

Common i n  t h e  Hosmer Grove and P a l i k u  a r e a s .  I t  i s  known 
from a l l  o f  t h e  ma jo r  i s l a n d s  e x c e p t  Lana '  i .  

r u t a b u l u m  (Medw.) R.S.G. 
I n d i g e n o u s  

Found o n l y  a t  P a l i k u  and a p p a r e n t l y  r e s t r i c t e d  t o  Maui. 

B r e u t e P i a  ( F a m i l y :  B a r t r a m i a c e a e )  

c f .  a r u n d i n i f o l i a  (Duby) F l e i s c h .  
T h i s  upper  r a i n  f o r e s t  s p e c i e s  was found  o n l y  on  t h e  
r i d g e  above  P a l i k u .  The m a t e r i a l  may r e p r e s e n t  an  
u n d e s c r i b e d  s p e c i e s .  

B r o t h e r e l l a  ( Family:  S e m a t o p h y l l a c e a e )  

opaeodon ( S u l l . )  B r o t h .  
Endemic 

T h i s  upper  e l e v a t i o n  r a i n  f o r e s t  s p e c i e s  was found o n l y  
below ( S E  o f )  K u i k i .  I t  is a l s o  known from Kaua' i ,  
O ' a h u ,  Moloka'  i ,  and t h e  i s l a n d  o f  H a w a i ' i .  

B r y h n i a  ( F a m i l y :  B r a c h y t h e c i a c e a e )  

c f .  h u l t e n i i  B a r t r .  i n  G r o u t  
( =  B.  n o v a e - a n g l i a e  [ S u l l .  & Lesq . ]  G r o u t  f i d e  Rob inson)  
An u n c e r t a i n  s p e c i f i c  d e t e r m i n a t i o n  by N .  T a k a k i .  The 
g e n u s  is  new t o  t h e  Hawai ian  I s l a n d s ,  and is based  upon 
p a r t  o f  a  c o l l e c t i o n  from P u ' u  N i a n i a u .  

B r y o e r y t h r o p h y l l u m  ( Family:  P o t t i a c e a e )  

r e c u r v i r o s t r e  (Hedw. ) Chen 
I n d i g e n o u s  

Conf ined  t o  H a l e a k a l a  C r a t e r  where i t  is w i d e l y  s c a t t e r e d .  

Bryum ( F a m i l y :  B r y a c e a e )  

a rgen teum Hedw. 
I n d i g e n o u s  

Common t h r o u g h o u t  t h e  Park  m o s t l y  a s  s m a l l ,  a p p a r e n t l y  
j u v e n i l e ,  a n n u a l s .  A l so  r e p o r t e d  from K a u a ' i ,  O ' a h u ,  and 
t h e  i s l a n d  o f  Hawai' i from s e a  l e v e l  t o  t h e  a l p i n e  zone .  



c f .  a t r o v i r e n s  B r i d .  
Found o n l y  a t  t h e  L e l e i w i  P a l i .  I t  i s  a l s o  known from 
O'ahu and t h e  i s l a n d  o f  H a w a i ' i .  

c a p i l l a r e  Hedw. 
I n d i g e n o u s  

Very w i d e l y  s c a t t e r e d .  A l though  known on Maui o n l y  from 
t h e  P a r k ,  i t  a l m o s t  c e r t a i n l y  is  more w i d e l y  d i s t r i b u t e d .  
I t  is found on t h e  c o n c r e t e  f o u n d a t i o n s  o f  t h e  V i s i t o r ' s  
Cab in  a t  P a l i k u ,  a t  L e l e i w i  P a l i ,  and a  k ipuka  n e a r  O i l i  
P u ' u .  Repor ted  a l s o  from K a u a ' i ,  O ' a h u ,  and t h e  i s l a n d  
o f  H a w a i ' i .  

ce ramiocarpum C .  Mue l l .  
I n d i g e n o u s  

Common t h r o u g h o u t  t h e  Pa rk  on  d r y ,  semishaded  t o  e x p o s e d ,  
s t a b i l i z e d ,  a s h  banks .  L o c a l l y  known o n l y  from t h e  
C r a t e r  D i s t r i c t .  A new r e c o r d  f o r  t h e  Hawaiian I s l a n d s .  

hawai icum Hoe 
Endemic 

S p o r a d i c ,  f rom P u ' u  N i a n i a u ,  t h e  O b s e r v a t o r y ,  and ' 

Kapa laoa .  P r o b a b l y  more widesp read  b u t  i t s  s m a l l  s i z e  
and l a c k  o f  d i s t i n c t i v e  f i e l d  c h a r a c t e r s  d o  n o t  l e n d  
t h e m s e l v e s  t o  e a s y  r e c o g n i t i o n .  O t h e r w i s e  known from 
t h e  i s l a n d  o f  H a w a i ' i .  

Campylopus ( Family:  D i c r a n a c e a e )  

b o s w e l l i i  ( C .  M u e l l . )  P a r .  
Endemic 

C o l l e c t e d  once  i n  a  d e e p  g u l l y  SE o f  t h e  P a r k  head-  
q u a r t e r s .  A l s o  known from s i n g l e  K a u a ' i ,  O ' a h u ,  and 
M o l o k a ' i  c o l l e c t i o n s .  

f u m a r i o l i  C .  Mue l l .  
Endemic 

I n  t h e  C r a t e r  found o n l y  a t  P a l i k u .  A l though  r e p o r t e d  
from a l l  i s l a n d s ,  i t  is  a lways  v e r y  s c a t t e r e d .  

h a w a i i c u s  
v a r .  h a w a i i c o - f l e x u o s u s  ( C .  M u e l l . )  Frahm 
( C .  d e n s i f o l i u s  v a r .  h a w a i i c o - f l e x u o s u s  [ C .  Mue l l .  1 M i l l .  ) 

Endemic 
Found i n  t h e  C r a t e r  o n l y  a t  P a l i k u .  I t  h a s  been  r e p o r t e d  
from a l l  o f  t h e  ma jo r  i s l a n d s .  



p i l i f e r  Br i d .  
( C .  i n t r o f l e x u s  [Hedw.] Br i d .  ) 
( C .  p o l y t r i c h o i d e s  D e  Not . )  

I n d i g e n o u s  
D i s t r i b u t i o n  s p o r a d i c  t h r o u g h o u t  t h e  C r a t e r .  The s p e c i e s  
is  a l s o  known from Kaua' i ,  O ' a h u ,  and t h e  i s l a n d  o f  
Hawai ' i. 

s k o t t s b e r g i i  B r o t h .  
Endemic 

I n  t h e  C r a t e r  found o n l y  a t  P a l i k u .  I t  h a s  a l s o  been  
r e p o r t e d  from K a u a ' i ,  O ' a h u ,  and t h e  i s l a n d  o f  H a w a i ' i .  
F e r t i l e  m a t e r i a l  c o l l e c t e d  a t  P a l i k u  may b e  t h e  f i r s t  
r e c o r d  f o r  s p o r o p h y t e s .  

u m b e l l a t u s  ( A r n . )  P a r .  
I n d i g e n o u s  

Found a t  t h e  upper  marg in  o f  t h e  r a i n  f o r e s t  a t  P a l i k u  
and Hosmer Grove. Repor t ed  from a l l  m a j o r  i s l a n d s  
e x c e p t  M o l o k a ' i ;  i t  is  a l m o s t  c e r t a i n l y  t h e r e  a s  w e l l .  

C e r a t o d o n  ( F a m i l y :  D i t r  i c h a c e a e )  

p u r p u r e u s  (Hedw. ) Br i d .  
I n d i g e n o u s  

Common on a s h  t h r o u g h o u t  and p r o b a b l y  t h e  mos t  w i d e s p r e a d  
moss i n  t h e  C r a t e r  D i s t r i c t .  I t  is a l s o  known from 
K a u a ' i ,  O ' a h u ,  and t h e  i s l a n d  o f  H a w a i ' i .  

p u r p u r  e u s  
f .  x a n t h o p u s  ( S u l l . )  B r i t t .  

I n d i g e n o u s  
Al though n o t  w i t h i n  t h e  C r a t e r  D i s t r i c t ,  t h i s  moss was 
found c l o s e  t o  Waikau Cabin  and t h e r e  is e v e r y  r e a s o n  
t o  b e l i e v e  t h a t  i t  may be  i n  t h e  C r a t e r  a s  w e l l .  T h i s  
i s  t h e  o n l y  known l o c a l i t y  on Maui f o r  t h i s  form;  it is 
a l s o  known from t h e  i s l a n d  o f  H a w a i ' i .  

C l a s t o b r y o p s i s  ( F a m i l y :  S e m a t o p h y l l a c e a e )  

p l a n u l a  ( M i t t .  ) F l e i s c h .  
( A p t y c h e l l a  r o b u s t a  [ B r o t h . ]  F l e i s c h .  f i d e  T i x i e r )  

I n d  i g e n o u s  
T h i s  h i g h  e l e v a t i o n  r a i n  f o r e s t  e p i p h y t e  o c c u r s  i n  t h e  
C r a t e r  D i s t r i c t  o n l y  a l o n g  t h e  r i d g e  be tween  K u i k i  and 
P a l i k u .  I t  i s  a l s o  known from K a u a ' i .  



C t e n i d i u m  ( F a m i l y :  Hypnaceae)  

d e c u r r e n s  ( S u l l . )  B r o t h .  
Endemic 

Found a t  t h e  upper  marg in  o f  t h e  r a i n  f o r e s t  a t  P a l i k u  
and Hosmer Grove. A p p a r e n t l y  known from a l l  i s l a n d s  
e x c e p t  L a n a ' i .  The d i s t i n c t i o n s  be tween  t h i s  and t h e  
f o l l o w i n g  s p e c i e s  a r e  n o t  a t  a l l  c l e a r .  

e l e g a n t u l u m  B r o t h .  
Endemic 

Al though  n o t  found  w i t h i n  t h e  C r a t e r  D i s t r i c t ,  t h i s  moss 
was c o l l e c t e d  i n  t h e  'Ainahou a r e a  and i f  w i t h i n  t h e  
P a r k  would p r o b a b l y  be  a t  P a l i k u .  A l s o  r e p o r t e d  from 
O'ahu and t h e  i s l a n d  o f  Hawai' i . 

Dal  t o n i a  ( F a m i l y :  H o o k e r i a c e a e )  

c o n t o r t a  C .  Mue l l .  
I n d i g e n o u s  

Found a t  t h e  upper  marg in  o f  t h e  r a i n  f o r e s t  a t  Pah iku  and 
t h e  K o ' o l a u  Gap. I t  is known from a l l  i s l a n d s  e x c e p t  
Lana '  i ,  and on Maui p r e v i o u s l y  r e c o r d e d  from a  s i n g l e  
c o l l e c t i o n .  

p s e u d o s t e n o p h y l l a  B a r t r .  
I n d i g e n o u s  

T h i s  moss was c o l l e c t e d  i n  t h e  'Ainahou a r e a ;  i f  i t  is  i n  
t h e  P a r k ,  i t  migh t  b e  i n  t h e  Pa l iku -Kipahu lu  a r e a .  T h i s  
r a r e  s p e c i e s  h a s  been  r e p o r t e d  from O'ahu  and t h e  i s l a n d  
o f  H a w a i ' i .  

Desmatodon ( F a m i l y :  P o t t i a c e a e )  

c o n v o l u t u s  ( B r i d . )  G r o u t  
I n d  i g e n o u s  

A t  t h e  f o o t  o f  Kalahaku P a l i ;  o t h e r w i s e  known o n l y  from 
Mauna Kea, i s l a n d  o f  H a w a i ' i .  

D i c r a n e l l a  ( F a m i l y :  D i c r a n a c e a e )  

SP 
The s p e c i e s  a r e  i m p o s s i b l e  t o  i d e n t i f y  u n l e s s  t h e y  have  
m a t u r e  c a p s u l e s .  



D i c r  anoloma ( F a m i l y :  D i c r a n a c e a e )  

g r a c i l e  B r o t h .  e x  B a r t r .  
Endemic 

The t y p e  l o c a l i t y  f o r  t h i s  s p e c i e s  is l i s t e d  a s  H a l e a k a l a  
a t  8 0 0 0  f e e t ,  which i s  u n d o u b t e d l y  w i t h i n  t h e  P a r k .  T h i s  
s p e c i e s  is  known o n l y  from H a l e a k a l a  N a t i o n a l  Pa rk  and 
t h e  a d j a c e n t  a r e a s ,  e  . g . ,  'Ainahou.  

w h e e l e r i  ( C .  M u e l l . )  P a r .  
Endemic 

I n  t h e  C r a t e r  t h i s  moss i s  known o n l y  from P a l i k u .  I t  
h a s  a l s o  been  r e p o r t e d  from Kaua' i and t h e  i s l a n d  o f  
Hawai' i. 

D i c r  anum (Fami ly :  D i c r a n a c e a e )  

s p e i r o p h y l l u m  Mont. 
v a r .  s p e i r o p h y l l u m  

Endemic 
Common on t h e  r i d g e  above  P a l i k u .  I t  h a s  been  r e p o r t e d  
from a l l  ma jo r  i s l a n d s  e x c e p t  L a n a ' i .  

s p e  i r o p h y l l u m  
v a r .  b r e v i f l a g e l l a r e  ( C .  M u e l l . )  B a r t r .  

Endemic 
F r e q u e n t  on  t h e  r i d g e  above  P a l i k u .  T h i s  v a r i e t y  seems 
t o  be  l i t t l e  more t h a n  a  morph o f  exposed  h a b i t a t s  i n  
t h e  r a i n  f o r e s t .  

Did ymodon ( F a m i l y :  P o t t i a c e a e )  

v i n e a l  is 
v a r .  f l a c c i d u s  (B.S.G.) Zander 
( B a r b u l a  v i n e a l i s  v a r .  f l a c c i d a  B.S.G.) 

I n d  i g e n o u s  
S p o r a d i c  on f i n e  a s h  a l o n g  t h e  w e s t e r n  s l o p e s  o f  
H a l e a k a l a  and g u l l y  below P a l i k u  P a s t u r e .  The t a x o n  
i s  o t h e r w i s e  known o n l y  from O'ahu .  

D i s t i c h o p h y l l u m  ( F a m i l y :  H o o k e r i a c e a e )  

f r e y c i n e t i i  (Schwaegr . )  M i t t .  
Endemic 

F r e q u e n t  on t h e  r i d g e  above  P a l i k u .  A r a i n  f o r e s t  s p e c i e s  
common on a l l  i s l a n d s .  



E n c a l y p t a  ( Fami ly :  E n c a l y p t a c e a e )  

s a n d w i c e n s i s  S u l l .  
Endemic 

Known on Maui o n l y  a t  t h e  9200 f e e t  c o n t o u r  on t h e  road  
t o  t h e  summit o f  H a l e a k a l a .  I t  is  a l s o  known from t h e  
i s l a n d  on  Hawai' i. 

s c a b r a t a  B a r t r .  
Endemic 

Type l o c a l i t y :  " R e s t  House a t  8800 f e e t . "  
F r e q u e n t  i n  t h e  w e s t e r n  h a l f  o f  t h e  C r a t e r  ~ i s t r i c t ;  
a l s o  known from t h e  i s l a n d  o f  Hawai' i .  

Entodon ( F a m i l y :  E n t o d o n t a c e a e )  

s o l a n d e r  i ( A o n g s t r  . ) J a e g  . 
Ind  i g e n o u s  

I n  t h e  C r a t e r  found o n l y  on t h e  e a s t e r n  s i d e  o f  t h e  Kaupo 
Gap where it  is f r e q u e n t .  I t  h a s  been  r e p o r t e d  from 
K a u a ' i ,  O ' a h u ,  and t h e  i s l a n d  o f  H a w a i ' i .  

s u b c u s p i d a t u s  ( C .  M u e l l . )  B a r t r .  
I n d i g e n o u s  

I n  t h e  P a r k  t h i s  r a t h e r  r a r e  moss is found o n l y  n e a r  
Hosmer Grove.  I t  h a s  a l s o  been  r e p o r t e d  from K a u a ' i  and 
Moloka' i. 

Eur hynchium ( F a m i l y :  B r a c h y t h e c i a c e a e )  

vagans  ( J a e g . )  B a r t r .  
I n d i g e n o u s  

I n  t h e  Pa rk  t h i s  r a i n  f o r e s t  moss is  found o n l y  n e a r  
Hosmer Grove. I t  is known from a l l  o f  t h e  major  
i s l a n d s .  

F a b r o n i a  ( Family:  F a b r o n i a c e a e )  

c i l i a r i s   rid.) B r i d .  
Ind  i g e n o u s  

H a l e a k a l a  N a t i o n a l  P a r k  i s  t h e  o n l y  known Hawaiian 
l o c a l i t y  f o r  t h i s  moss. These  R B I  c o l l e c t i o n s  r e p r e s e n t  
a  new Hawaiian r e c o r d .  

F i s s i d e n s  ( F a m i l y :  F i s s i d e n t a c e a e )  

a p h e l o t a x i f o l i u s  P u r s e 1 1  
I n d i g e n o u s  

R e c e n t l y  d e s c r i b e d  from t h e  P a c i f i c  N o r t h w e s t ,  t h i s  
s p e c i e s  i s  known l o c a l l y  o n l y  f rom two c o l l e c t i o n s  from 
t h e  upper  Kaupo Gap a t  P a l i k u .  N e w  r e c o r d  f o r  t h e  
Hawai ian  I s l a n d s .  



b r y o i d e s  Hedw. 
( F i s s i d e n s  h a w a i i c u s  B a r t r  . ) 
( F i s s i d e n s  o a h u e n s i s  B a r t r . )  

I n d  i g e n o u s  
T h i s  d e s i c c a t i o n - t o l e r a n t  r a i n  f o r e s t  s p e c i e s  is w i d e l y  
d i s t r i b u t e d  i n  t h e  P a r k  wherever  s u i t a b l e  m i c r o h a b i t a t s ,  
e . g . ,  s p r i n g s ,  l a v a  t u b e s ,  e t c . ,  a r e  found .  I t  h a s  been  
r e p o r t e d  from a l l  ma jo r  i s l a n d s .  

i n t e r m e d i u s  C .  Mue l l .  
I n d i g e n o u s  

C o l l e c t e d  o n l y  once  i n  t h e  Park  j u s t  above  t h e  Koa T r e e  
i n  Kaupo Gap. T h i s  is u s u a l l y  a  low e l e v a t i o n  s p e c i e s  
and h a s  been  r e p o r t e d  from a l l  i s l a n d s  e x c e p t  Lana '  i .  

l a n c i f o l i u s  B a r t r .  
Endemic 

C o l l e c t e d  o n l y  t w i c e  i n  t h e  N a t i o n a l  Pa rk  i n  t h e  e a s t e r n  
Kaupo Gap b u t  a l s o  known from t h e  'Ainahou a r e a  o f  t h e  
Ko 'o l au  Gap. I t  is known from a l l  i s l a n d s ,  u s u a l l y  a t  low 
e l e v a t i o n s .  

p a c i f i c u s  A o n g s t r .  
( F i s s i d e n s  m a u i e n s i s  C .  M u e l l . )  

Endemic 
A r a i n  f o r e s t  s p e c i e s  found a t  i t s  upper  l i m i t  a t  P a l i k u  
and t h e  'Ainahou r e g i o n  o f  t h e  K o ' o l a u  Gap. I t  h a s  been 
r e p o r t e d  from a l l  i s l a n d s  e x c e p t  Lana '  i and M o l o k a ' i .  

t a x i f o l i u s  Hedw. 
Ind  i g e n o u s  

An upper  e l e v a t i o n  r a i n  f o r e s t  s p e c i e s  found  i n  t h e  
P a l i k u  a r e a  and i n  g u l c h e s  a t  and n e a r  Hosmer Grove. 
On Maui, i t  i s  r e s t r i c t e d  t o  t h e  P a r k ;  i t  i s  a l s o  known 
from a  s i n g l e ,  m o r p h o l o g i c a l l y  somewhat d i s s i m i l a r  
c o l l e c t i o n  from O ' a h u .  

F l o r  i b u n d a r  i a  ( F a m i l y :  M e t e o r i a c e a e )  

f l o r i b u n d a  (Dozy & Molk.)  F l e i s c h .  
I n d i g e n o u s  

Found i n  t h e  N a t i o n a l  Pa rk  o n l y  a t  P a l i k u ,  b u t  a l s o  known 
from O'ahu  and t h e  i s l a n d  o f  Hawai' i .  

Funar  i a  ( F a m i l y :  F u n a r i a c e a e )  

s u b i n t e g r a  B r o t h .  
Endemic 

A r a i n  f o r e s t  s p e c i e s  found  on damp s o i l  banks  i n  t h e  
P a l i k u  a r e a  and i n  g u l c h e s  a t  Hosmer Grove.  I t  is 
widesp read  on a l l  o f  t h e  ma jo r  i s l a n d s .  



Glossadelphus  ( Family: Sematophyllaceae) 

c h r y s o b a s i l a r  is Broth.  
Endemic 

A r a i n  f o r e s t  s p e c i e s  found i n  t h e  Pa l iku  a r e a  (where 
it  is  abundant)  and i n  t h e  ' ~ i n a h o u  a r e a  of t h e  Ko'olau 
Gap. I t  is  r e s t r i c t e d  t o  Maui. 

i r r o r a t u s  B a r t r .  
Endemic 

Endemic t o  Eas t  Maui. 
I n  t h e  Nat ional  Park t h i s  s p e c i e s  is known on ly  from t h e  
Pa l iku  a r e a .  

Gr immia ( Family: Gr immiaceae ) 

apocarpa 
va r .  p u l v i n a t a  (Hedw.) Jones  

Indigenous  
In  t h e  I s l a n d s  r epo r t ed  from a  s i n g l e  c o l l e c t i o n  near 
t h e  highway ( a t  9 2 0 0  f t . ) .  There i s  a l s o  an unpublished 
record from t h e  i s l a n d  of Hawai ' i .  These c o l l e c t i o n s  
r e p r e s e n t  a  new Hawaiian record .  May be placed i n  t h e  
s e g r e g a t e  genus Sch is t id ium a s  S. apocarpum v a r .  
pulvinatum (Hedw.) C .  J ens .  

apocarpa 
v a r .  s t r i c t a  (Turn . )  Hook. & Tayl .  

Indigenous 
In  t h e  Nat ional  Park t h i s  v a r i e t y  is known on ly  from 
Hosmer Grove and Pu 'u  Nianiau.  I t  is r e s t r i c t e d  t o  
Haleakala .  May be placed i n  t h e  s e g r e g a t e  genus 
Sch i s t i d ium a s  S. apocarpum s s p .  g r a c i l e  (Roeh l . )  Meyl. 

ha l eaka l ae  Re ichard t  
Endemic 

One of t h e  most common mosses i n  t h e  a l p i n e  a r e a s  of t h e  
Park; a l s o  known from t h e  i s l a n d  of Hawai ' i .  

l a e v i g a t a  ( B r i d . )  Br id .  
Indigenous 

The only  known Maui l o c a l i t y  i s  a long t h e  p a l i  f a c e s  
sou th  of Holua. Otherwise ,  i t  i s  known from two 
c o l l e c t i o n s  from t h e  i s l a n d  of Hawai ' i .  

c f .  p i l i f e r a  P.-Beauv. 
In  t h e  i s l a n d s  t h i s  taxon is known only  from t h e  Cra t e r  
D i s t r i c t  and t h e  c o l l e c t i o n s  r e p r e s e n t  new Hawaiian 
r eco rds .  I t  i s  common on t h e  o u t e r  nor thwest  s l o p e s  
bu t  s c a t t e r e d  e lsewhere .  Sporophytes a r e  needed f o r  
i d e n t i f i c a t i o n .  



p u l v i n a t a  (Hedw.) Smi th  
I n d i g e n o u s  

T h i s  s p e c i e s  i s  known o n l y  from two l o c a l i t i e s  i n  t h e  
Hawai ian  I s l a n d s :  a t  8400 f e e t  by  t h e  road  and a l o n g  t h e  
c l i f f s  a t  Holua Cab in .  N e w  Hawaiian r e c o r d s .  

s c a b r i f o l i a  B r o t h .  
Endemic 

Endemic t o  H a l e a k a l a  N a t i o n a l  P a r k  and t h e  immed ia t e ly  
a d j a c e n t  a r e a s .  T h i s  s p e c i e s  i s  known from P a l i k u  and 
Hosmer Grove.  The t y p e  l o c a l i t y  is  l i s t e d  a s  8000 f e e t  
on H a l e a k a l a  and i s  p r o b a b l y  l o c a t e d  w i t h i n  t h e  N a t i o n a l  
P a r k .  May b e  p l a c e d  i n  t h e  s e g r e g a t e  g e n u s  S c h i s t i d i u m  
a s  S. s c a b r i f o l i u m  ( B r o t h . )  M i l l . ,  W h i t t i e r  & W h i t t i e r .  

t o r q u a t a  Hornsch.  ex  Grev.  
I n d i g e n o u s  

T h i s  s p e c i e s  is  r e s t r i c t e d  t o  H a l e a k a l a  N a t i o n a l  P a r k .  
The o n l y  R B I  c o l l e c t i o n  is  from t h e  Kapalaoa  r e g i o n  ( P u ' u  
M a i l e ) .  

t r i c h o p h y l l a  Grev.  
I n d i g e n o u s  

T h i s  is a  common a l p i n e  s p e c i e s  w i d e l y  s c a t t e r e d  
t h r o u g h o u t  t h e  C r a t e r  D i s t r i c t  up t o  9200 f e e t .  I t  is 
o t h e r w i s e  o n l y  known from t h e  i s l a n d  o f  Hawai' i .  

Haplohymenium ( F a m i l y :  T h u i d i a c e a e )  

t r i s t e  ( C e s . )  Kindb. 
I n d i g e n o u s  

A r a i n  f o r e s t  s p e c i e s  c o l l e c t e d  a t  P a l i k u  and Hosmer 
Grove. I t  is a l s o  known from O'ahu  and t h e  i s l a n d  o f  
H a w a i ' i  a s  w e l l  a s  K a u a ' i  ( u n p u b l i s h e d ) .  

Ho lomi t r  ium ( F a m i l y :  D i c r a n a c e a e )  

s e t i c a l y c i n u m  C .  Mue l l .  
Endemic 

A r a i n  f o r e s t  s p e c i e s  found  on K u i k i  and t h e  'Ainahou 
a r e a  o f  t h e  K o ' o l a u  Gap. I t  is  known from a l l  i s l a n d s  
e x c e p t  Lana '  i .  

Homal i o d e n d r o n  ( F a m i l y :  N e c k e r a c e a e )  

f l a b e l l a t u m  (Sm.) F l e i s c h .  
I n d i g e n o u s  

Common on t h e  e a s t e r n  s i d e  o f  t h e  Kaupo Gap up t o  P a l i k u ;  
a l s o  c o l l e c t e d  a t  P u ' u  N i a n i a u .  I t  i s  a  common r a i n  
f o r e s t  s p e c i e s  on  a l l  i s l a n d s .  



Hooker i a  ( Fami ly :  Hooker i a c e a e )  

a c u t i f o l i a  Hook. & Grev.  
I n d i g e n o u s  

A r a i n  f o r e s t  t a x o n  known from most  major  i s l a n d s .  T h i s  
r e c o r d  is  based  on p a r t  o f  V i t t  14859,  a t  t h e  U n i v e r s i t y  
o f  A l b e r t a .  

Hypnum ( Fami ly :  Hypnaceae ) 

plumaeforme Wils. 
E x o t i c  

T h i s  s p e c i e s ,  c o l l e c t e d  i n  t h e  'Ainahou a r e a  o f  t h e  
Ko 'o l au  Gap, h a s  n o t  been  found i n  t h e  P a r k .  

I s o p t e r y g  ium ( Fami ly :  Hypnaceae ) 

a l b e s c e n s  (Hook. ) J a e g  . 
I n d i g e n o u s  

A r a i n  f o r e s t  s p e c i e s  found a t  P a l i k u  and a l o n g  t h e  
Halemau'u  T r a i l  up t h e  L e l e i w i  P a l i .  I t  is known from 
a l l  m a j o r  i s l a n d s .  

e l e g a n s  ( B r i d .  ) Lindb .  
I n d i g e n o u s  

F r e q u e n t  on  t h e  n o r t h e r n  and n o r t h e a s t  s l o p e s  o f  ~ a l e a k a l a  
on humus i n  c loud-swept  a r e a s .  N e w  r e c o r d  f o r  t h e  
Hawaiian I s l a n d s .  

Lep todon t  ium ( F a m i l y :  P o t t i a c e a e )  

f l e x i f o l i u m  ( W i t h . )  Hampe 
I n d i g e n o u s  

The c o l l e c t i o n s  f rom K a l u a n u i  and K u i k i  a r e  t h e  o n l y  
known l o c a l i t i e s  on Maui. The t a x o n  is  f r e q u e n t  a l o n g  
t h e  upper  b o u n d a r i e s  o f  t h e  r a i n  f o r e s t s  on  t h e  i s l a n d  
o f  H a w a i ' i .  

Leucobryum ( F a m i l y :  L e u c o b r y a c e a e )  

g r a c i l e  S u l l .  
Endemic 

T h i s  r a i n  f o r e s t  s p e c i e s  is  known from t h e  P a l i k u  a r e a  
and t h e  f o o t  o f  t h e  Halemau'u  T r a i l .  I t  is a b u n d a n t  on 
a l l  ma jo r  i s l a n d s .  



Macr ocoma ( Fami ly :  O r t h o t r  i c n a c e a e )  

i n t r i c a t a  ( C .  M u e l l . )  M i l l . ,  W h i t t i e r  & W h i t t i e r  
(Macromi t r ium i n t r i c a t u m  C .  M u e l l . )  

Endemic 
Common t h r o u g h o u t  t h e  C r a t e r  D i s t r i c t  below 8000 f e e t  
a s  an  e p i p h y t e  on t r e e s  and l a r g e  s h r u b s .  I t  is a l s o  
common on t h e  i s l a n d  o f  H a w a i ' i  i n  t h e  upper  r a i n  f o r e s t  
zone and t h e  c e n t r a l  Waianae M t s .  of  O ' ahu .  I n v e s t i g a t i o n  
on  t h e  s t a t u s  o f  t h i s  Hawai ian  t a x o n  is now i n  p r o g r e s s .  

Macromitr  ium ( Fami ly :  O r t h o t r  i c h a c e a e )  

owah iense  C .  Mue l l .  
(Macromi t r ium r e i n w a r d t i i  Schwaegr . )  

Endemic 
A r a i n  f o r e s t  s p e c i e s  found  a s  an  e p i p h y t e  i n  t h e  P a l i k u -  
Kaupo a r e a  and upper  K o ' o l a u  Gap. I t  is common on  a l l  
ma jo r  i s l a n d s .  

p i 1  i f e r u m  Schwaegr .  
Endemic 

O c c a s i o n a l  e p i p h y t e  i n  t h e  e a s t e r n  p a r t  o f  t h e  C r a t e r  
D i s t r i c t ;  common i n  t h e  r a i n  f o r e s t  on a l l  m a j o r  i s l a n d s .  

O r t h o t r  ichum ( F a m i l y :  O r t h o t r  i c h a c e a e )  

diaphanurn B r  i d .  
I n d  i g e n o u s  

Ra re .  The o n l y  known l o c a l i t y  on Maul i s  t h e  c e n t e r  o f  
H a l e a k a l a  C r a t e r  a s  a n  e p i p h y t e  n e a r  t h e  d i k e s  west o f  
Namana o  k e  Akua. I t  is  a l s o  known from s i n g l e  
c o l l e c t i o n s  from Mauna Kea and Mauna Loa,  i s l a n d  o f  
Hawais  i. 

hawaiicum C .  Mue l l .  
Endemic 

Common e p i p h y t e  below 8000 f e e t  t h r o u g h o u t  t h e  C r a t e r  
D i s t r i c t ;  a l s o  on t h e  i s l a n d  o f  H a w a i ' i .  

h i l l e b r a n d i i  C.  Mue l l .  
Endemic 

Uncommon i n  t h e  N a t i o n a l  Pa rk  C r a t e r  D i s t r i c t ,  b e i n g  
known from t h e  c e n t r a l  c r a t e r  a r e a  (Namana o  ke Akua) and 
Hosmer Grove.  I t  h a s  a l s o  been  r e p o r t e d  from O'ahu  and 
t h e  i s l a n d  o f  H a w a i ' i .  



Palamoclad  ium ( Family:  B r a c h y t h e c i a c e a e )  

w i lkes i anum ( S u l l . )  C .  M u e l l .  
Endemic 

A v e r y  po lymorph ic  t a x o n  which I c o n s i d e r  t o  i n c l u d e  fo rms  
p r e v i o u s l y  d e s i g n a t e d  a s  v a r .  s c i u r o i d e s  ( C .  M u e l l .  ) Wijk 
& Margadant .  Ex t r eme ly  common on  banks  and l e d g e s  
t h r o u g h o u t  t h e  a r e a  below 7000 f e e t .  I t  h a s  been  r e p o r t e d  
from a l l  i s l a n d s .  

P h i l o n o t i s  ( F a m i l y :  Bar t r a m i a c e a e )  

t u r n e r i a n a  (Schwaegr . )  M i t t .  
I n d i g e n o u s  

O c c a s i o n a l  below 8000 f e e t  a round s p r i n g s  and i n  washes .  
I t  is known from a l l  ma jo r  i s l a n d s .  

P l a g  iomnium ( F a m i l y :  Mniaceae )  

p r o r e p e n s  ( C .  M u e l l . )  Kop. 
Endemic 

Rare .  Found o n l y  a t  P a l i k u .  T h i s  r a i n  f o r e s t  s p e c i e s  is 
known from a l l  ma jo r  i s l a n d s  e x c e p t  Lana'  i .  P r e v i o u s l y  
c o n s i d e r e d  w i t h i n  P.  r o s t r a t u m  ( S c h r a d . )  Kop.,  r e c e n t  
work by Koponen h a s  shown it t o  be  a  d i s t i n c t  s p e c i e s .  

P l a g  i o p u s  ( F a m i l y :  B a r t r a m i a c e a e )  

o e d e r i  (Br  i d .  ) Limpr . 
I n d i g e n o u s  

Rare .  Found o n l y  a t  Hosmer Grove and i n  a  s m a l l  run -o f f  
a r e a  on t h e  r i d g e  beh ind  Holua Cabin .  I n  t h e  i s l a n d s  t h i s  
s p e c i e s  i s  c o n f i n e d  t o  H a l e a k a l a  N a t i o n a l  Park  and t h e  
immed ia t e ly  a d j a c e n t  a r e a s .  

P l a g  i o t h e c i u m  ( Fami ly :  P l a g  i o t h e c i a c e a e  ) 

d r a y t o n i i  ( S u l l . )  B a r t r .  
Endemic 

I n  t h e  Pa rk  t h i s  r a i n  f o r e s t  s p e c i e s  is known o n l y  from 
t h e  P a l i k u  a r e a .  I t  i s  on a l l  i s l a n d s  e x c e p t  Lana '  i .  

Pogonatum ( F a m i l y :  P o l y t r i c h a c e a e )  

t a h i t e n s e  Schimp. e x  Besch.  
I n d i g e n o u s  

A r a i n  f o r e s t  s p e c i e s  known from t h e  L e l e i w i  P a l i  and a s  
s c a t t e r e d  c o l o n i e s  a l o n g  t h e  Kaupo T r a i l .  I t  is  
widesp read  t h r o u g h o u t  a l l  o f  t h e  i s l a n d s .  



Poh l  i a  ( F a m i l y :  B r y a c e a e )  

b a l d w i n i i  ( B r o t h .  e x  B a r t r . )  Schu l t ze -Mot .  
Endemic 

Type l o c a l i t y  a t  8000  f e e t  is a l m o s t  c e r t a i n l y  i n  t h e  
Park .  R e s t r i c t e d  t o  H a l e a k a l a  N a t i o n a l  P a r k  and t h e  
immed ia t e ly  a d j a c e n t  r e g i o n s .  Dur ing  t h e  R B I  s u r v e y s ,  i t  
was c o l l e c t e d  o n l y  from t h e  upper  L a u ' u l u  T r a i l .  

c r u d a  (Hedw.) L indb .  
I n d i g e n o u s  

On Maui r e s t r i c t e d  t o  t h e  Whi te  H i l l  a r e a .  I t  h a s  a l s o  
been  r e p o r t e d  from t h e  i s l a n d  o f  H a w a i ' i .  

m a u i e n s i s  ( B r o t h .  e x  B a r t r .  ) SchuLtze-Mot.  
Endemic 

On Maui r e s t r i c t e d  t o  shaded  d r y  a s h  banks  i n  H a l e a k a l a  
N a t i o n a l  Park  and t h e  immed ia t e ly  a d j a c e n t  r e g i o n s .  
O t h e r w i s e  known from a  s i n g l e  c o l l e c t i o n  from t h e  i s l a n d  
o f  H a w a i ' i .  

P o l y t r  ichum ( Family:  P o l y t r  i c h a c e a e )  

p i l i f e r u m  Hedw. 
Ind  i g e n o u s  

Known from t h e  e a s t e r n  b o r d e r  o f  t h e  C r a t e r  D i s t r i c t  a s  
w e l l  a s  from t h e  i s l a n d  o f  H a w a i ' i .  

P s e u d o s y m b l e p h a r i s  ( F a m i l y :  P o t t i a c e a e )  

m a u i e n s i s  ( C .  M u e l l . )  B r o t h .  
I n d i g e n o u s  

Rare  i n  t h e  C r a t e r  D i s t r i c t  (Kaupo Gap below 6000 f t . ) .  
Known a l s o  from Kaua' i ,  O ' a h u ,  and t h e  i s l a n d  o f  H a w a i ' i .  

P tychomi t r ium ( Fami ly :  P t y c h o m i t r  i a c e a e )  

mauiense  Bro th .  
Endemic 

T h i s  a l p i n e  s p e c i e s  is  found on t h e  e a s t e r n  s i d e  o f  t h e  
Kaupo Gap up t o  P a l i k u  and a l s o  a t  Hosmer Grove.  I t  is  
a d d i t i o n a l l y  known from t h e  i s l a n d  o f  Hawai' i .  

Racomitr  ium ( Fami ly :  Gr immiaceae)  

c r i s p u l u m  (Hook. f .  & W i l s . )  Hook. f .  & W i l s .  
Ind  i g e n o u s  

F r e q u e n t  on t h e  e a s t e r n  s i d e  o f  t h e  Kaupo Gap up t o  P a l i k u  
and a l s o  a t  Hosmer Grove. I t  i s  o t h e r w i s e  r e s t r i c t e d  
t o  h i g h  e l e v a t i o n s  on K a u a ' i  and t h e  i s l a n d  o f  H a w a i ' i .  



l a n u g  inosum 
v a r .  p ru inosum W i l s .  

I n d i g e n o u s  
Very common t h r o u g h o u t  t h e  C r a t e r  D i s t r i c t  and r e p o r t e d  
from a l l  i s l a n d s  e x c e p t  Lana '  i .  

Racopilum ( Fami ly :  R a c o p i l a c e a e )  

c u s p i d  igerum (Schwaegr  . ) Aongs t r  . 
I n d i g e n o u s  

T h i s  r a i n  f o r e s t  moss i s  found i n  t h e  C r a t e r  D i s t r i c t  
o n l y  above  t h e  Koa T r e e  i n  Kaupo Gap. I t  is  v e r y  common 
on a l l  i s l a n d s .  

Rhabdowe i s i a  ( F a m i l y :  D i c r a n a c e a e )  

c r i s p a t a  ( W i t h . )  L indb .  
I n d i g e n o u s  

Found i n  t h e  C r a t e r  D i s t r i c t  o n l y  a t  Hosmer Grove. I t  is  
a l s o  known from t h e  i s l a n d  o f  H a w a i ' i .  

Rhizogonium ( F a m i l y :  R h i z o g o n i a c e a e )  

s p i n i f o r m e  (Hedw. ) Bruch 
I n d i g e n o u s  

T h i s  is  a  v e r y  common r a i n  f o r e s t  moss i n  H a w a i ' i  b u t  i n  
t h e  C r a t e r  D i s t r i c t  is found o n l y  a t  P a l i k u .  

Rhynchosteg ium (Fami ly :  B r a c h y t h e c i a c e a e )  

c e l e b i c u m  ( L a c . )  J a e g .  
I n d i g e n o u s  

T h i s  s p e c i e s ,  c o l l e c t e d  i n  t h e  'Ainahou a r e a  of  t h e  
Ko 'o l au  Gap, h a s  n o t  been  found  i n  t h e  C r a t e r  D i s t r i c t .  
I t  is known from K a u a ' i ,  O ' ahu ,  and M o l o k a ' i .  

s e l a g i n e l l i f o l i u m  C .  Mue l l .  
Endemic 

Same a s  t h e  above  s p e c i e s  b u t  found  on a l l  ma jo r  i s l a n d s  
e x c e p t  Lana'  i .  

S a e l a n i a  ( F a m i l y :  D i t r  i c h a c e a e )  

g l a u c e s c e n s  (Hedw. ) B r o t h .  
I n d i g e n o u s  

R e s t r i c t e d  t o  t h e  C r a t e r  D i s t r i c t  o f  H a l e a k a l a  N a t i o n a l  
Pa rk  and t h e  immed ia t e ly  a d j a c e n t  r e g i o n s .  F r e q u e n t  and 
w i d e l y  s c a t t e r e d  t h r o u g h o u t  t h e  d r y  a r e a s .  



Sch i s t i d ium 
See Grimmia. 

(Family:  Grimmiaceae) 

Sciaromium ( Family : Amblys t eg  i aceae  ) 

t r i c o s t a t u m  ( S u l l . )  M i t t .  
Endemic 

In  t h e  C r a t e r  D i s t r i c t  t h i s  amphibious moss is conf ined 
t o  t h e  Pa l iku  a r e a .  I t  is  known from a l l  major i s l a n d s  
excep t  Lana ' i .  

Sematophyllum ( Family: Sematophyl laceae)  

hawaiiense ( B r o t h . )  Broth.  
Ind igenous 

In  t h e  Cra t e r  D i s t r i c t  t h i s  moss is  conf ined t o  t h e  
e a s t e r n  s i d e  of Kaupo Gap below 6000  f e e t  where i t  
appears  t o  be common. I t  has n o t  been r epo r t ed  from 
Moloka' i .  

Syrrhopodon ( Family: Calymperaceae) 

hawai icus  C .  Muell. 
Endemic 

Th i s  s p e c i e s  has n o t  been found i n  t h e  C r a t e r  D i s t r i c t .  
I t  is known from t h e  'Ainahou a r e a  of t h e  Ko'olau Gap 
and probably  occu r s  i n  t h e  a r e a s  a d j a c e n t  t o  t h e  
Nat iona l  Park.  I t  is  known from a l l  i s l a n d s  excep t  
Lana' i .  

Tax i t h e l  i um (Family:  Sematophyl laceae)  

mundulum ( S u l l .  ) B a r t r .  
Indigenous  

In  t h e  Cra t e r  D i s t r i c t  t h i s  r a i n  f o r e s t  moss is conf ined 
t o  t h e  e a s t e r n  s i d e  of t h e  Kaupo Gap below 6500 f e e t .  
I t  is common on a l l  i s l a n d s .  

Thamnobr yum (Family:  Neckeraceae) 

speciosum ( B r o t h . )  Hoe 
Endemic 

In  t h e  Cra t e r  D i s t r i c t  t h i s  moss is conf ined t o  t h e  
Pa l iku  a r e a .  I t  is  a l s o  known from P u ' u  Nianiau and 
t h e  'Ainahou a r e a  of Ko'olau Gap. T h i s  upper e l e v a t i o n  
r a i n  f o r e s t  s p e c i e s  is  o the rwi se  known from t h e  i s l a n d  
of Hawai ' i .  



Thu i d  ium ( F a m i l y :  T h u i d i a c e a e )  

c r e n u l a t u m  M i t t .  
Endemic 

I n  t h e  C r a t e r  D i s t r i c t  t h i s  moss is  known from an a r e a  
j u s t  above  t h e  Koa T r e e  i n  Kaupo Gap a s  well  a s  f rom 
P u ' u  N i a n i a u .  I t  h a s  a d d i t i o n a l l y  been  r e p o r t e d  from 
O'ahu  and  t h e  i s l a n d  o f  H a w a i ' i .  

hawa iense  R e i c h a r d t  
Endemic 

T h i s  r a i n  f o r e s t  s p e c i e s  i s  found a t  P a l i k u  and t h e  
L e l e i w i  P a l i  c l o s e  t o  t h e  N a t i o n a l  Pa rk  boundary .  I t  
is  w i d e s p r e a d  on a l l  i s l a n d s .  

p l  i ca tum M i t t .  
Endemic 

Common a t  Hosmer Grove and t h e  e a s t e r n  s i d e  o f  t h e  
Kaupo Gap. I t  h a s  been  r e p o r t e d  from a l l  i s l a n d s  
e x c e p t  Lana '  i. 

T o r t e l l a  ( F a m i l y :  P o t t i a c e a e )  

£ r a g  il is 
v a r .  t o r t e l l o i d e s  ( G r e e n e )  Zander & Hoe 

I n d i g e n o u s  
T h i s  v a r i e t y  was d e s c r i b e d  r e c e n t l y  a s  a  s p e c i e s  from 
A n t a r c t i c  m a t e r i a l  and u n t i l  now h a s  been  known o n l y  f rom 
t h a t  c o n t i n e n t .  I t  was c o l l e c t e d  t w i c e  i n  t h e  P a r k :  n e a r  
t h e  V i s i t o r  C e n t e r  a t  Whi te  H i l l  and n e a r  t h e  p l a n t e d  
E u c a l y p t u s  g r o v e  a t  8600 f e e t .  A new Hawai ian  r e c o r d .  

h u m i l i s  (Hedw. ) J e n n .  
I n d i g e n o u s  

Rare  i n  t h e  P a r k ,  t h e  g r e a t e r  p a r t  o f  which may b e  above  
t h e  s p e c i e s  e l e v a t i o n a l  r a n g e .  Known o n l y  f rom a  s i n g l e  
Kaupo c o l l e c t i o n .  

T o r t u l a  ( F a m i l y :  P o t t i a c e a e )  

a l p i n a  
v a r .  i n e r m i s  ( M i l d e )  D e  Not .  
( T o r t u l a  ? £ r a g i l i s  T a y l .  ) 

I n d i g e n o u s  
I n  t h e  c e n t r a l  c r a t e r  a r e a  (Namana o  ke Akua and K a p a l a o a )  
and a t  8500 f e e t  by t h e  r o a d .  L o c a l l y  a b u n d a n t .  I t  is 
a l s o  l o c a l l y  common i n  t h e  a l p i n e  r e g i o n s  o f  t h e  i s l a n d  
o f  H a w a i ' i .  



p r i n c e p s  De Not. 
Ind igenous 

Rare. On Maui t h i s  s p e c i e s  is found on ly  i n  t h e  c e n t r a l  
c r a t e r  a r e a .  I t  is  a l s o  known from t h e  i s l a n d  of Hawai ' i .  

Trachypodops is  Family: Trachypodaceae) 

aur i c u l a t a  ( M i t t .  ) F l e i s c h .  
Indigenous  

Found on ly  i n  t h e  Paliku-upper Kaupo a r e a .  T h i s  upper- 
e l e v a t i o n a l  r a i n  f o r e s t  s p e c i e s  is  known from a l l  i s l a n d s  
excep t  Lana' i. 

Tr achypus j Family: Trachypodaceae) 

b i c o l o r  Reinw. & Hornsch. 
Ind igenous 

I t  is  common a t  Pa l iku  and i n  t h e  upper Kaupo a r e a .  I t  is 
a l s o  known from t h e  i s l a n d  of Hawai ' i  and t h e r e  is  an 
unpublished Kaua' i c o l l e c t i o n .  

h u m i l  is Lindb. 
var  . humil is 

Indigenous  
Rare i n  t h e  Cra t e r  D i s t r i c t ,  found on ly  i n  t h e  Pa l iku  
a r e a .  Also known from Kaua ' i .  

h u m i l i s  
v a r .  f l a g e l l i f e r  (Bro th .  ex Herz . )  M i l l .  

Indigenous  
Uncommon i n  t h e  Cra t e r  D i s t r i c t ,  found on ly  on t h e  e a s t e r n  
s i d e  of t h e  Kaupo Gap. I t  is  a l s o  known from Kaua ' i  
and O'ahu. 

Tr ematodon (Family:  Dic ranaceae)  

l a t i n e r v i s  C .  Muell.  
Endemic 

Found o u t s i d e  t h e  Cra t e r  D i s t r i c t  a long an i n t e r m i t t e n t  
s t ream s o u t h e a s t  of  P u ' u  Alaea bu t  may e v e n t u a l l y  be 
found i n  t h e  Paliku-Kuiki  a r e a .  I t  is known from a l l  
i s l a n d s  excep t  Lana' i .  

Tr ichostomum (Family:  P o t t i a c e a e )  

b a r t r a m i i  M i l l .  
Endemic 

Found along t h e  no r the rn  and e a s t e r n  margin of t h e  C r a t e r  
D i s t r i c t ;  known from a l l  i s l a n d s .  



c f .  o b l o n g i f o l i u m  B a r t r .  
Rare .  Found o n l y  i n  t h e  o l d  s p r i n g  a r e a  a t  t h e  head o f  
t h e  w e s t e r n  p o r t i o n  o f  t h e  Kaupo Gap. T h i s  s p e c i e s ,  
a 1  though n e v e r  common, h a s  been  r e p o r t e d  from a l l  major  
i s l a n d s  e x c e p t  Lana '  i. 

t e n u i r o s t r e  (Hook. & T a y l . )  L indb .  
Ind  i g e n o u s  

Uncommon i n  t h e  C r a t e r  D i s t r i c t ,  found  a t  P a l i k u  and 
Hosmer Grove. A l s o  known from Manoa V a l l e y ,  O ' ahu .  
These  a r e  new r e c o r d s  f o r  t h e  Hawaiian i s l a n d s .  

U l o t a  ( F a m i l y :  O r t h o t r i c h a c e a e )  

c e r v i n a  Hoe & Crum 
Endemic 

Endemic t o  H a l e a k a l a  N a t i o n a l  P a r k .  
Uncommon a l o n g  t h e  n o r t h e r n  and e a s t e r n  b o u n d a r i e s  o f  t h e  
C r a t e r  D i s t r i c t .  T h i s  is an  upper  e l e v a t i o n  r a i n  f o r e s t  
s p e c i e s  whose t y p e  l o c a l i t y  is  uppe r  K ipahu lu  V a l l e y .  

W e i s i a  ( F a m i l y :  P o t t i a c e a e )  

o v a l i s  ( W i l l i a m s )  B a r t r .  
Endemic 

R e s t r i c t e d  t o  t h e  upper  Kaupo Gap a r e a  and s e e n  o n l y  a s  
a  s i n g l e  f e r t i l e  c o l o n y .  I t  is  common on a l l  i s l a n d s ,  
u s u a l l y  a t  low e l e v a t i o n s .  

SP 
Rare .  Found o n l y  i n  t h e  c e n t r a l  c r a t e r  a r e a .  May be  t h e  
same a s  t h e  above  b u t  s t e r i l e  and u n d e t e r m i n a b l e .  

Zygodon ( F a m i l y :  Or t h o t r  i c h a c e a e )  

r e i n w a r d t i i  ( H o r n s c h . )  A .  Br.  
I n d i g e n o u s  

Uncommon. Found on t h e  L e l e i w i  P a l i  c l o s e  t o  t h e  N a t i o n a l  
Pa rk  bounda ry  and i n  t h e  P a l i k u  a r e a .  I t  is r e s t r i c t e d  
t o  Maui. 

rubr igemmius  (Hoe & Crum) Zander & V i t t  
Endemic 

Endemic t o  S E  H a l e a k a l a .  
Type l o c a l i t y  : upper  K ipahu lu  V a l l e y .  
Al though t h i s  moss is  common i n  K ipahu lu  V a l l e y ,  i t  o c c u r s  
i n  t h e  C r a t e r  D i s t r i c t  o n l y  a l o n g  t h e  r i d g e  be tween  K u i k i  
and P a l i k u .  



te t ragonostomus A .  Br. 
Indigenous 

Common throughout  t h e  no r the rn  and e a s t e r n  Cra t e r  
D i s t r i c t .  I t  has been r epo r t ed  from a l l  i s l a n d s  excep t  
Lana' i and Moloka' i. 



APPENDIX B 

DISTRIBUTION MAPS OF THE SPECIES 

I n  o r d e r  t o  c u t  t h e  c o s t  o f  p u b l i s h i n g  t h i s  r e p o r t  t h e  
d i s t r i b u t i o n  maps o f  t h e  128 i n d i v i d u a l  s p e c i e s  have  been  
produced  a s  a n  addendum. C o p i e s  have keen  d e p o s i t e d  i n  t h e  
f o l l o w i n g  l o c a l i t i e s  f o r  r e f e r e n c e ,  

C o o p e r a t i v e  N a t i o n a l  Pa rk  R e s o u r c e s  S t u d i e s  U n i t ,  U n i v e r s i t y  o f  
Hawai i ,  Hono lu lu .  

Hami l ton  L i b r a r y ,  U n i v e r s i t y  o f  Hawa i i ,  Honolu lu .  

N a t i o n a l  Pa rk  S e r v i c e  Hawaii  S t a t e  D i r e c t o r ' s  O f f i c e ,  Hono lu lu .  

N a t i o n a l  Park  S e r v i c e  Western  Region O f f i c e ,  San  F r a n c i s c o .  

HaLeakala  N a t i o n a l  P a r k ,  Maui. 




