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PREFACE 

P 

I n  1 9 6 9  t h e  Nat ional  Park Se rv i ce  acqui red  a s u b s t a n t i a l  
a d d i t i o n  t o  Haleakala Nat ional  Park on t h e  i s l a n d  of Maul, 
Hawai ' i .  T h i s  new c o r r i d o r  encompasses a l l  of KTpahulu Val ley 
from t h e  rim of Haleakala t o  t h e  ocean.  P o r t i o n s  o f  Koukouai and 
Kalena s t reams  l i e  w i t h i n  t h e  western  s e c t o r  of t h e  lower park 
a r e a  i n  Kipahulu. The Pa l ikea / 'Ohe 'o  and P u a ' a l u ' u  watersheds  
l i e  w i t h i n  t h e  e a s t e r n  s e c t o r  of  t h e  lower park (F ig .  1 ) .  A s  
p a r t  of  t h e  con t inu ing  s tudy  of  t h e  unique b i o l o g i c a l  c h a r a c t e r -  
i s t i c s  of t h e  new KTpahulu D i s t r i c t  o f  Haleakala  Nat iona l  Park,  
an inven tory  and l imno log ica l  survey of t h e  lower Pa l ikea-  
PipTwai-'Ohe'o s t ream complex was conducted i n  November 1975 and 
May 1 9 7 6  ( K i n z i e  and Ford 1 9 7 7 ) .  Br ie f  reconna issance  surveys  o f  
t h e  remaining watersheds  w i t h i n  t h e  Park were conducted by t h e  
j u n i o r  au thor  i n  May 1 9 7 7  t o  de te rmine  t h e  n a t u r e  of t h e  a q u a t i c  
b i o t a  i n  each s t ream.  A t  t h e  t ime of t h e s e  su rveys ,  Kalena 
Stream channel  c a r r i e d  no water and a c c e s s  t o  Koukouai was pro-  
h i b i t e d  by s t e e p  channel  wa l l s  and t o r r e n t i a l  d i s c h a r g e  ( t e s t i -  
mony t o  t h e  tremendous v a r i a t i o n  i n  geology and groundwater 
hydrology between a d j a c e n t  s t r eams)  . I n  c o n t r a s t ,  P u a ' a l u ' u  
Stream conta ined a h e a l t h y  complement of  n a t i v e  s t ream l i f e .  

S u r p r i s i n g l y  dense  popu la t i ons  o f  t h e  c o l o r f u l  goby f i s h  
Len t ipes  concolor  were d i scovered  a t  a l l  sampling l o c a t i o n s  a t  
P u a ' a l u ' u .  F i r s t  de sc r ibed  from t h e  i s l a n d  of O'ahu i n  1860, 
Len t i  e s  now appea r s  t o  be e x t i n c t  on t h a t  i s l a n d .  Maciolek 
7nTFTi ) a s  observed t h i s  endemic and monotypic s p e c i e s  i n  on ly  2 2  
s t reams  on t h e  f i v e  major Hawaiian I s l a n d s  ( 6 %  of t h e  t o t a l  
s t reams  i n  t h e  a r c h i p e l a g o ) .  H e  has  f u r t h e r  s t a t e d  t h a t  e f f e c -  
t i v e  breeding popu la t i ons  may be mainta ined i n  on ly  a f e w  o f  
t he se .  Len t ipes  was observed by K i n z i e  and Ford ( 1 9 7 7 )  i n  
P ip iwai  Stream but  t h e  s p e c i e s  was uncommon. Although Lentipes 
was no t  observed i n  'Ohe'o, l a r v a e  and pos t- l a rvae  m u s t  p a s s  
through t h i s  lower r each ,  bo th  t o  and from t h e  s e a ,  t o  g a i n  
a c c e s s  t o  Pipiwai .  

-I-- 

The cont inu ing  deg rada t ion  of  Hawaiian s t reams  due t o  hab- 
i t a t  a l t e r a t i o n  and dewaterment, and t h e  a c c i d e n t a l  and i n t e n -  
t i o n a l  i n t r o d u c t i o n  of f o r e i g n  a q u a t i c  s p e c i e s  is t h r e a t e n i n g  t h e  
e x i s t e n c e  of  t h i s  unique s p e c i e s .  I n  f a c t ,  Maciolek ( 1 9 7 7 )  has 
recommended t h a t  Len t ipes  be a f fo rded  t h e  p r o t e c t i o n  of endan- 
gered s p e c i e s  s t a t u s  s o - t h a t  s t e p s  may be taken  t o  p r o t e c t  and 
pe rpe tua t e  i t .  

L 

The f o r t u i t o u s  i n c l u s i o n  o f  P u a ' a l u ' u ,  w h i c h  a p p a r e n t l y  pos- 
sessed  a r i c h  popu la t i on  of Lent ipes  ( ' o ' o p u  'a lamo'o ,  a l s o  
c a l l e d  h i ' u - ' u l a  o r  h i ' u - k o l e ) ,  i n t o  Haleakala  Nat ional  Park pro-  
vided t h e  i n i t i a l  impetus f o r  t h e  l imno log ica l  survey of 
Pua ' a lu ' u  Stream, t h e  r e s u l t s  of w h i c h  a r e  p resen ted  i n  t h i s  
r e p o r t .  The  s t u d y  had t h r e e  b a s i c  g o a l s :  ( a )  t o  v e r i f y  t h e  abun- 
dance of Lent ipes  i n  P u a ' a l u ' u ;  ( b )  t o  conduct  an i nven to ry  o f  
s t ream b i o t a  and prov ide  a g e n e r a l  d e s c r i p t i o n  of i t s  ecology;  
and ( c )  i f  Len t i  e s  proved t o  be abundant,  t o  deve lop  an hypoth- 

r e s u l t s  of t h e  survey and our p r e s e n t  knowledge of t h e  s p e c i e s .  
es i s  w h i c h  _If_ cou d account f o r  t h e  phenomenon i n  l i g h t  o f  t h e  
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FIGURE 1. Lower Kxpahulu Val ley and Haleakala  
Na t iona l  Park ,  Maul. 



i i i  

ABSTRACT 

1) A l imnological survey of Pua 'a lu 'u  Stream, Haleakala National 
Park, was conducted addressing the  following po in t s :  

a )  Ver i f i ca t ion  of the Lentipes concolor abundance i n  t he  
stream; 

b )  Assessment of the s t ream's  fauna; 

c )  Study of the  unique na ture  of t h e  stream. 

2 )  Lenti  e s  concolor indeed proved t o  be very common i n  
Pua'a + u u 

3 )  The stream appeared t o  be p a r t i c u l a r l y  s u i t e d  t o  t h i s  spec ies  
by v i r t u e  of i t s  geomorphology and i t s  consequent spec ies  
composition and d i s t r i b u t i o n .  

4 )  Pua 'a lu 'u  proved t o  be unique i n  terms of i t s  i n s e c t  fauna,  
i t s  f l o r a ,  and i t s  stream fauna. 

5)  An hypothesis is developed which may prove t o  be app l i cab le  
not only t o  the  p o t e n t i a l l y  r a r e  and endangered Lentipes b u t  
which could be the  b a s i s  of a paradigm f o r  the  determinat ion of 
c r i t i c a l  h a b i t a t s  fo r  other  Hawaiian freshwater spec ies .  

6 )  The f l o r a  of the  stream bank i s  predominantly e x o t i c  w i t h  
dense t h i c k e t s  of bamboo i n  many a reas .  

7 )  The bamboo has had a negat ive impact on t h e  i n s e c t  fauna a s  
well  a s  being probably respons ib le  fo r  s i g n i f i c a n t  e ros ion  of the  
stream course banks. 

8 )  The i n s e c t  fauna below 150 m has been s e r i o u s l y  depleted by 
the  a c t i v i t y  of the  long-legged a n t  (Anoplolepis longipes)  . 
9 )  Recommendations f o r  the  p ro tec t ion  of the  stream and i t s  
banks a re  suggested.  
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