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ABSTRACT 

The h i s t o r y  of t h e  genus Hibiscadelphus  is presen ted  

i l l u s t r a t i n g  t h e  problem of p l a n t i n g  - H .  h u a l a l a i e n s i s  c l o s e  t o  

H .  g i f f a r d i a n u s  i n  ~ i ~ u k a  Puaulu.  Although H .  g i f f a r d i a n u s  i s  - - 
e x t i n c t  i n  t h e  w i l d ,  i t  i s  s t i l l  c u l t i v a t e d  i n  t h e  type l o c a l i t y .  

In  o rder  t o  p r e se rve  what remains of  t h e  gene pool of t h i s  very  

r a r e  s p e c i e s ,  four  management a c t i o n s  a r e  proposed : Removal of 

t h e  second g e n e r a t i o n  hyb r id s ;  propagat ion and removal of t h e  F, 

hybr id s ;  p ropaga t ion  and removal of a l l  - H .  h u a l a l a i e n s i s  t r e e s ;  

and propaga t ion  and c u l t i v a t i o n  of - H .  g i f f a r d i a n u s .  
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A HISTORY 

The endemic Hawaiian p l a n t  g e n u s  H i b i s c a d e l p h u s  ( F a m i l y  
Malvaceae)  was named i n  1911  by J o s e p h  F .  Rock t o  r e c o g n i z e  t h r e e  
t r e e  s p e c i e s  d i s c o v e r e d  by him which were  r e l a t e d  t o  t h e  g e n u s  
H i b i s c u s .  Rock ( 1 9 1 1 ,  1913)  n o t e d  t h a t  f l o w e r s  o f  t h e  new 
s p e c i e s  r e sembled  H i b i s c u s  b los soms  e x c e p t  t h a t  t h e y  were  t u b u l a r  
i n  s h a p e  and c u r v e d  a t  m a t u r i t y .  I n  a d d i t i o n ,  Rock n o t e d  t h a t  
c a l y x e s  o f  t h e  new s p e c i e s  appea red  t o  be  d e c i d u o u s  ( s h e d d i n g ;  
a b s e n t  on s e e d  p o d s ) ,  and t h a t  t h e  s eed  pods  were  woody c a p s u l e s ,  
u n l i k e  H i b i s c u s .  

Based on t h e s e  m o r p h o l o g i c a l  d i f f e r e n c e s ,  Rock ( 1 9 1 1 )  
e s t a b l i s h e d  t h e  g e n u s  name H i b i s c a d e l p h u s ,  meaning " b r o t h e r  o f  
H i b i s c u s , "  f o r  t h e  t h r e e  s p e c i e s .  C o l l e c t i v e l y ,  t h e  s p e c i e s  were  
g i v e n  t h e  Hawaiian v e r n a c u l a r  name " h a u  kuahiwi"  meaning " u p l a n d  
o r  moun ta in  hau" b e c a u s e  o f  t h e  r e s e m b l a n c e  o f  H i b i s c a d e l p h u s  
t r e e s  t o  t h e  common lowland  hau ,  H i b i s c u s  t i l i a c e u s  L .  

The t y p e  s p e c i e s  ( f i r s t  named s p e c i e s  o f  a  new g e n u s )  is  
H i b i s c a d e l p h u s  q i f f a r d i a n u s  Rock, named i n  honor o f  Rock1 s f r i e n d  
W. M .  G i f f a r d  who h a s  i n t r o d u c e d  many v a r i e t i e s  o f  H i b i s c u s  i n t o  
H a w a i ' i .  G i f f a r d l s  home i n  Volcano ,  a d j a c e n t  t o  Hawaii  Vo lcanoes  
N a t i o n a l  P a r k ,  was t o  p l a y  a n  i m p o r t a n t - r o l e  i n  l a t e r  y e a r s  i n  
s a v i n g  t h e  s p e c i e s  from e x t i n c t i o n  (Degener  1932 ;  Bryan 1938;  
F a g e r l u n d  1 9 4 4 ) .  

Rock and  G i f f a r d  c o l l e c t e d  t y p e  s p e c i m e n s  o f  H .  q i f f a r d i a n u s  
from t h e  o n l y  t r e e  i n  e x i s t e n c e  a t  t h a t  t i m e .   h he t r e e  was 
l o c a t e d  i n  ~ T p u k a  Puau lu  ( B i r d  P a r k ) ,  now a  p a r t  o f  Hawaii  
Vo lcanoes  N a t i o n a l  P a r k .  Rock d i s c o v e r e d  t h e  l o n e  t r e e  i n  1910.  
I t  l a t e r  d i e d  i n  1930 b u t  n o t  b e f o r e  s e e d s  were  p l a n t e d  i n  
G i f f a r d l s  g a r d e n  a t  Volcano t o  s a v e  t h e  s p e c i e s .  The s u b s e q u e n t  
h i s t o r y  o f  t h e  s p e c i e s ,  which was r educed  t o  a  s i n g l e  t r e e  on two 
a d d i t i o n a l  o c c a s i o n s ,  i s  g i v e n  by Degener ( 1 9 3 2 ) ,  E ryan  ( 1 9 3 8 ) ,  
F a g e r l u n d  ( 1 9 4 4 ) ,  and summarized by Eaker  and A l l e n  ( 1 9 7 7 ) .  
Today, 11 m a t u r e  t r e e s  o f  H .  g i f f a r d i a n u s  a r e  known t o  e x i s t ,  
s e v e n  of  which a r e  i n  ~ i p u x a  P u a u l u .  

The second s p e c i e s  d i s c o v e r e d  by Rock ( a l s o  r e p r e s e n t e d  by a  
s i n g l e  t r e e )  was H .  w i l d e r i a n u s ,  found  on t h e  s o u t h e r n  s l o p e s  
o f  H a l e a k a l g ,  ~ a u i .  Rock ( 1 9 1 1 )  named t h e  s p e c i e s  i n  honor o f  
a n o t h e r  f r i e n d ,  G ,  P .  W i l d e r ,  who l i k e  G i f f a r d  had a l s o  grown and 
deve loped  v a r i e t i e s  o f  H i b i s c u s .  The s p e c i e s  is  now b e l i e v e d  
t o  be  e x t i n c t ,  a l t h o u g h  F i s h o p  and H e r b s t  ( 1 9 7 3 )  s u g g e s t  t h a t  
H .  w i l d e r i a n u s  may have been  a  v a r i a n t  of  H ,  q i f f a r d i a n u s ,  i n  - - 
which c a s e  o n l y  t h e  v a r i a n t  is  e x t i n c t .  

The t h i r d  o f  Rock ' s  new s p e c i e s  was H .  h u a l a l a i e n s i s ,  f i r s t  
s e e n  i n  1909 on t h e  s l o p e s  o f  M t .  ~ u a l a l a i  i n  t h e  f o r e s t  o f  
Waihou ( p r e s e n t l y  t h e  Pu'uwa' awal a  Ranch) i n  Nor th  Kona, Hawai1 i 
(Rock 1 9 1 1 ) .  The s p e c i e s  was known from o n l y  a b o u t  a  "dozen1' 



w i l d  t r e e s ,  which number h a s  been  r educed  now t o  two b e c a u s e  of  
t h e  p r e s s u r e s  from c a t t l e  g r a z i n g  and l o s s  o f  h a b i t a t ,  and d e p r e -  
d a t i o n s  by  r a t s .  However, a  number o f  t r e e s  o f  t h i s  s p e c i e s  
grows  unde r  c u l t i v a t i o n  i n  a r b o r e t a  and i n  Kipuka Puau lu  where 1 2  
s e e d l i n g s  were p l a n t e d  i n  t h e  e a r l y  1 9 5 0 ' s .  Ten o r  11 now s u r -  
v i v e  a s - m a t u r e  t r e e s  b u t  t h e y  have -caused  p rob lems  by h y b r i d i z i n g  
w i t h  H .  g i f f a r d i a n u s  (Bake r  & A l l e n  1 9 7 6 a ,  - 197633, - 1977;  C a r r  & 
Baker-1977).  

P r i o r  t o  t h e  time o f  R o c k ' s  c o l l e c t i o n s  i n  t h e  e a r l y  1 9 0 0 ' s  
a n o t h e r  s p e c i e s  o f  H i b i s c a d e l p h u s  had been  d i s c o v e r e d  unknowingly 
by Wil l iam H i l l e b r a n d .  I t  was c o l l e c t e d  from t h e  a r i d  s l o p e s  
above  Kawaihae,  H a w a i l i ,  sometime be tween  1851  and 1871.  H i l l e -  
b rand  a l s o  r e c o g n i z e d  t h e  s i m i l a r i t y  o f  h i s  spec imens  t o  H i b i s c u s  
and l a b e l e d  h i s  s p e c i m e n s  " H i b i s c u s  s e c t i o n  bombycinus." However, 
H i l l e b r a n d  neve r  p u b l i s h e d  h i s  name and t h e  spec imens  e v e n t u a l l y  
wound up i n  t h e  h e r b a r i u m  of  t h e  B e r n i c e  P,  E i s h o p  Museum, 
Hono lu lu .  T h e r e ,  C h a r l e s  N .  F o r b e s  ( 1 9 2 0 )  r e c o g n i z e d  t h e  spec -  
imens f o r  what t h e y  were  and he d e s c r i b e d  t h e  Kawaihae s p e c i e s  a s  
H i b i s c a d e l p h u s  bombycinus,  F o r b e s  s e p a r a t e d  t h e  new s p e c i e s  from 
i t s  c l o s e l y  a l l i e d  congene r  H .  h u a l a l a i e n s i s  on t h e  b a s i s  of  
h a v i n g  s t r a p - s h a p e d  ( b r o a d e r )  i n v o l u c r a l  b r a c t s  and s m a l l e r  
l e a v e s .  

No o t h e r  c o l l e c t i o n s  o f  H .  bombycinus have  e v e r  been  made, 
and b e c a u s e  o f  t h e  d e s t r u c t y o n  o f  much o f  t h e  n a t i v e  v e g e t a t i o n  
i n  t h e  r e g i o n  a round  Kawaihae by c a t t l e  g r a z i n g  and w i l d f i r e  t h e  
s p e c i e s  may b e  e x t i n c t ,  

No new s p e c i e s  o f  H i b i s c a d e l p h u s  were d i s c o v e r e d  u n t i l  
B i shop  and  H e r b s t  ( 1 9 7 3 )  found  a  new t a x o n  growing  i n  t h e  l ower  
r e a c h e s  o f  Waimea Canyon, K a u a l i ,  i n  1972 .  They named i t  
H .  d i s t a n s  b e c a u s e  o f  t h e  g e o g r a p h i c  i s o l a t i o n  from t h e  o t h e r  - 
s p e c i e s  on Maui and H a w a i l i ,  and  b e c a u s e  t h e  f r u i t  morphology 
s t a n d s  a p a r t  from a l l  o t h e r  known Hib iscade lphus! ,  ~ i b i s c a d e l ~ h u s  
d i s t a n s  i s  known from o n l y  s i x  w i l d  t r e e s  a l t h o u g h  o t h e r s  a r e  
growing  under  c u l t i v a t i o n  i n  a r b o r e t a .  

I n  1973 ,  Baker and A l l e n  d i s c o v e r e d  a  h y b r i d  H i b i s c a d e l p h u s  
i n  Hawaii  Vo lcanoes  N a t i o n a l  P a r k  w h i l e  a n a l y z i n g  r a t  damage t o  
f l o w e r s  and n o t i n g  d i f f e r e n c e s  i n  f l o w e r  morphology on v a r i o u s  
t r e e s .  The hybr i d s  be tween  H .  q i f f a r d i a n u s  and H .  h u a l a l a i e n s i s  
were named H .  x  puakuah iwi  Bazer  and A l l e n  ( ~ a k e r - &  A l l e n  1 9 7 6 a ) .  - 
A h i s t o r y  oT t E e  h y b r i d  o r i g i n  b r o u g h t  a b o u t  by p l a n t i n g  geo- 
g r a p h i c a l l y  i s o l a t e d  ( a l l o p a t r i c )  s p e c i e s  i n  c l o s e  p r o x i m i t y  t o  
one  a n o t h e r  i s  g i v e n  by Baker and A l l e n  ( 1 9 7 7 ) .  The re  a r e  40 
h y b r i d  t r e e s  (Appendix  I )  growing  i n  Hawaii  Vo lcanoes  N a t i o n a l  
Park  and  a b o u t  an e q u a l  number i n  g a r d e n s  and a r b o r e t a  t h r o u g h o u t  
t h e  w o r l d .  

I n  summary, two taxa--E. w i l d e r i a n u s  and H .  bombycinus--are  
b e l i e v e d  t o  be e x t i n c t .  ~ i b i s c a d e l p h u s  h u a r a l a i e n s i s  i s  known 
from o n l y  two w i l d  t r e e s  and H .  d i s t a n s  is  known from s i x .  
S e v e r a l  o f  b o t h  s p e c i e s .  however ,  s row under  c u l t i v a t i o n .  H i b i s -  
c a d e l p h u s  g i f f a r d i a n u s  is  e x t i n c t  i n  t h e  w i l d  b u t  11 t r e e s  grow 
under  c u l t i v a t i o n ,  s e v e n  o f  which a r e  i n  ~ i ~ u k a  P u a u l u .  The 



hybrid  s p e c i e s ,  H .  x  puakuahiwi,  had i t s  o r i g i n  i n  ~ T p u k a  Puaulu 
b u t  i s  grown elsewEere i n  gardens  and a r b o r e t a .  There a r e  about  
80 hybr id  t r e e s  of  which h a l f  a r e  growing i n  Hawaii Volcanoes 
Nat ional  Park . 

The genus  Hibiscadelphus ,  t h e r e f o r e ,  i s  a  complex of ex- 
t remely r a r e  and a l r e a d y  e x t i n c t  s p e c i e s .  I t  i s  considered 
one of t h e  wor ld ' s  r a r e s t  s roups  of  t r e e s .  The very  r a r e  
type s p e c i e s ,  - H .  g i f f a r d i a k u s , -  is endemic t o  Hawaii ~ o i c a n o e s  
Nat ional  Park.  The o t h e r  t axa  p l an t ed  i n  t h e  Park p r e s e n t  
n a t u r a l  r e sou rce  management personnel '  wi th  a  complexity of 
management problems and d e c i s i o n s ,  

ANALYSIS OF PROBLEMS 

PROBLEM 1--The Nat iona l  Park S e r v i c e ,  a l o n e ,  i s  r e s p o n s i b l e  
f o r  t h e  c a r e  and p e r p e t u a t i o n  of t h e  extremely r a r e  H .  g i f f a r d -  
i anus  i n  i t s  n a t i v e  h a b i t a t .  Hibiscadelphus  g i f f a r d i a n u s  i s  a 
7 s p e c i e s  t h a t  has  been on the  b r ink  of e x t i n c t i o n  t h r e e  t imes  
a l r e a d y ,  and i t  is ,  perhaps ,  t h a t  f a c t  a lone  which makes i t  
unique among a l l  r a r e  s p e c i e s .  The h i s t o r i c a l  range of H .  g i f -  
f a r d i a n u s  i s  r e s t r i c t e d  t o  a  smal l  a r e a  of f o r e s t  comprisifi'g on ly  
about  83 ha (200 a c r e s )  . Because of t h i s  r e s t r i c t e d  h i s t o r i c a l  
range and l o c a l  a d a p t a t i o n ,  t h e  s p e c i e s  should no t  be grown i n  
any o t h e r  h a b i t a t  w i th in  t h e  Park.  

Yet ,  t h e  confinement of H .  g i f f a r d i a n u s  t o  a  s i n g l e  kipuka 
i s  l i k e  t h e  p r o v e r b i a l  "eggs i n  one baske t , "  Herein a r i s e s  a  
ques t i on  of concern.  Should t h e  Nat ional  Park Se rv i ce  main ta in  
a l l  t h e  t r e e s  i n  a  s i n g l e  a r e a ,  cons ide r ing  t h e  consequences of 
wi ldf  i r e  o r  o t h e r  n a t u r a l  d i s a s t e r s  through t h e  e n t i r e  kipuka,  
w i t h  a  p o s s i b l e  l o s s  of seven of t h e  w o r l d ' s  11 t r e e s ,  o r  should 
t r e e s  be propagated i n  o t h e r  a r e a s  of t h e  Park? 

A l t e r n a t i v e  1.--Do no th ing .  To do nothing l e a v e s  t h e  seven 
t r e e s  t o  t h e  whims of chance and n a t u r a l  c a t a s t r o p h e ,  Because of 
a  known poor h i s t o r y  of  n a t u r a l  r ep roduc t ion  t h e  t r e e s  a r e  q u i t e  
l i k e l y  t o  e v e n t u a l l y  d i e  o u t .  

A l t e r n a t i v e  2.--Maintain t h e  e x i s t i n g  t r e e s  i n  t h e i r  same 
few numbers b u t  r e p l a c e  them one by one wi th  greenhouse prop- 
agated specimens a s  t h e  o l d e r  t r e e s  d i e .  S ince  t h e  s p e c i e s  was 
f i r s t  known from only  a  s i n g l e  t r e e ,  and because r a r i t y  and con- 
f inement  t o  smal l  i s o l a t e d  a r e a s  is n o t  uncommon i n  t h e  Hawaiian 
f l o r a ,  t h i s  s t r a t e g y  would r e p r e s e n t  an a t t empt  t o  i n c r e a s e  t h e  
l i k e l i h o o d  of s u r v i v a l  wi thout  extending t h e  range o r  i nc rea s ing  
t h e  p r e s e n t  number of t r e e s .  

A l t e r n a t i v e  3.--Propagate a  number of a d d i t i o n a l  t r e e s  i n  
Krpuka Puaulu t o  he lp  ensu re  s p e c i e s  s u r v i v a l  i n  t h e  even t  t h a t  
one o r  more of t h e  e x i s t i n g  t r e e s  i s  l o s t  due t o  a  n a t u r a l  c a t a s -  
t rophe such a s  f i r e ,  windstorm, or  d i s e a s e .  The number might be 
increased  two t o  s e v e r a l  t imes  t h e  p r e s e n t  number of seven ,  



A l t e r n a t i v e  4 . - -Propagate  a d d i t i o n a l  t r e e s  i n  o t h e r  s i m i l a r  
h a b i t a t s  such  a s  i n  Kipuka K T .  T h i s  s t r a t e g y  would be  l e g i t -  
i m a t e ,  p e r h a p s ,  s i n c e  Kypuka KT was p r o b a b l y  once  p a r t  o f  t h e  
same f o r e s t  c o n t i g u o u s  w i t h  ~ T p u k a  Puau lu  p r i o r  t o  t h e  time t h e  
Mauna Loa l a v a  f l o w s  b i s e c t e d  t h e  f o r e s t ,  T h i s  a l t e r n a t i v e  would 
a o u b l e  t h e  c h a n c e s  f o r  s u r v i v a l  of  t h e  t r e e s  i f  a  w i l d f i r e  burned 
t h r o u g h  o n l y  one  o r  t h e  o t h e r  o f  t h e  two kypukas.  

PROBLEM 2--In t h e  e a r l y  1 9 5 0 t s ,  1 2  s e e d l i n g s  -of t h e  a l l o -  
p a t r i c  H .  h u a l a l a i e n s i s  were  t r a n s p l a n t e d  i n t o  Kipuka Puau lu  a s  
one  e f f o r t  t o  s a v e  t h e  s p e c i e s  from e x t i n c t i o n  by  c a t t l e  d e p r e d a -  
t i o n s  on t h e  Pu 'uwa 'awa 'a  Ranch,  Ten o r  11 of  t h e  o r i g i n a l  1 2  
t r e e s  s t i l l  s u r v i v e .  The e l e v e n t h  t r e e  may be  a  n a t u r a l  s e e d l i n g  
which h a s  r e a c h e d  m a t u r i t y ,  and t h e  t w e l f t h  a p p e a r s  t o  be  a f i r s t  
g e n e r a t i o n  ( F 1 )  h y b r i d  w i t h  H .  q i f f a r d i a n u s  r a t h e r  t h a n  one  o f  
t h e  o r i g i n a l  1 2 .  ~ e v e r t ~ e l e s s ,  t h e  p r e s e n c e  of  any  o f  t h i s  
s p e c i e s  i n  c l o s e  p r o x i m i t y  t o  - H ,  g i f f a r d i a n u s  p e r p e t u a t e s  a  
c o n t i n u i n g  h y b r i d i z a t i o n  p rob lem.  

A l t e r n a t i v e  1.--Do n o t h i n g .  To do  n o t h i n g  would a l l o w  t h e  
t r e e s  t o  c o n t i n u e  t o  h y b r i d i z e ,  The end r e s u l t  would be a  h y b r i d  
swarm and t h e  e x t i n c t i o n  o f  H .  q i f f a r d i a n u s  a s  t h e  p a r e n t  t r e e s  - 
d i e ,  

A l t e r n a t i v e  2,--Leave t h e  H .  h u a l a l a i e n s i s  i n  p l a c e  b u t  bag 
and hand p o l l i n a t e  f l o w e r s  of-H, q i f f a r d i a n u s  t o  g e t  p u r e  s e e d ,  
o r  make c u t t i n g s ,  i n  o r d e r  t o  p r o p a g a t e  t h e  endemic s p e c i e s .  

A 1  t e r n a t i v e  3 .--Remove t h e  H .  h u a l a l a i e n s i s .  T h i s  a p p r o a c h ,  
however ,  c o u l d  p r e s e n t  t h e  f o l l o w i n g  p r o b l e n .  

PROBLEM 2A--The H .  h u a l a l a i e n s i s  t r e e s  i n  ~ i ~ u k a  Puau lu  
r e p r e z e n t  a b o u t  h a l f - t h e  wor ld  ' s p o p u l a t i o n  o f  m a t u r e  t r e e s .  I f  
t h e  Kipuka Puau lu  t r e e s  a r e  removed--even w i t h  t h e  mos t  p r e c a u -  
t i o n a r y  c a r e  t o  s a v e  them--they c o u l d  f a i l .  Can t h e  N a t i o n a l  
Park  S e r v i c e  r i s k  l o s i n g  h a l f  t h e  w o r l d ' s  known p o p u l a t i o n  o f  
t h i s  s p e c i e s ?  

A l t e r n a t i v e  1.--Do n o t h i n g ,  To do  n o t h i n g  would r i s k  l o s i n g  
t h e  t r e e s - - i f  n o t  p r o p a g a t e d - - s i n c e  n a t u r a l  r e p r o d u c t i o n  i s  low 
and t h e  t r e e s  p r o b a b l y  will d i e  anyway. 

A l t e r n a t i v e  2.--If a d e c i s i o n  i s  made n o t  t o  s a v e  them, t h e n  
c u t  t h e  t r e e s  down and p o i s o n  t h e  s tumps  and r o o t s  t o  p r e v e n t  
s u c k e r s  r e s p r o u t i n g  . T h i s  a p p r o a c h  i m m e d i a t e l y  e l i m i n a t e s  t h e  
h y b r i d i z a t i o n  p rob lem,  assuming  t h e  h y b r i d  t r e e s  would a l s o  be  
d e s t r o y e d  o r  removed. 

A l t e r n a t i v e  3.--Prune t h e  t r e e s  h e a v i l y ,  b a l l  t h e  r o o t s  w i t h  
b u r l a p ,  and t r a n s p l a n t  t o  o t h e r  a r e a s  o f  s u i t a b l e  h a b i t a t  o u t s i d e  
t h e  Pa rk  a p a r t  from any  o t h e r  H i b i s c a d e l p h u s  t r e e s .  A c o n s i d e r -  
a t i o n  would be t o  w a i t  u n t i l  enough s e e d l i n g s  o f  t h i s  s p e c i e s  a r e  
e s t a b l i s h e d  e l s e w h e r e  b e f o r e  a t t e m p t s  a r e  made t o  move t h e  t r e e s  
from Krpuka Puau lu .  The more t r e e s  o f  t h i s  s p e c i e s  t h a t  grow 



e l s e w h e r e  t h e  l e s s  c r i t i c a l  i t  becomes i f  t h e  Pa rk  t r e e s  d i e  a s  a  
consequence  o f  t h e i r  r emova l .  

PROBLEM 3--There a r e  40 h y b r i d  - H .  x  puakuahiwi  t r e e s  w i t h i n  
Hawaii  Vo lcanoes  N a t i o n a l  P a r k .  ~ i x - f e e n  a r e  growing  i n  Klpuka 
Puau lu ;  1 9  a r e  growing i n  KTpuka KT; and  5 a r e  growing  a t  t h e  
' x i n a h o u  Ranch house .  S i n c e  h y b r i d i z a t i o n  o f  t h e  t r e e s  was t h e  
r e s u l t  of p l a n t i n g  t h e  a l l o p a t r i c  H .  h u a l a l a i e n s i s  i n  ~ T p u k a  
P u a u l u ,  t h e y  have  no n a t u r a l  p l a c e  in a  n a t i v e  p a r k  e c o s y s t e m .  

A l t e r n a t i v e  1.--Do n o t h i n g .  To d o  n o t h i n g  w i l l  r e s u l t  i n  a  
f l o u r i s h  o f  second  ( F 2 )  and t h i r d  (F3) g e n e r a t i o n  t r e e s  w i t h  
b a c k c r o s s i n g  w i t h  t h e  p a r e n t  s p e c i e s  and a n  e v e n t u a l  swamping of  
t h e  o r i g i n a l  p a r e n t a l  g e n o t y p e s ,  The swamping is  a  consequence  
o f  t h e  h y b r i d  v i g o r  a l r e a d y  d e m o n s t r a t e d  by t h e  c o m p a r a t i v e l y  
l a r g e  number o f  h y b r i d  p l a n t s  compared w i t h  t h e  p a r e n t a l  p l a n t s .  

A 1  t e r n a t i v e  2  .--Remove t h e  hybr i d s  from Krpuka Puau lu  s o  
t h a t  t h e y  c a n n o t  b a c k c r o s s  w i t h  t h e  p a r e n t  H .  q i f f a r d i a n u s .  T h i s  
s t r a t e g y  s t i l l  would l e a v e  h y b r i d s  i n  Kipuka K i  and a t  t h e  
' x i n a h o u  Ranch house  where t h e r e  a r e  no t r e e s  o f  t h e  p a r e n t  
s p e c i e s .  

A l t e r n a t i v e  3 ,--Remove a l l  h y b r i d  t r e e s  from b o t h  kypukas 
and t h e  'Ainahou Ranch house .  

A l t e r n a t i v e  4.--Remove t h e  f i v e  h y b r i d  t r e e s  from t h e  
'Xinahou Ranch house  s i n c e  t h e  ' x i n a h o u  a r e a  i s  n o t  a  h a b i i a t  f o r  
H i b i s c a d e l p h u s ,  b u t  l e a v e  t h e  h y b r i d  t r e e s  i n  t h e  two k i p u k a s .  
Cu t  t h e  k ipuka  t r e e s  t o  s tump l e v e l  and g r a f t  w i t h  s c i o n s  of  
H .  g i f f a r d i a n u s  ( L e o n h a r d t  1 9 7 8 ) .  Hybrid and p a r e n t  t r e e s  a r e  - 
p r o b a b l y  g r a f t  c o m p a t i b l e  and i t  m i g h t  b e  p o s s i b l e  t o  grow p a r e n t  
s p e c i e s  on h y b r i d  s t u m p s .  A p o t e n t i a l  problem would be h y b r i d  
s u c k e r  g rowth  from t h e  b a s e s  o f  t h e  t r u n k s .  

PROBLEM 3A--Of t h e  40 h y b r i d s  growing  i n  Hawaii  Vo lcanoes  
N a t i o n a l  P a r k  t h e r e  a r e  o n l y  two known F ,  h y b r i d  t r e e s - - b o t h  
growing i n  KTpuka KT--al though a  t r e e  growing  i n  Kypuka Puau lu  
i s  s u s p e c t e d  o f  b e i n g  a n  F ,  h y b r i d  a l s o .  The two ( o r  t h r e e )  F, 
t r e e s  a r e  i n  t h e m s e l v e s  some of  t h e  w o r l d ' s -  r a r e s r  t r e e s .  Of 
t h e  two known F h y b r i d  t r e e s  growing  i n  Kipuka K i ,  o n e  l a b e l e d  
K K - H X - 1  i s  t h e  d e s i g n a t e d  t y p e  t r e e  f o r  t h e  h y b r i d  from which t h e  
h o l o t y p e  ( t h e  o r i g i n a l l y  d e s c r  i b d  he rba r ium spec imen)  was c o l -  
l e c t e d  and on which t h e  h y b r i d  d e s c r i p t i o n  was b a s e d .  A ques -  
t i o n ,  t h e r e f o r e ,  a r i s e s - - c a n  t h e  N a t i o n a l  P a r k  S e r v i c e  m o r a l l y  o r  
l e g a l l y  d e s t r o y  a  t y p e  t r e e ?  Dr. Haro ld  S t .  John  ( p e r s .  comm.) 
t h i n k s  n o t .  

A l t e r n a t i v e  1.--Do n o t h i n g s  Leave b o t h  F, t r e e s .  To d o  
n o t h i n g  would p e r p e t u a t e  t h e  h y b r i d  p rob lem.  

A l t e r n a t i v e  2.--Leave t h e  two F1 t r e e s  b u t  keep  a l l  F 2  
g e n e r a t i o n  g rowth  c r o p p e d  o u t  from- b e n e a t h  t h e  t r e e s .  I t  i s  
p r o b a b l e  t h a t  t h e  F 1  t r e e s  i n  ~ i ~ u k a  K i  a r e  t o o  f a r  removed from 



p a r e n t  t r ee s  i n  ~ T p u k a  Puau lu  t o  p r e s e n t  a  problem o f  
b a c k c r o s s i n g .  

A l t e r n a t i v e  3 .--Cut down t h e  one  non- type  F1 t r e e ,  and a l l  
e x i s t i n g  F2 and F, t r e e s  i n  ~ i p u k a  KT.  Leave  o n l y  t h e  one  t y p e  
t r e e ,  and remove a l l  new h y b r i d  s e e d l i n g s ,  

A l t e r n a t i v e  4.--With a l l  p r e c a u t i o n a r y  c a r e ,  p r u n e  t h e  t y p e  
t r e e ,  wrap  t h e  r o o t s  w i t h  b u r l a p ,  and t r a n s p l a n t  t h e  t r e e  t o  an  
a r b o r e t u m .  Or,  make c u t t i n g s  o f  t h e  F, t y p e ,  t r a n s p l a n t  t h e  
c u t t i n g s  t o  s e v e r a l  a r b o r e t a ,  and b e  s u r e  a l l  a r e  w e l l -  
e s t a b l i s h e d  b e f o r e  t h e  t y p e  t r e e  i s  c u t  down o r  a n  a t t e m p t  is  
made t o  t r a n s p l a n t  t h e  t y p e  t r e e  and i n  c a s e  t h e  t r a n s p l a n t  
f a i l s .  A t  l e a s t  t h e  c u t t i n g s  would p r e s e r v e  t h e  g e n o t y p e .  
(Growing s e e d s  o f  t h e  F1 t r e e  t o  p r o p a g a t e  o t h e r s  w i l l  n o t  work 
because  t h e  p a r e n t s  a r e  n o t  t r u e  b r e e d i n g  s p e c i e s .  S e e d l i n g s  
w i l l  be  F2 t r e e s  which a r e  g e n e t i c a l l y  q u i t e  d i f f e r e n t  t r e e s ) .  

PROBLEM 4.--There a r e  a  number o f  a d v e r s e ,  a l i e n  i n f l u e n c e s  
which h i n d e r  n a t u r a l  r e p r o d u c t i o n  o f  t h e  endemic H .  g i f f a r d i a n u s ,  
R a t s  e a t  b a r k ,  b u d s ,  f l o w e r s ,  n e c t a r ,  and s e e d  peas, I t  i s  be- 
l i e v e d  t h a t  house  m i c e ,  and r a t s ,  e a t  s e e d  upon t h e  g r o u n d ,  I t  
i s  a l s o  b e l i e v e d  t h a t  s e e d l i n g s  c a n n o t  g e r m i n a t e  t h r o u g h  sub-  
s t r a t e  g r o w t h s  o f  d e n s e ,  n o n - n a t i v e  g r a s s e s .  

A l t e r n a t i v e  1.--Do n o t h i n g .  L e t  t h e  t r e e s  " t o u g h - i t - o u t "  a s  
b e s t  a s  t h e y  c a n ,  To d o  n o t h i n q  would p r o b a b l y  mean t h e  e v e n t u a l  
l o s s  o f  a l l - H .  q i f  f a r d i a n u s .  

- - - 
- 

A l t e r n a t i v e  2.--Hand p r o p a g a t e  a l l  f u t u r e  r e p r o d u c t i o n  o f  
H. ? i f f a r d i m u s  . The r a t i o n a l e  is  t h a t  man c a u s e d  t h e  r e p r o -  
d u c t i v e  p r o  ems by i n t r o d u c i n g  r o d e n t s  and g r a s s e s ,  and t h e r e -  
f o r e  man s h o u l d  now h e l p  t o  c u l t i v a t e  and p r o p a g a t e  t h e  s p e c i e s .  

A l t e r n a t i v e  3 . --Continue t h e  P a r k ' s  p r e s e n t  e f f o r t s  t o  prop-  
a g a t e  and c u l t i v a t e  t h e  s p e c i e s  b u t  a l s o  a i d  i n  n a t u r a l  r e p r o -  
d u c t i o n  by s y s t e m a t i c a l l y  p o i s o n i n g  and t r a p p i n g  r o d e n t s  from 
around t h e  t r e e s ,  and  by keeping  n o n - n a t i v e  g r a s s e s  c l e a r e d  away. 

A MANAGEMENT PLAN 

Eased on t h e  above  d i s c u s s i o n s  o f  t h e  p rob lems  o f  H i b i s -  
c a d e l p h u s  t r e e s  i n  Hawaii  Vo lcanoes  N a t i o n a l  P a r k ,  and i n  
c o n s i d e r a t i o n  of t h e  a l t e r n a t i v e  a c t i o n s ,  t h e  f o l l o w i n g  Manage- 
ment P l a n  h a s  been  d e s i g n e d  t o  p e r p e t u a t e  t h e  r a r e ,  endemic 
H .  q i f  f a r d i a n u s .  - 

1. Removal of  t h e  second  q e n e r a t i o n  h y b r i d s  

Remove - a l l  of  t h e  second  g e n e r a t i o n  ( F 2 )  h y b r i d  t r e e s .  
E i t h e r  c u t  down and p o i s o n  t h e  s tumps  t o  p r e v e n t  s u c k e r  g r o w t h ,  
o r  c o n s i d e r  t h e  o p t i o n  o f  p e r m i t t i n g  p r i v a t e  c i t i z e n s  who a r e  



concerned about  d e s t r o y i n g  r a r e  t r e e s  ( a l t hough  they a r e  hybrid 
i n  o r i g i n )  t o  t r a n s p l a n t  t h e  t r e e s  i n t o  p r i v a t e  gardens  or  
a r b o r e t a ,  

2 .  P ropasa t ion  and removal of f i r s t  g e n e r a t i o n  hyb r id s  

A .  Prune t h e  non-type F1 t r e e  l a b e l e d  KK-AX-2  down t o  the  
t runks  and stumps of i t s  major l imbs .  E a l l  t he  r o o t s  and wrap i n  
bu r l ap ,  t hen  t r a n s p l a n t  t h e  t r e e  t o  a  s u i t a b l e  garden or  
arboretum. 

E. Make a  number of a i r - l a y e r i n g s  ( c u t t i n g s )  of  t h e  type F1 
t r e e  l a b e l e d  K K - H X - 1 .  B a l l  t h e  r o o t s  and wrap i n  b u r l a p ,  then 
t r a n s p l a n t  t h e  c u t t i n g s  t o  s u i t a b l e  ga rdens ,  a r b o r e t a ,  or  n a t u r e  
r e s e r v e s .  

C .  A f t e r  a  number of  t h e  type F1 t r a n s p l a n t s  a r e  wel l -  
e s t a b l i s h e d ,  prune K K - H X - 1 .  E a l l  t h e  r o o t s  and wrap i n  b u r l a p ,  
then t r a n s p l a n t  t o  a  s u i t a b l e  arboretum where t h i s  type t r e e  
can be p r o t e c t e d .  Be s u r e  t h a t  t h e  El t r a n s p l a n t s  a r e  wel l -  
e s t a b l i s h e d  from c u t t i n g s  be fo re  t h e  type  F, t r e e  i s  removed i n  
t h e  even t  of a  f a i l u r e  i n  t r a n s p l a n t i n g  t h e  l a t t e r ,  

Management a c t i o n s  1 and 2 remove a l l  
hybr ids  from t h e  Park.  Action 2 makes 
every e f f o r t  t o  ensure  t h a t  t h e  type 
F1 t r e e ,  o r  a  c u t t i n g  from i t ,  p r e s e r v e s  
t h e  genotype.  

3 .  Propagat ion and removal of - H .  h u a l a l a i e n s i s  t r e e s  

A .  Bag buds and hand p o l l i n a t e  f l ower s  on t he  f i r s t  and 
second days  fol lowing opening i n  o rde r  t o  g e t  pure  s eeds .  Cross- 
p o l l i n a t e  wi th  p o l l e n  from v a r i o u s  t r e e s  t o  he lp  r e t a i n  t h e  
g e n e t i c  v a r i a b i l i t y  of  t h e  s p e c i e s .  

B .  Also ,  make c u t t i n g s  from each of t h e  - H .  h u a l a l a i e n s i s  
t r e e s  a s  an a d d i t i o n a l  method of ensur ing  reproduc t ion  and 
r e t e n t i o n  of g e n e t i c  v a r i a b i l i t y  from t h e  t r e e s ,  When s e e d l i n g s  
and c u t t i n g s  a r e  we l l - e s t ab l i shed  t r a n s p l a n t  them t o  s e l e c t e d  
a r b o r e t a ,  ga rdens ,  and n a t u r e  r e s e r v e s ,  keeping i n  mind t h e  
p r e f e r r e d  dryland h a b i t a t  of  t h e  s p e c i e s .  

C. When a  number of s a p l i n g s  of young t r e e s  a r e  well-  
e s t a b l i s h e d  e lsewhere  prune a l l  of t h e  H .  h u a l a l a i e n s i s  t r e e s  i n  
~ i p u k a  Puaulu down t o  lower t runks  and srumps of t h e  major l imbs.  
Ba l l  t h e  r o o t s  and wrap i n  b u r l a p ,  then  t r a n s p l a n t  t h e  t r e e s  t o  
s e l e c t e d  a r b o r e t a ,  ga rdens ,  and n a t u r e  r e s e r v e s .  

Management Action 3 removes a l l  of 
t h e  H .  h u a l a l a i e n s i s  from t h e  Park 
b u t  i n s u r e s  t h a t  a  number of young 
t r e e s  a r e  we l l - e s t ab l  ished p r i o r  t o  
removing t h e  o ld  a d u l t  t r e e s .  



4. Propaqat ion and c u l t i v a t i o n  of H .  g i f f a r d i a n u s  - 
A .  Continue Park e f f o r t s  t o  p ropaga te  H .  i f f a r d i a n u s  

from pure  seed by bagging and hand po l l i na t i ng -£  10- 
a i r - l a y e r i n g .  Continue t o  hand p o l l i n a t e  sp long a s  any hybrid 
or  H .  h u a l a l a i e n s i s  t r e e s  remain i n  Kipuka Puaulu.  Cross- 
~ o l l i n a t e  wi th  p o l l e n  from v a r i o u s  t r e e s  t o  he lp  main ta in  
g e n e t i c  v a r i a b i l i t y .  

B. P l a n t  we l l - e s t ab l i shed  sap1 ings  back i n t o  ~ T ~ u k a  
Puaulu away from t r a i l s .  Trees  near t r a i l s  g e t  broken down by 
c o l l e c t o r s  of herbarium specimens and v e g e t a t i v e  m a t e r i a l  f o r  
p ropaga t ion .  

C .  In  c o n s i d e r a t i o n  of t h e  p r o b a b i l i t y  t h a t  ~ i p u k a  KT was 
once an a r e a  of  f o r e s t  con t iguous  wi th  Kipuka Puaulu,  and t h a t  
H .  q i f f a r d i a n u s  was e x t a n t  i n  both  a r e a s ,  p l a n t  a number of sap- - 
l i n g s  i n  both t h e  upper and lower p o r t i o n s  of  ~ T p u k a  KT b u t  o u t  
of s i g h t  of t h e  road ,  

D .  P lace  r a t  t r a p s  i n  a  one-hectare  g r i d  of f i v e  rows of 
f i v e  t r a p s  each ( 2 5  t r a p s )  spaced 16 m a p a r t  and cen t e r ed  around 
a  t r e e  o r  group of t r e e s .  B a i t  with peanut  b u t t e r .  Run t h e  
t r a p s  i n i t i a l l y  f o r  a  per iod  of a t  l e a s t  two weeks o r  u n t i l  no 
a d d i t i o n a l  r a t s  a r e  caught  t o  c l e a r  t h e  a r e a .  A t  l e a s t  e i g h t  t o  
10 r a t s  should be expected t o  be caught .  Re t rap  t h e  s a r e  g r i d s  
a t  l e a s t  f i v e  days  consecu t ive ly  about  every  two months t o  g e t  
r i d  of re invad ing  r a t s ,  Put o u t  wa r f a r in  s t a t i o n s  t o  he lp  con- 
t r o l  r a t s  which may be t r a p  shy and f o r  c o n t r o l  of house mice. 
One s t a t i o n  per  g r i d ,  c en t e r ed  a t  t h e  base  of a  t r e e  o r  t r e e s  
should be s u f f i c i e n t  . 

E .  Keep g r a s s  c l e a r e d  from beneath mature t r e e s .  A s  a 
f i r s t  s t e p ,  use t h e  h e r b i c i d e  Round-up which i s  h igh ly  s e l e c t i v e  
f o r  g r a s s e s ,  then p h y s i c a l l y  remove re invad ing  g r a s s  a s  i t  
appears  . Continued use of Round-up may k i l l  o u t  germinat ing or 
sp rou t ing  Hibiscadelphus  s eeds ;  when p h y s i c a l l y  removing g r a s s  
watch f o r  s e e d l i n g s .  

Management Action 4 e n s u r e s  pe rpe t -  
u a t i o n  of t h e  r a r e ,  endemic. H .  
q i f f a r d i a n u s  by p r o p a g a t i o n , ~ c u i -  
t i v a t i o n ,  and c o n t r o l  of  f a c t o r s  
l i m i t i n g  t o  n a t u r a l  r ep roduc t ion .  
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APPENDIX I 

L o c a t i o n s  o f  H i b i s c a d e l p h u s  q i f f a r d i a n u s  
i n  H a w a i ' i  

I s l a n d  o f  Hawai '  i 
S e v e n  t r e e s  a r e  l o c a t e d  
N a t i o n a l  P a r k ,  

Maui 
T h r e e  t r e e s  a r e  l o c a t e d  
V o d t r o c k )  A r b o r e t u m .  

O 'ahu  

i n  ~ i p u k a  P u a u l u  i n  H a w a i i  V o l c a n o e s  

i n  t h e  Pu'umZhoe ( F l e m i n g  o r  

One t r e e  i s  l o c a t e d  i n  t h e  WahiawZ A r b o r e t u m .  

The l a t t e r  two i s l a n d s  a r e  s o u r c e s  o f  s e e d s  
o r  c u t t i n g s  i n  t h e  e v e n t  o f  a  l o s s  o f  t h e  
s e v e n  t r e e s  i n  H a w a i i  V o l c a n o e s  N a t i o n a l  P a r k .  

L o c a t i o n s  o f  H i b i s c a d e l p h u s  s p e c i e s  
i n  H a w a i i  V o l c a n o e s  N a t i o n a l  P a r k  

A l l  o f  t h e  H .  g i f f a r d i a n u s  t r e e s  g r o w i n g  i n  t h e  P a r k  a r e  
l o c a t e d  i n  ~ i p u k a  P u a u l u  ( t r e e s  g r o w i n g  o u t s i d e  t h e  P a r k  a r e  
l i s t e d  a b o v e )  . Each  t r e e  is t a g g e d  w i t h  a n  a luminum l a b e l  w i t h  
t h e  d e s i q n a t i o n  KP ( f o r  ~ T p u k a  P u a u l u )  f o l l o w e d  by HG ( f o r  
H .  q i f  f a r d i a n u s )  f d l l o w e d  - by t h e  i n d i v i d u a l  t r e e  n u m b e r ,  s u c h  - 
a s  KP-HG-1 t h r o u g h  KP-HG-7. 

A l l  o f  t h e  F a r  k '  s H .  h u a l a l a i e n s i s  t r e e s  a r e  l o c a t e d  a l s o  i n  
~ T ~ u k a  P u a u l u .  T r e e s  oT t h i s  s p e c i e s  a r e  l a b e l e d  KP-HH- f o l l o w e d  
by i n d i v i d u a l  t r e e  n u m b e r s .  The 11 t r e e s  a r e  i n  two g r o u p s  o f  
s i x  and  f i v e  t r e e s ,  r e s p e c t i v e l y .  P a r t  o f  t h e  l a t t e r  g r o u p  i s  a  
s i x t h  t r e e  t h a t  a p p e a r s  t o  b e  a n a t u r a l  F, h y b r i d .  T h i s  t r e e  i s  
u n t a g g e d  . 

T h e r e  a r e  1 6  F, - H .  - x  p u a k u a h i w i  t r e e s  i n  ~ T p u k a  P u a u l u .  
E i g h t  a r e  l o o s e l y  g r o u p e d  i n  o n e  a r e $  and e i g h t  a r e  s o l i t a r y  i n  
d i s t r i b u t i o n .  A l l  h y b r i d  t r e e s  i n  Kipuka  P u a u l u  a r e  l a b e l e d  
KP-HX-F2- f o l l o w e d  by i n d i v i d u a l  t r e e  n u m b e r s .  

T h e r e  a r e  two F, a n d  1 7  F ,  H. x  u a k u a h i w i  t r e e s  i n  ~ i p u k a  
K T .  B o t h  F1 t r e e s  h a v e  a  nuiiiber - o  u n t a g g e d  Fg t r e e s  b e n e a t h  
t h e i r  c a n o p i e s .  The F, t r e e s  a r e  l a b e l e d  K K - H X - 1  a n d  KK-HX-2. 
The F, t r e e s  a r e  l a b e l e d  KK-HX-F2- f o l l o w e d  b y  i n d i v i d u a l  t r e e  
n u m b e r s .  F i v e  o f  t h e  11F2" t r e e s  a r e  unnumbered .  T a g s  o n  t h e s e  
t r e e s  i n d i c a t e  t h e y  a r e  p o s s i b l e  b a c k c r o s s e s  w i t h  a  p a r e n t  
H .  h u a l a l a i e n s i s  t r e e  which  o n c e  g r e w  i n  t h e  same s p o t  a s  t h e  - 
f i v e  h y b r i d s  ( a  f a l l i n g  l i m b  f rom a  l a r g e  S a p i n d u s  t r e e  b r o k e  
down a n d  k i l l e d  t h e  - H .  h u a l a l a i e n s i s  t r e e  i n  a b o u t  1 9 7 4 ) .  I n  



s u c h  c a s e  t h e s e  f i v e  h y b r i d  t r e e s  would  a c t u a l l y  b e  F, b a c k -  
c r o s s e s .  N e v e r t h e l e s s ,  w h i l e  t h e i r  o r i g i n  i s  u n c e r t a i n ,  t h e y  
a r e  h y b r i d  t r e e s .  

No F3 t r e e s  i n  ~ T p u k a  KT a r e  l a b e l e d  b e c a u s e  i t  i s  n o t  
c e r t a i n  i f  t h e y  a r e  a c t u a l l y  F3 t r e e s  o r  a r e  F, i n  o r i g i n .  A l l  
g r o w  b e n e a t h  t h e  c a n o p i e s  o f  t h e  F, t r e e s ,  a n d  w h a t  m i g h t  b e  F3 
t r e e s  a r e  g r o w i n g  a l s o  u n d e r  t h e  c a n o p i e s  o f  F2 t r ee s .  

T h e r e  a r e  f i v e  F 2  h y b r i d s  a t  t h e  ' x i n a h o u  Ranch h c u s e  
l a b e l e d  AR-HX-F2-1 t h r o u g h  -5.  O t h e r  a luminum l a b e l s  o n  t h e s e  
t r e e s  g i v e  a Boy S c o u t  T r o o p  number which  p l a n t e d  t h e  t r e e s .  



A KEY 'I% HIBISCADELHIUS SPECIES 

1. Involucral bracts  f r ee  or  connate only a t  the bases. 

2. Longest b rac t s  usually l e s s  than 3 rran long; 
found i n  the wild only on M t .  Hualalai on 
islarid of Hawaii, and elsewhere i n  the S ta te  
under cu l t iva t ion  including Kipuka Puaulu 
in  Hawaii Volcanoes National Park . , . . , , . . H. hualalaiensis - 

2. Longest b rac t s  usually more than 3 mr. 

3. Longest b rac t s  usually more than 20 m 
long; now ext inc t  i n  the wild i n  Kipuka 
Puaulu but is grown under cu l t iva t ion  
back i n  Kipuka Puaulu and elsewhere i n  
the islands including Maui and Oahu . . . . .  H ,  g i f fardianus - 

3 .  Longest b rac t s  usually less than 20 m. 

4 ,  Leaves usually 8 cm wide or l e s s ;  
found or ig ina l ly  i n  the wild on 
western slopes of Kohala Mountains 
above Kawaihae, but now be l iwed t o  be 
ex t inc t  . . . . . . . . . . . . . . . . .  H. bombycinus - 

4 .  Leaves usually 8 cm wide or more. 

5. Calyx apex i n  bud prolonged 
in to  a beak (see Fig, 1, D & E; 
Baker & Allen 1977); found under 
cu l t iva t ion  i n  various l o c a l i t i e s  
i n  Hawaii including Hawaii 
Volcanoes . . . . . . . . . . . . . .  H. x puakuahiwi - - 

5. Calyx apex in  bud not prolonged 
in to  a beak; found or ig ina l ly  on 
Maui on Haleakala but now be l iwed 
t o  be ex t inc t  . . . . . . . . . . . .  H. wilderianus - 

1. Involucral bracts  connate through 1/3 the i r  
length; found in  wild only on Kauai, but 
elsewhere under cu l t iva t ion  . . . . . . . . . . . . .  H. d i s tans  - 




