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Abstract Summary 

Buck, M ichae l  G.; Cos ta les ,  P a t r i c k  G.; 
McDuf f i e, K a t h a r i  ne. Mu1 t i resource  
f o r e s t  s t a t i s t i c s  f o r  Mo loka i ,  Hawa i i .  
Resour. B u l l .  PNW-136. P o r t l a n d ,  OR: 
U.S. Department o f  A g r i c u l t u r e ,  F o r e s t  
S e r v i c e ,  P a c i f i c  Nor thwest  Research 
S t a t i o n ;  1986. 18 p .  

T h i s  r e p o r t  summarizes a 1983 m u l t i r e -  
source f o r e s t  i n v e n t o r y  o f  t h e  i s l a n d  o f  
Mo loka i ,  Hawa i i .  l a b l e s  o f  f o r e s t  area,  
t i m b e r  volume, v e g e t a t i o n  t y p e ,  owner- 
s h i p ,  l a n d  c l a s s ,  and w i l d l i f e  a r e  
p resen ted .  

Keywords: F o r e s t  surveys,  m u l t i r e s o u r c e  
i n v e n t o r y ,  s t a t i s t i c s  ( f o r e s t s ) ,  Hawa i i .  

Preface 

F o r e s t  I n v e n t o r y  and A n a l y s i s  i s  a na-  
t i o n w i d e  p r o j e c t  o f  t h e  F o r e s t  S e r v i c e ,  
U.S. Department o f  A g r i c u l t u r e ,  a u t h o r-  
i z e d  by t h e  F o r e s t  and Rangeland Renew- 
a b l e  Resources Research A c t  o f  1978. 
Work u n i t s  o f  t h e  p r o j e c t ,  l o c a t e d  a t  
F o r e s t  S e r v i c e  Research S t a t i o n s ,  con- 
d u c t  f o r e s t  resource  i n v e n t o r i e s  th rough-  
ou t  t h e  50 S t a t e s .  The P a c i f i c  Northwest 
Research S t a t i o n  a t  P o r t l a n d ,  Oregon, i s  
r e s p o n s i b l e  f o r  i n v e n t o r i e s  i n  A laska,  
C a l i f o r n i a ,  Hawa i i ,  Oregon, Washington, 
and t h e  wes te rn  P a c i f i c .  

l h e  i s l a n d  o f  Mo loka i ,  Hawai i ,  t o t a l s  
163,211 ac res ,  o f  wh ich an es t ima ted  
57,598 ac res  a r e  f o r e s t e d  - -23,494 acres  
c l a s s i f i e d  as t i m b e r l a n d  and 34,104 ac res  
as o t h e r  f o r e s t  l and .  P rev ious  i n v e n -  
t o r i e s  show an a d d i t i o n a l  es t ima ted  
growing- stock volume o f  4.2 m i l l i o n  c u b i c  
f e e t  on f o r e s t  p l a n t a t i o n s ,  and an e s t i -  
mated t o t a l  volume o f  5 . 5  m i l l i o n  c u b i c  
f e e t  o f  a f u e l - p r o d u c i n g  spec ies  growing 
on o t h e r  f o r e s t  l a n d .  E r o s i o n  occurs  on 
o n l y  7 p e r c e n t  o f  the i s l a n d ,  t h e  ma jo r-  
i t y  (85 p e r c e n t )  o u t s i d e  t h e  f o r e s t  r e -  
serve.  A l though c o n d i t i o n s  were l e s s  
t h a n  o p t i m a l  f o r  t h e  o b s e r v a t i o n  o f  w i l d -  
l i f e ,  v a r i o u s  spec ies  o f  b i r d s  and e v i -  
dence o f  mammals were seen. The r a t i o  o f  
a l i e n  t o  n a t i v e  b i r d s  was about  8 : l .  The 
n a t i v e  ecosystem c o n t i n u e s  t o  be a f f e c t e d  
by t h e  i n v a s i o n  o f  i n t r o d u c e d  p l a n t s  and 
an ima ls .  F i r e  i s  becoming a m a j o r  t h r e a t  
i n  v e g e t a t i o n  t y p e  convers ion .  
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Introduction 

Resource i n f o r m a t i o n  about. Hawai i  I s  f o r -  
e s t s  i s  g r e a t l y  needed. Only  on a f a c -  
t u a l  b a s i s  can p l a n s  be e f f e c t i v e l y  made 
f o r  p r o p e r  management o f  t hese  i m p o r t a n t  
l ands .  l h e  i n c r e a s i n g  awareness and d e -  
mands on o u r  n a t u r a l  resources  p o i n t  o u t  
t h e  need and va lue  o f  e f f e c t i v e  resou rce  
i n f o r m a t i o n  f o r  p l a n n i n g  and management 
l o c a l l y ,  r e g i o n a l l y ,  and n a t i o n a l l y .  

E a r l i e r  f o r e s t  i n v e n t o r y  work i n  Hawai i  
emphasized t h e  c o l l e c t i o n  o f  t i m b e r-  
volume d a t a .  T h i s  i s  r e f l e c t e d  i n  t h e  
f i r s t  i n v e n t o r y  o f  H a w a i i ' s  f o r e s t  r e -  
sources,  wh ich  was conducted i n  1958-61 
as a c o o p e r a t i v e  arrangement between t h e  
S t a t e  o f  Hawai i  and t h e  F o r e s t  S e r v i c e ,  
U.S. Department o f  A g r i c u l t u r e .  The 
r e s u l t s  were p u b l i s h e d  i n  t h e  r e p o r t  
" Fo res t  Resources o f  Hawai i  - 1961" 
(Ne lson  and Wheeler 1963) .  A second 
c o o p e r a t i v e  i n v e n t o r y  was c a r r i e d  o u t  
between 1969 and 1971, and i t s  r e s u l t s  
were p u b l i s h e d  i n  t h e  r e p o r t  " H a w a i i ' s  
l i m b e r  Resources - 1970" ( M e t c a l f  and 
o t h e r s  1978) .  l h i s  r e p o r t  p rov ided  a 
new assessment o f  t h e  f o r e s t  resource  as 
w e l l  as i m p o r t a n t  i n f o r m a t i o n  on f o r e s t  
g rowth  and m o r t a l i t y .  

I n  a d d i t i o n ,  two  i n v e n t o r i e s  o f  H a w a i i ' s  
p l a n t e d  f o r e s t s  were done ( f i g .  1 ) .  
From 1965 t o  196-/, t h e  two c o o p e r a t i n g  
agencies made d e t a i l e d  i n v e n t o r i e s  o f  
t h e  f o r e s t  p l a n t a t i o n s  and p u b l i s h e d  t h e  
r e s u l t s  (Wong and o t h e r s  1968) .  I n  1977, 
under  t h e  S t a t e  o f  Hawai i  Biomass Energy 
Tree Farm Program, an i n v e n t o r y  was con- 
duc ted  o f  t h e  younger f o r e s t  p l a n t a t i o n s  
e s t a b l i s h e d  i n  t h e  1960 ' s  and 1970 's ,  
and r e s u l t s  were p u b l i s h e d  i n  t h e  r e p o r t  
" F o r e s t  P l a n t a t i o n  Survey - Biomass 
Energy Tree Farm Program" ( S t a t e  o f  
Hawai i  1984) .  Most o f  t h e  i n f o r m a t i o n  
on p l a n t e d  f o r e s t s  i n  t h i s  r e p o r t  i s  
f r o m  these  e a r l i e r  i n v e n t o r i e s .  

F i g u r e  1 --Mature 45- year- o ld  
E I K ~ I ~ ~ ~ U S  saiigna p l a n t a -  
t i o n  i n  t h e  Mo loka i  F o r e s t  
Reserve. 

F o r e s t  resource  i n v e n t o r i e s  w i t h i n  what 
was t h e n  c a l l e d  t h e  Hawai i  D i v i s i o n  o f  
F o r e s t r y  emphasized t h e  a c q u i s i t i o n  o f  
t i m b e r  volume d a t a .  Recent r e e v a l u a -  
t i o n s ,  prompted by more comprehensive 
p l a n n i n g  and assessment needs, have 
g i v e n  r i s e  t o  a m u l t i r e s o u r c e  i n v e n t o r y  
perspec t i ve . 
M u l t i r e s o u r c e  i n v e n t o r y  i s  a r e l a t i v e l y  
new concept  i n  wh ich  c o l l e c t i o n  o f  f i e l d  
da ta  i s  des igned t o  encompass t h e  needs 
o f  as many d i s c i p l i n e s  as p o s s i b l e .  I t  
o p t i m i z e s  f i e l d w o r k  and s tanda rd i zes  d a t a  
c o l l e c t i o n ,  t h e r e b y  f a c i l i t a t i n g  t r a n s f e r  
and use o f  i n f o r m a t i o n  between d i s c i p l i n e s .  
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The Resource E v a l u a t i o n  S e c t i o n  o f  t h e  
Hawai i  D i v i s i o n  o f  F o r e s t r y  and W i l d l i f e  
conducted a program e v a l u a t i o n  i n  e a r l y  
1981 which i d e n t i f i e d  t h e  mandates f o r  
resource  da ta  g a t h e r i n g ,  t h e  p r e s e n t  
amount o f  compl iance w i t h  t h o s e  mandates, 
and recommendations f o r  f u t u r e  programs. 
A key recommendation t h a t  was implemented 
was a thorough d e t e r m i n a t i o n  o f  t h e  c u r -  
r e n t  i n v e n t o r y  needs o f  t h e  D i v i s i o n  o f  
F o r e s t r y  and W i l d l i f e .  A l i s t  o f  t hese  
needs was i n c o r p o r a t e d  i n t o  a s tudy  p l a n ,  
and work was begun w i t h  p r e l i m i n a r y  t e c h -  
n i c a l  a s s i s t a n c e  f r om t h e  F o r e s t  S e r v -  
i c e ' s  P a c i f i c  Nor thwest  Research S t a t i o n  
on an a c t u a l  m u l t i r e s o u r c e  i n v e n t o r y  d e -  
s i g n .  The new des ign  was necessary t o  
i n c o r p o r a t e  e x i s t i n g  t i m b e r  volume da ta  
elements and new biomass requ i rements  
w i t h  o t h e r  m u l t i r e s o u r c e  d a t a  e lements.  

Based on t h i s  framework, a c o o p e r a t i v e  . 

agreement between t h e  Hawai i  D i v i s i o n  o f  
F o r e s t r y  and W i l d l i f e  and t h e  USDA F o r e s t  
S e r v i c e  was f o r m a l i z e d .  A l though t h e  
scope o f  t h e  work under  t h e  agreement--  
Moloka i  I s l a n d  - d i d  n o t  a l l o w  t o t a l  
a c q u i s i t i o n  o f  s t a t e w i d e  resou rce  i n f o r -  
mat ion ,  i t  p rov ided  a mechanism f o r  t e s t -  
i n g  i n v e n t o r y  procedures and deve lop ing  
r e p o r t  f o rma ts .  

The i s l a n d  o f  Mo loka i  was s e l e c t e d  f o r  
t h e  p i l o t  s t udy  because o f  renewed p u b l i c  
i n t e r e s t  i n  energy s e l f - s u f f i c i e n c y ,  
manageable s i z e ,  and d i v e r s i t y  o f  l and  
c l asses  ( f i g .  2).- .  I /  

The Mo loka i  f i e l d w o r k  was completed i n  
1983, and t h e  r e s u l t s  o f  t h e  i n v e n t o r y  
a r e  p resented  i n  t h i s  r e p o r t .  

- 1 /  See "Termino logy"  f o r  d e f i -  
n i t i o n s  o f  terms used i n  t h i s  
r e p o r t .  

F i g u r e  2--An example o f  t h e  
d i v e r s e  v e g e t a t i o n  t ypes  
found i n  a s t ream bo t t om i n  
Pelekunu V a l l e y  on M o l o k a i ' s  
n o r t h  shore .  Many s t ream 
s i t e s  were used f o r  t a r o  
c u l t i v a t i o n  by t h e  Hawai ians 
and a r e  now covered by k u k u i  
and guava f o r e s t s .  

Inventory Procedures 

The survey  des ign  combines i n f o r m a t i o n  
f r om b o t h  a e r i a l  pho to  p o i n t s  and ground 
f i e l d  p l o t s  i n  a doub le  sampl ing  p r o c e -  
du re .  A t o t a l  o f  855 sample p o i n t s  
spread o u t  ove r  t h e  i s l a n d  were ana lyzed  
f r om a e r i a l  photographs t aken  i n  1977. 
A t o t a l  o f  11 c a t e g o r i e s ,  wh ich  i n c l u d e d  
ownership,  l and  c l a s s ,  v e g e t a t i o n  t ype ,  
and zoning,  were recorded f o r  each pho to  
p o i n t .  The a rea  es t ima ted  ( t a b l e s  1 - 4 )  
f o r  a g i v e n  ca tego ry  i s  p r o p o r t i o n a l  t o  
t h e  number o f  pho to  sample p o i n t s  i n  
t h a t  ca tego ry .  
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O f  t h e  855 p o i n t s ,  67 were s e l e c t e d  as 
ground f i e l d  p l o t s  t h roughou t  t h e  i s l a n d .  
These f i e l d  p l o t s  p r o v i d e d  a secondary 
sample f o r  t h e  i n v e n t o r y  and ground 
checks f o r  t h e  pho to  i n t e r p r e t a t i o n .  
A d d i t i o n a l l y ,  on t h e  f i e l d  p l o t s ,  a 
v a r i e t y  o f  da ta  e lements --- g round t y p e  
c l a s s ,  t r e e  c h a r a c t e r i s t i c s ,  measurements 
f o r  computing t i m b e r  volume, v e g e t a t i o n  
p r o f i l e s ,  impact  o f  nox ious  v e c t o r s ,  and 
w i l d l i f e  o b s e r v a t i o n s  --were c o l l e c t e d .  

Each f i e l d  p l o t  was c a r e f u l l y  l o c a t e d  
and permanent ly  re fe renced  on t h e  ground 
so t h a t  i t  can be l o c a t e d  and remeasured 
i n  subsequent i n v e n t o r i e s .  Each p l o t  
c o n s i s t e d  o f  an a r r a y  o f  s u b p l o t s ,  de-  
pending on t h e  " l a n d  c l a s s "  o f  t h e  
s amp 1 e d p 1 o t ; f o r e x a mp 1 e , I' t i m b e r 1 a n d 'I 

p l o t s  had seven s u b p l o t s ,  " o t h e r  f o r e s t  
l a n d "  p l o t s  had f i v e  s u b p l o t s .  These 
measurements w i  11 p r o v i d e  v a l u a b l e  t r e n d  
i n f o r m a t i o n  as w e l l  as t r e e  growth  and 
m o r t a l i t y  d a t a .  

Data g a t h e r i n g  procedures a r e  d e t a i l e d  
i n  t h e  " F i e l d  Manual: Mu l t i --Resource  
F o r e s t  I n v e n t o r y "  (Cos ta les  and Buck 
1983).  The system o f  da ta  a c q u i s i t i o n  
was designed t o  p r o v i d e  t h e  maximum 
amount o f  p e r t i n e n t  resou rce  i n f o r m a t i o n  
w h i l e  rema in ing  economica l l y  f e a s i b l e .  
Another  key  concern was t h e  development 
o f  t echn iques  t h a t  c o u l d  be repeated  i n  
subsequent i n v e n t o r i e s .  A v o l u m e t r i c  
system f o r  measur ing t r o p i c a l  t r e e s  was 
developed tha, t  a l l owed  f o r  a v a r i e t y  o f  
p r o d u c t  o u t p u t s .  T h i s  system was r i g o r -  
o u s l y  f i e l d  t e s t e d  i n  t h e  f i r s t  i n v e n t o r y  
o f  M i c r o n e s i a ' s  f o r e s t  lands ,  wh ich  used 
s i m i l a r  methods. I n  a d d i t i o n ,  t h e  i n -  
v e n t o r y  suppor ted  s t u d i e s  such as a new 
l o c a l i z e d  system f o r  r e c o g n i z i n g  s tandard  
v e g e t a t i o n  t ypes  (Buck and Paysen 1984), 
wh ich  s tanda rd i zed  d a t a  c o l l e c t i o n  and 
enhanced c o m p i l a t i o n  o f  i n f o r m a t i o n  on 
v e g e t a t i o n  t ypes .  

Observations 

The f i n d i n g s  o f  t h e  m u l t i r e s o u r c e  inven-  
t o r y  o f  Mo loka i  a r e  p resented  i n  t a b l e s  
1-12.  Tables 1-3 a r e  d e r i v e d  f rom t h e  
855 photo  p o i n t s  which were t h e  p r i m a r y  
sample o f  t h i s  i n v e n t o r y .  M inor  d i f f e r -  
ences w i t h i n  and between t a b l e s  a r e  
a t t r i b u t e d  t o  round ing  e r r o r s .  The f o l -  
low ing  d i s c u s s i o n  s e l e c t s  h i g h l i g h t s  
f r om these t a b l e s  and p rov ides  perspec-  
t i v e  by i n d i c a t i n g  t h e i r  meaning i n  
r e l a t i v e  te rms.  

Ownership, Forest Reserves, 
and Vegetation Types 

The i s l a n d  o f  Mo loka i  comprises about  
163,211 acres ,  o f  wh ich  71 pe rcen t  i s  
p r i v a t e l y  owned ( t a b l e  1 ) .  P u b l i c  owner-  
s h i p  i s  a lmost  e q u a l l y  d i v i d e d  between 
t h e  S t a t e  o f  Hawai i  and Hawai ian Home 
Lands. About 27 p e r c e n t  o f  t h e  i s l a n d  
i s  i n  f o r e s t  rese rve  s t a t u s ,  and a lmost  
60 p e r c e n t  o f  t h i s  l a n d  i s  p r i v a t e l y  
owned. 

The two ma jo r  f o r e s t  v e g e t a t i o n  t ypes  on 
Moloka i  a r e  k iawe (see ''Names o f  P lants ' '  
f o r  s c i e n t i f i c  names) and ' o h i  'a- lehua,  
each compr i s i ng  about  33,000 acres  
( t a b l e  2 ) .  More t h a n  83 p e r c e n t  o f  t h e  
k iawe and about  65 p e r c e n t  o f  t h e  l o h i l a  
acreage a r e  under  p r i v a t e  ownership.  
Almost 70 p e r c e n t  o f  t h e  f o r e s t  rese rve  
l a n d  on Moloka i  i s  comprised o f  t h e  
' o h i ' a  v e g e t a t i o n  t y p e  ( t a b l e  3 ) .  Guava 
and k u k u i  occupy about  20 p e r c e n t  o f  t h e  
remain ing  f o r e s t  rese rve  lands .  
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Land Classes 

The 1983 f i e l d  p l o t s  were a subsample o f  
t h e  855 pho to  p o i n t s  examined on 1977 
a e r i a l  photographs.  F i e l d  v i s i t s  t o  
t hese  p o i n t s  r evea led  t h a t  some o f  t h e  
p h o t o c l a s s i f i c a t i o n s  were i n  e r r o r ,  
e i t h e r  because o f  r e a l  changes i n  l a n d  
use s i n c e  1977 o r  because o f  i n t e r p r e t a -  
t i o n  e r r o r  ( t a b l e  5 ) .  Area ad jus tments  
based on these  f i e l d  v i s i t s  r e s u l t e d  i n  
a 91.3- percent  i n c r e a s e  i n  t h e  es t ima ted  
a rea  o f  g rass land  and a 67.8- percent  r e -  
d u c t i o n  i n  t h e  a rea  o f  c u l t i v a t e d  l a n d .  
A l though some o f  t hese  d i f f e r e n c e s  may be 
a r e s u l t  o f  pho to  i n t e r p r e t a t i o n  e r r o r ,  
r e a l  change s i n c e  1977 i s  l i k e l y ,  i n  v iew 
o f  a r e p o r t e d  d e c l i n e  i n  c u l t i v a t i o n .  

T imber land i s  t h e  p o t e n t i a l  base f o r  p r o-  
duc ing  s u s t a i n a b l e  f o r e s t  p roduc t s ;  based 
on t h e  1983 ground sample, i t  c o n s t i -  
t u t e s  j u s t  14 p e r c e n t  (23,494 ac res )  o f  
t h e  i s l a n d .  

Volumetric Information 

Timber land:  N a t i v e  and N a t u r a l i z e d  
Fo res t s- - To ta l  t r e e  volume on t i m b e r l a n d  
on Mo loka i  i s  es t ima ted  a t  15.8 m i l l i o n  
cub i c  f e e t  ( t a b l e  6 ) .  About 74 p e r c e n t  
o f  t h i s  volume i s  i n  p o l e t i m b e r  t r e e s .  
Sawtimber t r e e s  make up 21 p e r c e n t  o f  
t h e  t o t a l  volume, and t r e e  f e r n  c o n t r i b -  
u t e s  t h e  remain ing  5 p e r c e n t .  On ly  
1 7  p e r c e n t  o f  t h e  sawt imber  volume i s  o f  
saw- log q u a l i t y .  

'Oh i ' a - l ehua  makes up 74 p e r c e n t  o f  t h e  
t o t a l  t r e e  volume on Mo loka i  t i m b e r l a n d  
(Tab le  7 ) .  
' o h i ' a  volume i s  i n  t r e e s  l e s s  t h a n  
11.0 inches  i n  d i ame te r .  Chr is tmas 
b e r r y  and guava each c o n s t i t u t e  about  
7 p e r c e n t  o f  t h e  t o t a l  volume and ' o l a p a  
about  6 p e r c e n t .  

About 83 p e r c e n t  o f  t h i s  

The es t ima ted  t o t a l  number o f  t r e e s  on 
Mo loka i  t i m b e r l a n d  i s  more t h a n  21 m i l -  
l i o n  ( t a b l e  8 ) .  'Oh i ' a- lehua  i s  t h e  
most abundant spec ies  w i t h  j u s t  under 
8 m i l l i o n  t r e e s ,  63 p e r c e n t  o f  wh ich  a r e  
between 1 . 0  and 5.0 i nches  i n  d i ame te r .  
Guava i s  n e x t  w i t h  more t h a n  7 m i l l i o n  
t r e e s ,  84 p e r c e n t  o f  wh ich  a r e  l e s s  t h a n  
2.9 inches  i n  d i ame te r .  

F o r e s t  P lan ta t i ons - -Mo loka i  has 2,411 
acres  o f  e s t a b l i s h e d  f o r e s t  p l a n t a t i o n s ,  
7 2  p e r c e n t  o f  wh ich  a r e  l o c a t e d  i n  t h e  
f o r e s t  r ese rve  ( t a b l e  9 ) .  The most com- 
mon spec ies  p l a n t e d  a r e  e u c a l y p t s  (1,159 
acres ,  48 p e r c e n t )  and p i n e  (756 ac res ,  
31 p e r c e n t ) .  About 47 p e r c e n t  o f  t h e  
f o r e s t  p l a n t a t i o n s  a r e  S t a t e  owned, 
42 p e r c e n t  a r e  p r i v a t e l y  owned, and t h e  
remain ing  11 p e r c e n t  a r e  owned by t h e  
Department o f  Hawai ian Home Lands. 

F o r e s t  p l a n t a t i o n s  on Mo loka i  c o n t a i n  
more t h a n  15 m i l l i o n  board f e e t  o f  saw- 
t i m b e r ,  83 p e r c e n t  o f  wh ich  a r e  e u c a l y p t  
spec ies  ( t a b l e  1 0 ) .  T h i s  sawt imber  v o l -  
ume i s  e q u a l l y  d i v i d e d  between t h e  S t a t e  
and p r i v a t e  owners. Mo loka i  has more 
t h a n  4.2 m i l l i o n  c u b i c  f e e t  o f  g rowing  
s tock  i n  i t s  f o r e s t  p l a n t a t i o n s .  Euca- 
l y p t s  c o n s t i t u t e  3.3 m i l l i o n  c u b i c  f e e t  
o f  t h i s  t o t a l ,  about  80 p e r c e n t  be ing  
Eucalyptus robusta . 

Other  F o r e s t  Land--Because o f  t h e  i n -  
t e r e s t  i n  energy s e l f - s u f f i c i e n c y  i n  
Hawai i ,  i n t e r e s t  i n  f o res t - vo lume  da ta  
on lands  o t h e r  t h a n  t i m b e r l a n d  has i n -  
creased.  T h i s  i s  e s p e c i a l l y  t r u e  o f  t h e  
k iawe resou rce  on Mo loka i  ( f i g .  3 ) .  The 
des ign  o f  t h i s  m u l t i r e s o u r c e  i n v e n t o r y  
d i d  n o t  adequa te l y  sample volume on t hese  
l e s s e r  s tocked o t h e r  f o r e s t  l ands .  A 
separa te ,  more i n t e n s i v e  i n v e n t o r y  f o r  
t h e  k iawe resource  showed an es t ima ted  
5.5 m i l l i o n  c u b i c  f e e t  on 12,100 acres  
c l a s s i f i e d  as o t h e r  f o r e s t  l and .  

'Oh i ' a - l ehua  c o n s t i t u t e s  t h e  e n t i r e  saw- 
l o g  volume on Mo loka i  t i m b e r l a n d ,  about  
1 .5  m i l l i o n  board f e e t .  
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F i g u r e  3 - - T y p i c a l  k iawe vege- 
t a t i o n  found on t h e  o t h e r  
f o r e s t  l a n d  c l a s s  i n  wes te rn  
Mo loka i .  Kiawe wood i s  v a l u-  
a b l e  f o r  biomass and cha rcoa l ,  
i t s  pods a r e  v a l u a b l e  f o r  
c a t t l e  f o d d e r  and i t s  f l o w e r s  
f o r  honey. I n t r o d u c e d  i n  
1828, i t  has n a t u r a l i z e d  suc-  
c e s s f u l l y  on t h e  d r i e r  s i t e s  
on a l l  t h e  main Hawai ian 
I s l a n d s .  

Other Forest Resources 

Watershed--The p r o t e c t i o n  o f  H a w a i i ' s  
watersheds i s  t h e  p r i m a r y  mandate and 
reason f o r  t h e  e x i s t e n c e  o f  t h e  D i v i s i o n  
o f  F o r e s t r y  and W i l d l i f e  ( f i g .  4 ) .  One 
d a t a  e l e m e n t t h a t  can be measured t o  r e -  
f l e c t  t h e  q u a l i t y  o f  t h e  watershed i s  
t h e  presence o r  absence o f  e r o s i o n .  

F i g u r e  4 --The most v a l u a b l e  
economic resource  o f  t h e  
Hawai ian f o r e s t  i s  wa te r .  
T h i s  s t ream bo t t om i s  p r o-  
t e c t e d  by t h e  k u k u i ,  named 
f o r  t h e  m u l t i p l i c i t y  o f  i t s  
uses t o  t h e  a n c i e n t  Hawai ians 
f o r  l i g h t ,  f u e l ,  med ic ine ,  
dye, and ornaments. I t s  
l i g h t  green f o l i a g e  graces 
t h e  s t ream bot toms and r a -  
v ines  t h roughou t  t h e  Hawai ian 
c h a i n .  

Our pho tograph ic  sample i n d i c a t e d  t h a t  
an es t ima ted  11,500 ac res  on Mo loka i ,  
about  7 p e r c e n t  o f  t h e  i s l a n d ,  have mod- 
e r a t e  t o  severe e r o s i o n .  About 85 p e r-  
c e n t  o f  t h i s  eroded l a n d  i s  o u t s i d e  t h e  
f o r e s t  r e s  e r v e  . 
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W i l d l i f e - - A l t h o u g h  t h e  t i m e  o f  y e a r  (end 
o f  J u l y  t o  mid-October)  was n o t  o p t i m a l  
(nonbreed ing season, l o w e r  i n c i d e n c e  o f  
a v i a n  s i n g i n g )  and o f t e n  less- than-  
o p t i m a l  c o n d i t i o n s  e x i s t e d  ( l a t e  i n  t h e  
day o r  w indy ) ,  10.-minute b i r d  coun ts  were 
conducted on 24 ground p l o t s  ( t a b l e  1 1 ) .  
B i r d s  were absent  on 2 o f  t h e  24 p l o t s .  
Where b i r d s  were recorded,  14 spec ies  
were counted;  o f  these ,  3 spec ies  were 
n a t i v e  f o r e s t  b i r d s ,  4 spec ies  were 
i n t r o d u c e d  game b i r d s ,  and t h e  rema in ing  
7 spec ies  were i n t r o d u c e d  songb i rds .  

O f  112 i n d i v i d u a l  b i r d s  counted,  11 pe r-  
c e n t  were n a t i v e  f o r e s t  b i r d s ,  80 p e r c e n t  
were i n t r o d u c e d  song b i r d s ,  and 9 p e r c e n t  
were i n t r o d u c e d  game b i r d s .  

A l though no mammals were seen o r  heard 
on t h e  p l o t s ,  t h e  presence o f  s e v e r a l  
spec ies  was i n f e r r e d  f r o m  ev idence no ted  
e n r o u t e  t o  o r  a t  t h e  p l o t s .  The mammals 
and observed b i r d  spec ies  a r e  l i s t e d  
under "Names o f  An imals"  on page 17 .  

Tab le  12 r e l a t e s  b i r d  spec ies  counted t o  
f o r e s t  t y p e  and e l e v a t i o n .  O f  t h e  24 
p l o t s  where 10-minute b i r d  coun ts  were 
conducted,  6 were i n  l o h i l a  f o r e s t s ,  7 
i n  k iawe f o r e s t s ,  3 i n  koa/hao le ,  3 i n  
Chr is tmas b e r r y ,  2 i n  g rass ,  and 1 each 
i n  pukiawe, s t r a w b e r r y  guava, and guava. 

N a t i v e  f o r e s t  b i r d s  were d e t e c t e d  a t  o n l y  
t h r e e  o f  t h e  s i x  ' o h i ' a  f o r e s t  p l o t s ;  a l l  
were above 3,100 f e e t  i n  e l e v a t i o n .  The 
o t h e r  t h r e e  ' o h i ' a  p l o t s  were below 1,968 
f e e t  i n  e l e v a t i o n .  

The most common b i r d  d e t e c t e d  was t h e  
Japanese whi te- eye,  found on 21 p l o t s  i n  
eve ry  t y p e  o f  v e g e t a t i o n  sampled f rom 60-  
t o  3 ,310- foo t  e l e v a t i o n .  O f  t h e  14 game 
b i r d s  counted on 10 p l o t s ,  o n l y  1 ( a  b l a c k  
f r a n c o l i n )  was counted above 1,000 f e e t .  

S t a t i s t i c a l  p rocedures were n o t  a p p l i e d  
t o  t h e  da ta  because o f  i n s u f f i c i e n t  
sample s i z e s  i n  each v e g e t a t i o n  t y p e .  
A lso,  env i ronmenta l  and l o g i s t i c  v a r i a -  
b l e s ,  such as t i m e  o f  yea r ,  t i m e  o f  day, 
weather ,  and amount o f  t i m e  spent  a t  each 
p l o t ,  were n o t  compensated f o r .  These 
v a r i a b l e s  a r e  known t o  have p ro found  
e f f e c t s  on e s t i m a t e s  o f  an imal  d e n s i t y  
and occur rence.  

N a t i v e  Ecosystems--The Hawai ian f o r e s t .  
c o n t a i n s  f l o r a  and fauna found nowhere 
e l s e  i n  t h e  w o r l d  ( f i g .  5 ) ,  b u t  t h e  
i n t r o d u c t i o n  o f  e x o t i c  spec ies  t h r e a t e n s  
these  un ique communit ies.  Because one 
o f  t h e  o b j e c t i v e s  o f  t h i s  i n v e n t o r y  was 
t o  i d e n t i f y  and m o n i t o r  areas w i t h  i n t a c t  
n a t i v e  ecosystems, f i e l d  o b s e r v a t i o n s  o f  
t h e  presence and e x t e n t  o f  i n t r o d u c e d  
spec ies  o f  p l a n t s  were taken ,  and t h e  de- 
p r e d a t i o n s  o f  a x i s  deer  and f e r a l  p i g s ,  
c a t s ,  and goa ts  were no ted .  When nox ious 
weeds w i t h  a p r o p e n s i t y  t o  r e p l a c e  n a t i v e  
v e g e t a t i o n  were found w i t h i n  t h e  p l o t  
area,  t h e i r  l o c a t i o n  was mapped. 

I n t r o d u c e d  p l a n t  spec ies  were found on 
more t h a n  90 p e r c e n t  o f  t h e . s u b p l o t  l o -  
c a t i o n s .  Only  two p l o t s - - b o t h  i n  t h e  
' o h i ' a - l e h u a  v e g e t a t i o n  t y p e -- h a d  sub- 
p l o t s  f r e e  o f  i n t r o d u c e d  spec ies .  Animal 
impact  was no ted  on more t h a n  h a l f  t h e  
s u b p l o t s ,  and more t h a n  90 p e r c e n t  o f  
t h e  impact  was a t t r i b u t e d  t o  f e r a l  p i g s  
o r  a x i s  deer .  The impac t  o f  p i g s  was 
recorded i n  t h e  ' o h i ' a - l e h u a  v e g e t a t i o n  
t y p e  i n  t h e  c e n t r a l  mountains as w e l l  as 
i n  t h e  mountainous g rass lands  o f  e a s t e r n  
M o l o k a i .  Impact  o f  deer  was found e v e r y -  
where excep t  i n  t h e  wet  lohi la-lehua 
f o r e s t s  o f  c e n t r a l  Moloka i  ( f i g .  6 ) .  
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F i g u r e  5--The beau ty  and e l e -  
gance o f  an u n d i s t u r b e d  Ha- 
w a i i a n  montane f o r e s t .  These 
f o r e s t s  a r e  t h e  h a b i t a t  f o r  
many o f  H a w a i i ' s  endemic f l o r a  
and fauna. 

Discussion 

Al though  many s t a t i s t i c s  a r e  p resen ted  
i n  t h i s  r e p o r t ,  g e n e r a l  o b s e r v a t i o n s  and 
comments b y  t h e  f i e l d  personnel  cannot  
be p resen ted  i n  t a b l e  f o r m a t .  One 
shared o b s e r v a t i o n  was t h e  e x t e n t  t o  
wh ich t h e  n a t i v e  f l o r a  has been a l t e r e d  
on M o l o k a i .  On e a s t e r n  Mo loka i ,  f e r a l  
h e r b i v o r e s  such as c a t t l e  and deer  have 
t u r n e d  fo rmer  'oh1 'a - lehua f o r e s t s  i n t o  
g rass land ,  and n a t i v e  p l a n t s  a r e  found 
o n l y  i n  s teep  gu lches and r a v i n e s .  
F i r e s  have a l s o  t rans fo rmed  many f o r e s t  
areas i n t o  f lammable g rass lands ,  wh ich 
a r e  now prone t o  b u r n  a g a i n .  
a r e  h a v i n g  an impac t  on t h e  rema in ing  
n a t i v e  l o h i l a  f o r e s t s  i n '  c e n t r a l  Mo loka i .  

F e r a l  p i g s  

F i g u r e  6--Former n a t i v e  f o r e s t  
l a n d  i n  c e n t r a l  Moloka i  i s  
m a i n t a i n e d  i n  g r a s s l a n d  by  i n -  
t roduced  an ima ls  such as t h e  
a x i s  deer  and t h e  f e r a l  p i g .  

Our d a t a  i n d i c a t e  t h a t  t h e  f o r e s t  p l a n-  
t a t i o n s  on Moloka i  produce about  t h r e e  
t i m e s  more volume p e r  a c r e  t h a n  e i t h e r  
t h e  + o h i ' a  o r  k iawe f o r e s t s .  They a l s o  
produce t h i s  h i g h e r  volume i n  a much 
s h o r t e r  t i m e .  As Molokai c o n s i d e r s  b i o -  
mass i n  t h e  f o r m  o f  wood f i b e r  i n  i t s  
d r i v e  f o r  energy s e l f - s u f f i c i e n c y ,  t h i s  
e x i s t i n g  resource  shou ld  be s e r i o u s l y  
cons ide red .  

Large amounts o f  d a t a  c o l l e c t e d  a r e  n o t  
p resen ted  i n  t h i s  r e p o r t .  Some a r e  used 
t o  c o r r e l a t e  h a b i t a t  v a r i a b l e s  such as 
v e g e t a t i o n  t ype ,  e l e v a t i o n ,  and w i l d l i f e  
occur rence.  A l l  t h e  d a t a  have been 
s t o r e d  i n  a computer d a t a  base so t h e y  
can be r e c a l l e d  i n  d i f f e r e n t  fo rmats  and 
combinat ions on r e q u e s t .  
such a reques t  i s  t h e  number o f  ac res  o f  
State-owned ' o h i  ' a  f o r e s t  above 3,000 
f e e t  i n  e l e v a t i o n  t h a t  i s  i n  a p r o t e c t e d  
c o n s e r v a t i o n  zone. 

An example o f  
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The i n v e n t o r y  d a t a  a l s o  p r o v i d e  a base- 
l i n e  o r  s t a r t i n g  p o i n t  t o  m o n i t o r  changes 
and t r e n d s  i n  l a n d  use, f o r e s t  g row th  and 
m o r t a l i t y ,  and n a t i v e  ecosystems. Sub- 
s t a n t i a l  e f f o r t s  were made t o  ensure that .  
a l l  pho to  and ground p l o t s  a r e  permanent- 
l y  r e f e renced  so t h e y  can be e a s i l y  r e l o -  
ca ted .  A f i e l d  manual t h a t  documents a l l  
i n v e n t o r y  procedures has been p repared  
t o  ensure a c c u r a t e  remeasurement o f  d a t a .  

Terminology 

- B o l t - - S i x - f o o t  s e c t i o n s  o f  t h e  upper  
stem o r  l i m b s  o f  b o t h  rough wood and 
saw- log t r e e s  w i t h  a minimum midd iameter  
o f  10  i n c h e s .  

Branch--Upper stem branches o r  l i m b s  
n o t  meet ing  b o l t  s p e c i f i c a t i o n s .  

C u l l  volume d e d u c t i o n  f o r  r o t t e n  
wood. 

Reliability of Inventory Data 

Conf idence i n t e r v a l s  have been computed 
f o r  t h e  es t ima tes  o f  l a n d  a rea ,  wood v o l -  
umes, and t r e e  numbers. These con f i dence  
i n t e r v a l s  mean t h a t  a t  odds o f  two o u t  o f  
t h r e e  (68 - pe rcen t  p r o b a b i l i t y ) ,  t h e  t r u e  
i n v e n t o r y  va lues  w i l l  be w i t h i n  t h e  
ranges shown. A s  area ,  volume, o r  t r e e  
d a t a  a r e  d i v i d e d  i n t o  s m a l l e r  breakdowns 
such as f o r e s t  t y p e  o r  i n d i v i d u a l  spe-  
c i e s ,  t h e  sampl ing e r r o r  i n c reases .  A l l  
con f i dence  i n t e r v a l s  f o r  d a t a  p resen ted  
i n  t h i s  r e p o r t  a r e  a v a i l a b l e  a t  t h e  Hawai i  
D i v i s i o n  o f  F o r e s t r y  and W i l d l i f e  o f f i c e .  

The magni tude o f  p o s s i b l e  e r r o r s  i n  j u d g-  
ment, measurement, and c o m p i l a t i o n  canno t  
be de te rmined .  The l i k e l i h o o d  o f  such 
e r r o r s  was min im ized ,  however, t h rough  
t r a i n i n g  and s u p e r v i s i o n  o f  pe r sonne l ,  
f i e l d  check ing  o f  d a t a ,  and t h e  e d i t i n g  
and machine v e r i f i c a t i o n  o f  r e s u l t s  o f  
t h e  c o m p i l a t i o n .  

T o t a l  
d a t a  Sampling e r r o r  

Data i t e m  v a l u e  ( p l u s  o r  minus) 

Land c l a s s  See t a b l e  5 

Timber,  c u b i c  
volume ( t hou-  
sand c u b i c  
f e e t )  15,847.6 9,509 

C u l t i v a t e d  land---Orchards, n u r s e r i e s ,  
and o t h e r  areas under  c u l t i v a t i o n  o r  
r e g u l a r l y  cropped, f a l l o w  a reas .  

D.b.h. -- Diameter  a t  b r e a s t  h e i g h t ,  a 
p o i n t  4-1/2 f e e t  above t h e  ground on t h e  
u p h i l l  s i d e  o f  a n o r m a l l y  formed t r e e  
where t h e  d i ame te r  i s  measured; and 
1 . 6  f e e t  above t h e  s t i l t  o r  s w e l l  f o r  
abnormal t r e e s .  

Dune l a n d .  -Sandy a reas ;  beach f r o n t s  
w i t h  v e r y  sparse  v e g e t a t i o n  o r  none. 

Ecosystem--A community o f  i n t e r a c t i n g  
organisms and t h e  env i ronments ( h a b i t a t )  
i n  wh ich  t h e y  l i v e  and w i t h  wh ich  t h e y  
i n t e r a c t ;  a n a t u r a l  composi te  o f  p l a n t s ,  
an ima ls ,  and m i n e r a l s  i n  t h e  presence o f  
s u n l i g h t ,  wa te r ,  and weather ;  an e c o l o g i -  
c a l  u n i t  i n  n a t u r e .  

Endemic- --Pecul iar  t o  a p a r t i c u l a r  
r e g i o n  ( t h e  Hawai ian I s l a n d s )  and found 
nowhere e l s e .  

E x o t i c - - W i l d l i f e  o r  p l a n t s  t h a t  a r e  
i n t r oduced ;  a l i e n .  

F e r a l  --Havi ng escaped f r o m  domest i ca-- 
t ' l on  and r e v e r t e d  t o  a w i l d  s t a t e ;  a 
domest ic  an ima l  i n  t h e  w i l d  f o r  s e v e r a l  
g e n e r a t i o n s .  

- 

Number o f  l i v e  
t r e e s  ( t hou-  
sand t r e e s )  21,055.4 7,626 
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F o r e s t  land---Land t h a t  i s ,  o r  has been, 
a t  l e a s t  10  p e r c e n t  s tocked w i t h  t r e e s ,  
and i s  n o t  now developed f o r  n o n f o r e s t  
use; a l s o  i n c l u d e s  l a n d  50 p e r c e n t  o r  
more covered by  shrubs.  The minimum area  
recogn ized  as f o r e s t  l and  i s  1 ac re .  

F o r e s t  p l a n t a t i o n s- P l a n t e d  f o r e s t s  i n  
wh ich  a t  l e a s t  10 p e r c e n t  o f  g rowing  
space i s  occup ied  by p l a n t e d  t r e e s  ( e x -  
o t i c  s p e c i e s ) .  

- Game---Wi I d  b i  r d s  o r  mammals pursued, 
hunted,  o r  t aken  f o r  food,  r e c r e a t i o n ,  
o r  t r o p h y .  

Grass land---Nonforest  l a n d  w i t h  10 p e r -  
c e n t  o r  more herbaceous cover ;  may be 
grazed o r  ungrazed; i n c l u d e s  i n t e n s i v e l y  
pas tu red  a reas .  

Growing- stock volume--.-Cubic- foot volume 
o f  sound wood i n  t h e  main stem o f  saw- 
t i m b e r  and p o l e t i m b e r  t r e e s  f r om t h e  
stump t o  a minimum t o p  o u t s i d e  bark  o f  
5 .0  i nches .  

Hawai ian Homes-Lands adm in i s te red  by 
t h e  Department o f  Hawai ian Home Lands. 

I nd igenous -- Occu r r i ng  n a t u r a l l y  i n  a 
g i v e n  r e g i o n  b u t  w i t h  a range t h a t  i n -  
c l udes  a w ide  geographic  a rea ;  n o t  i n -  
t roduced  by  humans. 

I n t e r n a t i o n a l  1 /4 - inch  r u l e  --The 
s tandard  boa rd- foo t  l o g  r u l e  adopted 
n a t i o n a l l y  by  t h e  USDA F o r e s t  S e r v i c e  
f o r  t h e  p r e s e n t a t i o n  o f  i n v e n t o r y  volume 
s t a t i s t i c s .  

Land c lass- - A c l a s s i f i c a t i o n  o f  l a n d  
by ma jo r  use, such as t i m b e r l a n d ,  o t h e r  
f o r e s t ,  and n o n f o r e s t .  The minimum area  
f o r  c l a s s i f i c a t i o n  i s  1 ac re .  

Nat ive- --Endemic o r  ind igenous .  

N a t i v e  and n a t u r a l i z e d  f o r e s t  - - Fores ts  
o f  n a t i v e  and e x o t i c  t r e e  spec ies  es tab-  
l i s h e d  t h rough  n a t u r a l  processes.  

Non fo res t  land--Land t h a t  has never  
suppor ted f o r e s t s  o r  l a n d  t h a t  f o r m e r l y  
suppor ted f o r e s t s  b u t  has been developed 
f o r  n o n f o r e s t  uses. 

Nongame---Wild b i r d s ,  mammals, r e p t i l e s ,  
o r  amphibians n o t  pursued, hunted,  o r  
t aken  f o r  food ,  r e c r e a t i o n ,  o r  t r o p h y .  

Other  f o r e s t  l a n d -- F o r e s t  l a n d  incapa-  
b l e  o f  y i e l d i n g  success ive  c rops  o f  t r e e s  
f o r  usab le  wood p roduc t s  because o f  ad- 
verse  s i t e  c o n d i t i o n s  (poo r  d ra inage,  
s t e r i l e  s o i l s ,  steepness, r ock iness ,  and 
d r y  c l i m a t e- - g e n e r a l l y  l e s s  t han  30 i n -  
ches annual r a i n f a l l ) .  I n c l u d e s  f o r e s t  
lands  t h a t  have low p r o d u c t i v i t y  f o r  t i m -  
b e r  b u t  may be p r o d u c t i v e  f o r  range, wa- 
te rshed ,  r e c r e a t i o n ,  o r  w i l d l i f e  h a b i t a t .  

Po 1 e t  i mber t rees-Growi ng s tock  t r e e s  
5.0 t o  11 inches  i n  d.b.h.  

Pol  e t  imber  v o l  ume - -Cubi c -f o o t  v o l  ume 
f o r  t h e  p o r t i o n  o f  a p o l e t i m b e r  t r e e  up 
t o  a 4- inch  t o p  o u t s i d e  ba rk .  

Rock and p a l i  l and- -- Nonfores t  l a n d  
w i t h  more t h a n  50 p e r c e n t  r ock  ou t c rops .  
I n c l u d e s  r e c e n t  b a r r e n  v o l c a n i c  ash, 
c i n d e r ,  l a v a  f l o w s ,  and v e r y  s teep  rugged 
l a n d  w i t h  s lopes  more t h a n  100 pe rcen t  
( l o c a l l y  known as ' l p a l i l l ) .  

Rough wood---Logs o f  sawt imber  s i z e  t h a t  
f a i l  t o  meet saw- log s p e c i f i c a t i o n s  be- 
cause o f  poo r  f o rm  o r  excess i ve  l i m b s .  

Saw log--Segment o f  a sawt imber  t r e e  
a t  l e a s t  8 .2  f e e t  l o n g  o r  l o g s  t h a t  meet 
s p e c i f i c a t i o n s  f o r  s tandard  lumber.  

Sawtimber t r e e s - -- L i v e  t r e e s  w i t h  a 
d i ame te r  a t  b r e a s t  h e i g h t  equal  t o  o r  
l a r g e r  t han  11.0 i nches .  

Sawtimber vo lume-- Cubic- foot  volume f o r  
sawt imber  t r e e s  t h a t  i n c l u d e s  t h e  p o r t i o n  
o f  t h e  t r e e  t o  9.0 inches  t o p  d iame te r  
o u t s i d e  ba rk .  
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Timber land- - Fores t  l a n d  capab le  o f  
p roduc ing  20.0 c u b i c  f e e t  o r  more p e r  
a c r e  p e r  yea r  o f  i n d u s t r i a l  wood 
(commercial  roundwood o t h e r  t h a n  
f i r ewood )  and n o t  w i thdrawn f r om t i m b e r  
u t i  1 i z a t  i on. 

Tables 

TABLE 1--AREA BY OWNER AND FOREST RESERVE S lATUS,  I S L A N D  O F  
HOLOKAI.  HAWAII, 1 9 8 3  1/ 

OWNf RSH I P 
OU1S I D E  

IN RESERVE RESERVE T01,iL 2/ 

%---The p o r t i o n  o f  b o t h  rough wood, 
saw l o g ,  and p o l e t i m b e r  t r e e s  above t h e  
p o i n t  where stem d iame te r  reaches 
4 i nches  o u t s i d e  t h e  ba rk .  

Urban and o t h e r  lands-- Lands used f o r  
urban, suburban, and i n d u s t r i a l  purposes;  
i n c l u d e s  uses n o t  d e f i n e d  by  o t h e r  l a n d  
c l asses .  

Vege ta t i on  t y p e  --Dominant o v e r s t o r y  
spec ies  as de te rmined by  s te reoscop i c  
i n s p e c t i o n  o f  1- acre  p l o t s  on a e r i a l  
pho tos .  

Watershed---An area  o f  l a n d  c o n t r i b u t i n g  
t o  t h e  supp l y  o f  a stream, l a k e ,  marsh, 
groundwater  b a s i n ,  r e s e r v o i r ,  o r  wet land ;  
a d r a i n i n g  a rea .  

W i l d l i f e - - B i r d s ,  t e r r e s t r i a l  mammals 
(does n o t  i n c l u d e  monk s e a l ) ,  r e p t i l e s  
(excep t  sea t u r t l e s  and sea snakes) ,  and 
amphibians l i v i n g  a w i l d  nondomest icated 
e x i s t e n c e .  

ACRES 

STATE 1 7 , 5 6 2  5 , 3 4 5  2 2 , 9 0 7  
HAWAIIAN HOMES 5 7 3  2 4 , 4 3 4  2 5 , 0 0 7  
PRIVATE: 

CORPORATE 7 , 0 6 3  7 3 , 1 1 1  8 0 , 1 7 4  
INDIVIDUAL 19,089 1 6 , 0 3 5  3 5 , 1 2 4  

118,925 163 ,211  ALL OWNERS 2/ 4 4 , 2 8 7  

1 /  Does n o t  i n c l u d e  t h e  ac reage  i n  f o r e s t  p l a n t a t i o n s  r e p o r t e d  
i n  t a b l e  9 .  

2/ Totals may be o f f  because o f  r ound ing .  

TABLE 2--AREA BY VEGETATION TYPE AND OWNER. ISLAND OF MOLOKAI, HAWAII. 
1983 1/ 

VEGETATION HAWAIIAN PRIVATE PRIVATE 
TYPE STATE HOMES CORPORATE INOIVIDUAC TOTAL 2/ 

GRASS 
KIAWE 
' OH I ' A-LEHUA 
HAOLE K O A  
GUAVA 
KUKUI 
CHRISTMAS BERRY 
' A '  ALI ' I 
JAVA PLUM 
EUCALYPTUS 
MANGROVE 
OTHER SHRUBS 
OTHER TREES 
OTHER FORBS 
AGRICULTURE 
NONVEGETATED 
UNKNOWN 

382 
573 

11,453 
1.909 
2.291 
1,909 

191 
382 
954 
513 

191 
_- 
_- 
_ _  

164 
1,336 

8,017 
4,772 

2.100 
-- 

-- 
191 
764 

191 
191 

-- 

-- 
-- 

191 

7.254 
7 64 
513 

-- 

ACRES 

25,388 
26,725 

5,918 
2.482 

513 
191 
954 

1,527 

164 

573 

191 
10,881 

2.100 
1.909 

_- 

-- 

-- 

4,963 38.750 
1,145 33.215 

15.462 32.833 
2.863 9.354 
3,054 5,918 
2.482 4.773 
1,909 3,818 

573 2,482 
764 1.909 
-_ 1.528 

191 191 
764 

382 513 
191 

191 18.326 
191 3.819 
954 4.772 

_ _  
_- 

A L L  TYPES 2/ 22,908 25.008 80.176 35,124 163.211 

1/ Does n o t  i n c l u d e  t h e  acreage i n  f o r e s t  p l a n t a t i o n s  r e p o r t e d  i n  t a b l e  9 .  

2/ T o t a l s  may be o f f  because o f  r o u n d i n g .  

10 



1ABI.E 3 -AREA BY VEGEIATION TYPE AND FORE81 RESEHVC STAlUS, 
ISLAND OF MOLDKAI. HAWAII ,  1983 L/ 

INSIDE OUTS I DE 
VEGETAIION TYPE FORESl RESERVE FORESl RESERVE TOlAL 2/ 

GRASS 
K I A W E  

YAOLE KOA 
GUAVA 
KUKUI 
CHRISTMAS BERRY 
' A ' A L I '  I 
JAVA PLUM 
ElJCALY PTUS 
MANGROVE 
OTHER SHRUBS 
OTHER TREES 
OTHER FORBS 
AGRICULTURE 
NONVEGETATED 
UNKNOWN 

'OHI'A-LEHUA 

3 ,200  
4 ,009  

1 ,145  
573 
954 

382 

_ _  

_ _  

- -  
-- 
_ _  
-- 

2.100 

ACRES 

7 64 37 ,987  38.751 
-- 33 ,215  33 ,215  

30 ,161  2 ,672  32,833 
-- 9.354 9 ,354  

1 , 7 1 8  5 ,918  
164  4 .773  

3 ,818  
1 , 3 3 6  
1 ,336  

573 
191  
382 
573 
191  

8,325 
3 ,819  
2.672 

3 ;818  
2.481 
1 ,909  
1 ,527  

191 
764 
573 
191 

8 ,325  
3 ,819  
4 ,772  

~ ~ ~~ 

ALL TYPES 2/ 44,288 118 .925  163,211 

TABLE 4--AREA BY LAND CLASS, ISLAND OF MOLOKAI, H A W A I I ,  
1977 AND 1983 L/ 

1977 1983 
LAND CLASS PHOTO INVEN'IORY GROUND INVF-N1 O R Y  

TIMBERLAND 
OTHER FORESI 
CULl IVATEO 
GRASSLAND 
DUNE LAND 
ROCK AND PAL1 
URBAN AND OTHER 

ALL CLASSES ;/ 

ACRES 

4 0 , 2 7 8  
43 ,523  
18 ,325  
37 ,414  

1 ,718  
19 ,662  

2 ,291  

23,494 
34 ,104  

5 ,898  
71 ,598  

1 , 0 5 0  
25,540 

1 ,527  

163 ,211  163,211 

1/ Does n o t  i n c l u d e  t h e  a c r e a g e  i n  f o r e s t  p l a n t a t i o n s  
r e p o r t e d  i n  t a b l e  9 .  

;/ T o t a l s  may b e  o f f  b e c a u s e  o f  r o u n d i n g .  

L/ Does n o t  i n c l u d e  t h e  a c r e a g e  i n  f o r e s t  p l a n t a t i o n s  r e p o r t e d  i n  
t a b l e  9 .  

2/ T o t a l s  may be o f f  because  o f  r o u n d i n g .  

TABLE 5--AREA BY LAND CLASS AND OWNER, ISLAND OF MOLOKAI, H A W A I I ,  1983 I/ 

H A W A l I A N  P R I V A T E  PR I V A 1  E ALL SAMPLING 
LAND CLASS S l A l E  HOMES CORPORATE INDIVIDUAL OWNERS ERROR 

TIM8ERI.ANO 
O l H E R  FORtSl 
C U L l  IVhl  ED 
GRASSLAND 
DUNE LAND 
ROCK AND PAL1 
URBAN AND OTHER 

5,590 840 11,187 5,879 23,496 
5,154 5,431 14,998 8,523 34,106 

_ _  3 , 6 2 7  2 , 1 7 6  95 5,898 
3,900 13,370 43,760 10,564 71,594 

286 382 382 -- 1,050 
7.881 973 7,008 9.678 25,540 

95 382 668 382 1,527 

PBRCBNT 

22.5 
20.1 
5 2 . 4  
1 0 . 6  

100 .0  
14.7 

100 .0  

ALL CLASSES 22,906 25,005 80,179 35,121 163,211 

1/ Does n o t  i n c l u d e  t h e  acreage i n  f o r e s t  p l a n t a t l o n s  r e p o r t e d  i n  t a b l e  9 .  
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TA81.E 6 -TREE VOI.UME ON TIMRERLANO BY CLASS OF TIMBER, ISLANO OF 
M O L O K A I ,  HAWAI I ,  19R3 i/ 

CLASS OF TIMBER TREE FERNS g/ HAROWOODS ALL  SPECIES 3/ 

SAWTIMBER: 
ROUGH WOOD 
SAW LOG 
UPPER STEM 
T I P  
BOLT 
BRANCH 

TOTAL 3/ 

POLETIMBER: 
POLE1 IMBER 
T I P  
BRANCH 

THOUSAND CUBIC F E t T  

8 3 3 . 4  8 3 3 . 4  
5 6 5 . 0  5 6 5 . 0  
3 6 3 . 1  3 6 3 . 1  

2 4 . 7  24 .7  
5 8 6 . 2  586.2  
9 2 1 . 7  9 2 1 . 7  

0 3 . 2 9 4 . 1  3 .294.7  

8 , 5 1 0 . 8  8 . 5 1 0 . 8  0 
0 7 3 8 . 1  738.1  
0 2 , 5 3 2  .O 2 . 5 3 2 . 0  

TOTAL 3/ 0 1 1 , 7 8 0 . 9  1 1 . 1 8 0 . 9  

TREE FERNS 1 1 2 . 0  0 7 7 2 . 0  

TOTAL VOLUME 3/ 7 7 2 . 0  1 5 , 0 7 5 . 6  15 ,847.6  

CULL 0 1 , 4 0 5 . 5  1 , 4 0 5 . 5  

1 /  Does n o t  i n c l u d e  t h e  v o l u m e  i n  f o r e s t  p l a n t a t i o n s  r e p o r t e d  i n  
t a b l e  1 0 .  

g/ I n c l u d e s  t h e  b o l e  f r o m  t h e  g r o u n d  t o  a p o i n t  3 f e e t  b e l o w  t h e  b a s e  
o f  t h e  l i v e  f r o n d s .  

3/ T o t a l s  may b e  o f f  b e c a u s e  of r o u n d i n g .  

T A B L E  7- - T O T A L  TREE VOLUME ON T I M B E R L A N O  BY S P E C I E S  AND D I A M E T E R  C L A S S ,  I S L A N D  OF M O L O K A I .  H A W A I I ,  1983 1/ 

S P E C I E S  

D I A M E T E R  C L A S S  ( I N C H E S )  

1 7 . 0  AND A L L  
5.0-6 .9  7 .0 -8 ,9  9 .O-10.9 11 .O-12.9 13.0-1 4.9 15.0-1 6.9 LARGER C L A S S E S  I /  

THOUSAND CUBIC FEtT 

' O H 1  ' A- LEHUA 3,584.4 3,365.5 2.849.9 1,130.1 300.2 575.6 0 11.805.7 
C H R I S l M A S  BERRY 374.3 233.1 137.7 0 349. 6 0 0 1,094.7 
GUAVA 1.048.8 0 0 0 0 0 0 1.048.8 
' O L A P A  0 187.2 0 0 745.1 0 0 932.3 
H A P U ' U  ' 1 ' 1  3/ 134.0 201 .o  134.0 0 0 0 0 469 .O 
H A P U ' U  PULU 3/ 0 236.0 67 .0  0 0 0 0 303.0 
MANGO 0 0 0 0 0 0 194.2 194.2  

A L L S P E C I E S Z /  5.141.7 4,223.7 3.188.9 1,130.1 1.394.9 575.6 194.2 15.847.6 

1 /  Does n o t  i n c l u d e  t h e  volume i n  f o r e s t  p l a n t a t i o n s  r e p o r t e d  i n  t a b l e  10. 

2/ T o t a l s  may be o f f  because o f  roundtng.  

3/ Diameter c l a s s  i s  determined a t  a p o i n t  1 . 6  f e e t  above ground f o r  t r e e  f e r n s  and a t  d . b . h .  f o r  a l l  o t h e r  spec ies  



TABLE 8--NUMBER OF LIVE TREES ON TIMBCRLAND B Y  SPECIES AND DIAHElER CLASS, ISLAND OF HOLOKAI, HAWAII. 1983 

DIAMETER CLASS (INCHES) 

SPECIES 
1 7 . 0  AND 

0- 0 .9  1 .0- 2 .9  3 .0- 4 .9  5 .0- 6 .9  7.0- 8.9 9.0-10.9 11.0-12.9 13 .0- 14 .9  15.0- 16.9 LARGER ALL CLASSES 1/ 

I OH1 ' A-LEHUA 0 
GUAVA 1,359.7 
STRAWBERRY GUAVA 1 ,321  .O 
'QLAPA 0 
PILO 232 .9  
CHRISTMAS BERRY 155.4 
HAPU'U ' 1 ' 1  z/ 1 9 4 . 3  
KANAWAO 388 .6  
' AHA ' U 310 .3  
KOLEA 1 5 5 . 2  

OLOMEA 1 9 4 . 3  
'AKIA 0 
PUK LAWE 0 
MANGO 0 

HAPU'U PULU 2/ 0 

2,252.4 
2,405.4 

777 .O 
775 .8  

1 ,164 .0  
388.5 

0 
0 
0 

1 5 5 . 2  
0 
0 

155 .4  
155.2 

0 

2,718.1 
775.9 

0 
620 .  b 

0 
155.4 
155 .2  

0 
0 
0 
0 
0 
0 
0 
0 

1 ,751 .5  
339.6 

0 
0 
0 

172.7 
0 
0 
0 
0 

83 .8  
0 
0 
0 
0 

715.8 
0 
0 

75 .5  
0 

35.0 
115 .4  

0 
0 
0 

135.2 
0 
0 
0 
0 

THOUSAND TREES 

301.2 105.7 
0 39.8 
0 0 
0 0 
0 0 

20.1 0 
43 .8  0 

0 0 
0 0 
0 0 

4 5 . 1  0 
0 0 
0 0 
0 0 
0 0 

4 5 . 1  
0 
0 

1 7 . 4  
0 

20.1 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 8 . 9  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 .5  

7,914.7 
4,920.4 
2,098.0 
1.489.2 
1,396.9 

947.1 
508.7 
388.6 
310.3 
310.3 
264.7 
194.3 
155.4 
155.2 

1.5 

ALL SPECIES 1/ 4 ,311 .5  8,228.9 4.425.2 2,353.6 1.076.8 410.9 145.5 82.5 18.9 1 .5  21.055.4 
~ _ _ _ _ _  ~ ~ _ _ _ _ _ ~ ~  ~ ~ ~~ 

1/ Totals may be o f f  because o f  r o u n d i n g .  

2 /  D iamete r  c l a s s  i s  d e t e r m i n e d  a t  a p o i n t  1 . 6  f e e t  above g round  f o r  t r e e  f e r n s  and a t  d.b.h.  f o r  a l l  o t h e r  s p e c i e s .  

TABLE 9 . - A R E A  O F  FOREST P L A N l A T I O N S  BY FOREST RESERVE. OWNER. AND FORESl TYPE. ISLAND OF MOLOKAI .  H A W A I I .  1967 AND 1919 1/ 

FOREST RESERVE EUCALYPTUS EUCALYPTUS EUCALYPTUS FORMOSA OTHER P I N E  OTHER 
AND OWNERSHIP ROBUSTA S A L I G N A  S P E C I E S  IRONWOOD KOA HARDWOODS S P E C I E S  C O N I F E R S  TOTAL 

ACRES 

ROCOKAI FOREST 
RESERVE:  

21 108 5 -- 34 2/ b70 39 1.139 STATE 2b2 
H A W A I I A N  HOMES _ _  
P R I V A T E  222 112 165 -- -- 7 86 7 599 

-- _- -- -- -- -- -- -- 

TOTAL 

O U T S I D E  THE 
FOREST RESERVE: 

STATE 
H A W A I I A N  HOMES 
P R I V A T E  

484 133 213 5 41 756 46 1.738 

TOTAL 

ALL  PLANTATIONS:  
STATE 
H A W A I I A N  HOMES 
P R I V A T E  

TOTAL 

134 135 166 54 158 26 673 

5 _ _  34 21 670 39 1.139 
14 258 

262 
14 
282 112 300 89 -- 12b 8b 19 1.014 

-_ 108 
_- 11 54 39 

21 -- 

72 2.411 bl8 133 408 171 54 199 75b 

1/ D a t a  from U o n g  a n d  o t h e r s  (1968). e x c e p t  as n o t e d .  

z/ D a t a  f rom S t a t e  of  H a w a i i  (1979). 
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TABLE 10--VOLUME OF SAWTIMEER AND GROWING STOCK BY S P E C I E S  AND OWNER I N  
FOREST P L A N T A T I O N S ,  I S L A N D  OF M O L O K A I ,  H A W A I I .  1967 AND 1979 1/ TABLE ll---lO-MINUTE B I R D  COUNT, I S L A N D  OF M O L O K A I ,  H A W A I I ,  1983 

0 Q: 2 C z 

0 a < V 

0 
W 
r 
vl 
W 
Q u 

- HAWA I I A N  A L L  
S T A T E  HOMES P R I V A T E  OWNERS 

W > 
W 
I 

W r 

I: 
I 

m W 

Y 
V 0 

- S P E C I E  s Y 
Q: < 
2 
> 
Y vl 

W 
5 
0 

- 
0 
V z U 

U 

I 
V z 
U 
- T H O U S A N D  BOARD FEET z/ 

SAWTIMBER: 
EUCALYPTUS BLACKBUTT 29 -- 169 198 
EUCALYPTUS ROBUSTA 3,416 956 6 . 0 3 8  10.410 
EUCALYPTUS S A L I G N A  1,122 -_ 259 1.381 
OTHER EUCALYPTUS SPP.  134 10 1,022 1.16b 

3/ 2.084 -- _ _  2,084 
394 

SLASH P I N E  

OTHER SOFTWOODS 29 32 61 
-_ _ _  3/ 394 -- LOBLOLLY P I N E  

W > 0 

a 
CT m 
W h’ 

W z 4 

Q a 
a 

z 

vl 
Q: 

W 

2 

a 

W rn 
W z 4 

a 
r) 

0 
4 
c - P L O T  

N U M B E R  
u 
vl 
3 
0 I 

A L L  
BIRDS 

> 
4 
Q: W 0 

W a 
0 
vl 

3 3 2 5 
4 1 1 2 
1 0 
8 1 1 2  1 5 
10 1 1 2 2 6  
19 0 

3 2 2 1 1  9 24 
29 1 1 
34 1 1 2 
38 1 1 1  2 5  
39 1 1  
40 1 1 2 
41 1 2  4 
43 1 8 
45 4 
41 2 5 1 
51 2 1 2  6 
55 7 1 
56 2 4 6 
58 3 1 4 
60 3 2 5 
61 5 5 
62 1 6 1 
65 5 5 

TOTAL 7 , 2 0 8  966 7,520 

THOUSAND CUBIC FELT 

15.694 

GROWING STOCK: 
EUCALYPTUS BLACKBUTT 
EUCALYPTUS ROBUSTA 
EUCALYPTUS SACIGNA 
OTHER EUCALYPTUS SPP 
S L A S H  P I N E  
LOBLOLLY P I N E  
OTHER SOFTWOODS 

5 -- 37 
1,016 261 1.326 

132 1 1 b8 
44 3 304 

31’ 469 -_ _ _  
-- -- 2/ 364 

10 68 -- 

42 
2,603 

301 
351 
469 
364 

7 8  
1 

3 4  
4 

TOTAL 2.098 265 1.845 4.208 1 

1/ Data from Wong and o t h e r s  (1968).  except  as noted. 

z/ I n t e r n a t i o n a l  1/4- inch r u l e .  

3/ Data f rom Sta te  of H a w a i i  (1979).  

T O T A L  3 8 1 3  5 4 1 5 7  5 1 1  7 2 8 112 



TABLE 12--NUMBER OF B I R D S  COUNTED BY FOREST TYPE.  PLOT NUMBER, E L E V A T I O N ,  AND S P E C I E S ,  I S L A N D  OF 
MOLOKAI ,  H A W A I I ,  1983 

FOREST T Y P E ,  
PLOT NUMBER, 
AND E L E V A T I O N  
( F E E T )  

N A T I V E  FOREST B I R D S  INTRODUCED SONG B I R D S  GAME B I R D S  

Z I Z  z 
i 

= a  
V W  
Z r  - vl-r 
LL w <  

c*z 
w v -  
vl I O  
3 00: 
0 w e  
I C L U  

I 

P 
I 

c( 

W 
w >  
CnW 
w I 
z w  c c  
a -  
a x  -3 

Y a 
C 
2 
>- 
Y Y, 

W > 
0 0 

e 
m 
W N 

a 

W 

> 0 0 

0 
W 
r 
I-. 0 

vl 
0- 

2 0 
V z U 

U 

Y 
V 
-2 -I 

a 

m 

c - 
0 
V 
Z < 

LL 

> U 

U 

a 

a 

'Ohi ' a :  
45 (4.002) 
43 (3.313) 3 
41 (3.182) 
29 (1,968) 
62 (1,574) 
55 (1,246) 

Puk  i a w e  : 
47 (3,083) 

Grass: 
60 (2,886) 
24 ( 9 8 )  

K i a w e :  
38 (525) 
3 (360) 
7 (262) 

10 (262) 
8 (197) 
4 (98) 

39 (66) 

S t r a w b e r r y  guava:  
56 (1,640) 

C h r i s t m a  s b e r r y  : 
61 (1,312) 
65 (820) 
58 (689) 

Haole koa : 
51 (977) 
19 (121) 
34 (66) 

Guava : 
40 (361) 

4 
4 1 

1 2 
7 
6 
7 

5 

3 
2 

2 

8 

1 

2 

2 

2 
1 

1 

1 

2 
2 1 1  3 

1 1 2  

2 

4 

1 

1 

2 1  

1 
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Names of Plants 2J 

Category Common name 

Trees 

Endemic 
E x o t i c  
E x o t i c  
Exot  i c 
E x o t i c  
Exot  i c 
Exot  i c 
E x o t i c  
E x o t i c  
Endemic 
Exot  i c 
E x o t i c  
E x o t i c  
E x o t i c  
Endemic 
Enderni c 
Endemic 
E x o t i c  
E x o t i c  

Tree f e r n s  

' A k i a  
Euca lyp tus  
Euca lyp tus  b l a c k b u t t  
Euca lyp tus  r o b u s t a  
Euca lyp tus  s a l i g n a  
Guava 
I ronwood 
Java plum 
K i  awe 
Kolea 
Kukui  
L o b l o l l y  p i n e  
Mango 
Mangrove 

Ohi ' a- lehua  
'Olapa 
P i l o  
S lash  p i n e  
S t r a w b e r r y  guava 

Endemic Hapu'u T i  
Endemic Hapu'u p u l u  

Shrubs 

Endemic ' A ' a l i  'i 
E x o t i c  Chr is tmas b e r r y  
E x o t i c  Haole koa 
Endemic Kanawao 
Endemic 01 omea 
Ind igenous  Pukiawe 

Ferns 

Endemic 'Ama'u 

S c i e n t i f i c  name 

Wikstroemia spp. Enal .  
Eucalyptus spp. L ' H ' e r .  
Eucalyptus globulus L a b i l l .  
Bucal yptus robusta Sm. 
Eucalyptus saligna Sm. 
Psidium guajava L. 
Casuarina spp. Adans. 
Eugenia cumini ( L . )  Druce 
Prosopis pallida (Humb. & Bon l .  ex W i l l d . )  HBK. 
Myrsine Iessertiana A .  DC. 
Aleurites moluccana ( L . )  W i l l d .  
Pinus taeda L. 
Mangifera indica L. 
Rhizophora mangle L. 
Metrosideros polymorpha (Gaud.) Rock. 
Cheirodendron trigynum (Gaud.) H e l l e r  
Coprosma Spp . 
Pinus elliottii Engelm. 
p s l d i u m  cattleianum Sabine 

cibotium chamissoi K a u l f .  
cibotium glaucum ( J .  Srn.) hook. & A r n o t t  

Dodonea Spp. M i l l .  
Schinus terebinthifolius Raddi 
Leucaena leucocephala (Lam.) de W i t  
Broussaisfa arguta Gaud. 
Perrottetia sandwicensis Gray 
styphelia tameiameiae (Cham.) F .  M u e l l .  

Sadleria spp. pallida (Hk. & Arn.)  

- 2/  The source f o r  most p l a n t  
names i s  S t .  John (1973);  f o r  
t r e e  f e r n s  t h e  source i s  
Becker ( 1  976) .  
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Names of Animals3J 

Category 

Endemic f o r e s t  b i r d s  

E x o t i c  ( i n t r o d u c e d )  
game b l r d s  

E x o t i c  ( i n t r o d u c e d )  
b i r d s  

E x o t i c  game mammals 

Acknowledgments 

Common name 

'Apapane 
Y i w i  
Maui 'amak ih i  

B lack  f r a n c o l i n  

Gray f r a n c o l i n  
Spo t ted  dove 
Zebra dove 
Euras ian  s k y l a r k  

Japanese wh i te- eye 

N o r t h e r n  c a r d i n a l  
House f i n c h  
Nor the rn  mock ingb i rd  
Nutmeg mann ik in  
Red-c r e s t e d  c a r d  i na 1 
Ax i s  deer  
F e r a l  c a t  
F e r a l  goa t  
F e r a l  p i g  

T h i s  i n v e n t o r y  was conducted w i t h  t h e  
a i d  o f  a g r a n t  f r om t h e  U.S. Department 
o f  A g r i c u l t u r e ,  F o r e s t  Se rv i ce ,  P a c i f i c  
Nor thwest  Research S t a t i o n .  We thank  
C o l i n  MacLean, Dale Baer, and Thomas 
Far renkopf  o f  t h e  S t a t i o n  who p r o v i d e d  
i n v a l u a b l e  t e c h n i c a l  e x p e r t i s e  i n  t h e  
i n v e n t o r y  des ign .  The F o r e s t  I n v e n t o r y  
and A n a l y s i s  u n i t  acknowledges t h e  p r o-  
f e s s i o n a l s  f r o m  t h e  Hawai i  D i v i s i o n  o f  
F o r e s t r y  and W i l d l i f e  who p a r t i c i p a t e d  
I n  t h e  p r o j e c t  development and f i e l d w o r k .  
T h e i r  p a r t i c i p a t i o n  r e f l e c t s  t h e  m u l t i -  
d i s c i p l i n a r y  p e r s p e c t i v e  o f  t h e  Moloka i  
i n v e n t o r y .  

S c i e n t i f i c  name 

Hima tione sanguinea ( Gmel i n )  
vestiaria coccinea ( F o r s t e r )  
Hemi gna thus vf rens ( Gme 1 i n ) wi 2 sonf 

Francolinus francolinus (L innaeus)  
( R o t h s c h i l d )  

Francolinus pondicerfanus (Gmelin) 
Streptopelia chinensis ( S c o p o l i )  
Geopilia striata ( L i  nnaeus) 
Alauda arvensis (L innaeus)  

Zosterops faponfcus (Temminck 

Cardinalis cardinalis (L innaeus)  
Carpodacus mexicanus ( M u l l e r )  
Mimus polyglottos ( L i  nnaeus) 
Unchura punctulata (L innaeus)  
Parodrid COrOndtd ( M i  1 l e r )  
Axis (Smi th )  axis (E rx leben )  
Fells catus (L innaeus)  
capra hircus (L innaeus)  
sus SCrOfd (L innaeus)  

and Sch lege l )  

Metric 'Equivalents 

1,000 acres  =.404.7 hec ta res  
1,000 c u b i c  f e e t  = 28.3 cub ic  meters 
6,000 board f e e t  = 28.3 c u b i c  meters 
1 c u b i c  f o o t  p e r  a c r e  = 0.07 cub i c  meter  

p e r  h e c t a r e  
1 f o o t  = 0.3048 meter  
1 i n c h  = 2.54 c e n t i m e t e r s  
1 m i l e  = 1.609 k i l o m e t e r s  

- 3/  The source f o r  b i r d  names 
i s  American O r n i t h o l o g i s t s '  
Union (1983) and P y l e  (1983); 
f o r  mammals t h e  source  i s  
Novak and Parad iso  (1983).  
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