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ABSTRACT 

The vegeta t ion  map of Hawaii Volcanoes National Park (Island Hawaii) i s  reduced 

i n  t h i s  repor t  from 53 (70 cm x 70 cm) a i r  photo overlays ( a t  1 : 12,000) t o  25 

t ransparent  sheets  overlaying contiguous topographic ha l f  sheets .  These were reduced 

once more from 1 : 24,000 t o  1 : 52,000. The map u n i t s  a r e  i d e n t i f i e d  by l e t t e r  symbols 

denoting dominant species,  s t r u c t u r a l  c r i t e r i a  (such a s  p lan t  spacing and height)  and 

o ther  r e l evan t  surface  fea tures .  

The map i s  f u r t h e r  in te rp re ted  by a summary of 31 major vegeta t ion  types grouped 

i n t o  six environmental sec t ions .  

This map-report i s  intended a s  a note-pad f o r  park research and management pur- 

poses. 
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INTRODUCTION 

The v e g e t a t i o n  map contained i n  t h i s  r e p o r t  covers  t h e  a r ea  of t h e  Park shown i n  

FIG. 1. The map was prepared from a e r i a l  photographs a t  t he  approximate s c a l e  of 1 : 

12,000 and i s  h e r e  reproduced wi th  only minor l o s s  of d e t a i l  a t  t h e  s c a l e  of 1 : 52,000 

(1 cm on map = 5 20 m i n  f i e l d )  . 
The vege t a t i on  map was i n i t i a l l y  presented a s  an  appendix t o  t h e  "Atlas  f o r  Bio- 

ecology S tud ie s  i n  Hawaii Volcanoes Nat iona l  ParkW(Doty and Mueller-Dombois 1966). 

A s  an  appendix, t h e  map was a v a i l a b l e  i n  only two s e t s  of t r a n s p a r e n t  over lays  on 53 

l a r g e  (70 cm by 70 cm) a e r i a l  photographs taken  i n  1954. The A t l a s  f o r  Bioecology 

S t u d i e s  i t s e l f  was f i r s t  p r in t ed  i n  50 mimeographed copies  under a  Nat iona l  Park Se rv i ce  

Cont rac t  (No. 14- 10-04343-1504) a s  Hawaii Botan ica l  Science Paper No. 2. T h e r e a f t e r ,  

because of continued and inc reas ing  demand, it was r e p r i n t e d  i n  1970 wi th  300 cop ie s  

( i n  e s s e n t i a l l y  unmodified form) a s  Misce l l .  Pub l i ca t i on  89 of t h e  Hawaii A g r i c u l t u r a l  

Experiment S t a t i o n ,  Col lege of T rop ica l  Agr i cu l tu re .  However, t h e  v e g e t a t i o n  map it- 

s e l f  was no t  y e t  reproduced because t h e  53 map s h e e t s  were too  clumsy and c o s t l y  f o r  

d i r e c t  reproduct ion  a t  t h a t  s i z e .  Of t h e  two o r i g i n a l  s e t s ,  one i s  kept  a t  Hawaii 

Volcanoes Nat iona l  Park Headquarters ,  t h e  o the r  i n  t h e  Botany Department, Un ive r s i t y  

of Hawaii, Hanolulu. 

Both, t h e  A t l a s  and v e g e t a t i o n  map have served a s  b a s e l i n e  documents f o r  a  number 

of park manageoent d e c i s i o n s  and res2arch  p r o j e c t s  inc lud ing  t h e  ISLAND ECOSYSTEMS IRP 

of t h e  U.S. I n t e r n a t i o n a l  B io log ica l  Program. On a  management l e v e l ,  t h e  map i n  p a r t i -  

c u l a r  has found use i n  l o c a t i n g  a  number of experimental  exc losu re s  a g a i n s t  g o a t s  and 

p igs  i n  s p e c i f i c  vege t a t i on  types  (Mueller-Dombois and Spa tz  1972). The map proved 

extremely u s e f u l  i n  t he  Endangered Bird Spec ies  P r o j e c t  of t h e  Bureau of Spor t  F i s h e r i e s  

and W i l d l i f e  (Winston Banko, pe r sona l  communication), it served f o r  goa t  management 

cons ide ra t i ons  i n  t he  Park (Baker and Reeser 1972),  and f o r  g e n e r a l i z i n g  t h e  e x i s t i n g  

v e g e t a t i o n  system i n  the  Park f o r  an  environmental management proposa l  (NPS D r a f t  Env. 

Statement  1973:20). On a  r e sea rch  l e v e l ,  t h e  map has  served f o r  o r i e n t a t i o n  i n  



CANADA 

STATES 

HAWAII VOLCANOES 
NATIONAL PARK 

SCALE (km) 

FIG. 1. L o c a t i o n  o f  Hawaii Volcanoes N a t i o n a l  Park  i n  r e f e r e n c e  
t o  t h e  S t a t e  of Hawaii and t h e  P a c i f i c  Bas in .  



f l o r i s t i c  and s o i l  sampling throughout t he  Park (Newel1 1968, Rajput  1968), f o r  e s t ab -  

l ishment  of v e g e t a t i o n  p r i o r  t o  a  major vo lcan ic  e r u p t i o n  (Smathers 1972, and Smathers 

and Mueller-Dombois 1972) and f o r  l o c a t i n g  t h e  major IBP s tudy  si tes i n  t he  Park and 

f o r  s i t e  coo rd ina t ion  of our  IRP (Mueller-Dombois: 1970:5 and 59,  Mueller-Dombois 

1972:22 f f  .). So f a r ,  162 r e l e v i s  were loca ted  f o r  s e v e r a l  vege t a t i on  s t u d i e s  on t h e  

b a s i s  of t h e  mapped vege t a t i on  u n i t s ,  and t h e  map cont inues  t o  be u s e f u l  a s  a  major 

r e sea rch  t o o l  i n  s p i t e  of i t s  being based on an  e a r l i e r  s e t  of a e r i a l  photographs 

taken  i n  1954. S ince  t h a t  time t h e  Park a r e a  has  been rephotographed i n  1965 and i t  

would be  d e s i r a b l e  t o  r e a d j u s t  t h i s  map t o  t h e  more r e c e n t  a i r  photo coverage. Major 

changes have occurred,  f o r  example, on map s h e e t s  20 and 21, where s i n c e  1968 i n t e n s i v e  

and almost un in t e r rup t ed  vo l can i c  a c t i v i t y  has  very much a l t e r e d  t h e  landscape. The 

p re sen t  map can be considered a  vege t a t i on  image "frozen" i n  t ime,  which may form t h e  

b a s i s  f o r  f u t u r e  success ion  s t u d i e s .  The primary purpose of t h i s  map--as s a i d  above-- 

is t o  s e r v e  a s  a  r e sea rch  and management t o o l .  It is intended a s  a  f i e l d  worker ' s  

note-pad f o r  e n t e r i n g  any r e l e v a n t  in format ion ,  such a s  boundary adjustments ,  sampling 

l o c a t i o n s ,  exper imenta l  p l o t s ,  c o l l e c t i n g  s i t e s ,  more d e t a i l e d  f l o r i s t i c  a s s o c i a t i o n  

boundaries ,  b i r d  s i g h t i n g s ,  o r  whatever t h e  u s e r ' s  i n t e r e s t  may be ,  It i s  hoped t h a t  

t h e  map w i l l  be updated on the  b a s i s  of more r e c e n t  a i r  photo in format ion  a t  some 

f u t u r e  time. 

MAP PREPARATION 

I n  pre l iminary  form t h e  d i f f e r e n t  types  of vege t a t i on  were f i r s t  o u t l i n e d  by 

F. R. Fosberg u t i l i z i n g ,  indoors ,  t he  f i e l d  knowledge he had accumulated through h i s  

yea r s  of experience wi th  t he  pa rk ' s  vege t a t i on .  The pre l iminary  v e g e t a t i o n  u n i t s  s o  

mapped were s tud i ed  and checked out  i n  t h e  f i e l d  by D. Mueller-Dombois and modified 

a s  necessary  i n  1965. From the  53 f i n i s h e d  maps a  r e v i s e d ,  p a r t i a l l y  new, c l a s s i f i c a -  

t i o n  of t h e  v e g e t a t i o n  u n i t s  was developed (Mueller-Dombois 1966:391 f f . ) .  



F i e l d  mapping involved c o r r e l a t i n g  ground condi t ions  wi th  t h e  p a t t e r n s  found on 

the  photographs. This  was done by explor ing  a l l  unknown photographic p a t t e r n s  i n  t he  

f i e l d  and by running t r a n s e c t s  through those a r e a s  t h a t  showed a maximum of v a r i a t i o n  

i n  p a t t e r n  on t h e  photographs. The vege ta t ion  types were defined by s t r u c t u r a l  and 

f l o r i s t i c  c r i t e r i a  and i n  some in s t ances  i n  r e l a t i o n  t o  topographic and s u b s t r a t e  

f e a t u r e s .  Ex t r apo la t ion  was kept  t o  a  minimum i n  t h e  more a c c e s s i b l e  a r e a s ,  where a l l  

major v a r i a t i o n s  were inves t iga t ed .  I n  t he  l e s s  a c c e s s i b l e  a r e a s ,  which involved about 

20% of the  t o t a l ,  vege ta t ion  was determined by matching photographic p a t t e r n s .  In- 

d i r e c t  mapping was necessary f o r  t h e  higher  a l t i t u d e  vege ta t ion  on Mauna Loa, where 

vege ta t ion  cover i s  not dense enough t o  show on t h e  photos. Here topographic l i n e s  and 

s u b s t r a t e  types were matched t o  approximate t h e  c o r r e c t  vege ta t ion  l i m i t s .  

The a e r i a l  photographic s e t  used f o r  the  vege ta t ion  map was descr ibed i n  d e t a i l  

by Doty (1966: l l  f f . ) .  Before f i e l d  use ,  t he  d i s t o r t i o n  on each photograph was e l imi-  

nated by e s t a b l i s h i n g  a  r e l a t i v e l y  und i s to r t ed  polygon over  t h e  cen te r .  Vegeta t ion  

boundaries were drawn only w i t h i n  the  und i s to r t ed  polygons. I n  a d d i t i o n  a  second 

p l a s t i c  over lay  shee t  was prepared before  f i e l d  mapping, which showed the  topography 

on each a i r  photo by 100 f o o t  contour  l i n e s .  

A f t e r  completion of t h e  vege ta t ion  map on the  1 : 12,000 a i r  photos,  M r .  Tomotsu 

Nakata c a r e f u l l y  t r a n s f e r r e d  a l l  boundaries onto  new p l a s t i c  over lays  on the  1 : 24,000 

Topographic Map shee t  s e r i e s  of t h e  Park. These served a s  t h e  o r i g i n a l s  f o r  t h e  repro-  

duc t ion  of t h i s  map a t  t he  reduced s c a l e  of 1 : 52,000. 

MAP COVERAGE AND THE INDEX MAP 

The vege ta t ion  map c o n s i s t s  of 25 t r anspa ren t  s h e e t s  t h a t  a r e  each a t tached  a s  

over lays  t o  t h e  s tandard 1 : 24,000 topographic map s h e e t s  of t h e  a r ea .  These topogra- 

phic  map s h e e t s  were c u t  i n  h a l f  ( i . e . ,  i n t o  a  nor th  and south ha l f  each) f o r  convenience 







of reproduct ion.  Moreover, t he  topographic ha l f  s h e e t s  were reduced i n  s c a l e  by one 

h a l f  so  t h a t  a l l  information i s  he re  represented a t  the  more genera l ized  s c a l e  of 

1 : 52,000 ( i . e . ,  1 cm on the  map r ep resen t s  520 m i n  t he  f i e l d ) .  

The ind iv idua l  map shee t s  a r e  preceded by an index map, which shows the  exac t  

coverage of t h e  25 map s h e e t s  i n  r e l a t i o n  t o  t h e  53 a e r i a l  photographs t h a t  were used 

f o r  t h e  o r i g i n a l  mapping. The index map a l s o  shows t h e  o u t l i n e  of Hawaii Volcanoes 

National  Park by a  dashed l i n e .  Note t h a t  t he  Park inc ludes  a  s epa ra t e  a r e a ,  t h e  

upper Olaa Fores t  Reserve, north of t he  Kilauea I k i  c r a t e r .  It can be seen on t h e  

index map t h a t  the  map s h e e t s  and a e r i a l  photographs extend beyond the  borders  of the 

National  Park. This  means t h a t  t h e  vege ta t ion  map covers  t he  e n t i r e  Park and a  c e r t a i n  

a r ea  ou t s ide .  The l a r g e s t  outs ide-Park coverage extends i n t o  the  r a i n  f o r e s t  nor th  

of t he  Kilauea Caldera ( s i g n i f i e d  by Halemaumau Cra t e r  and Kilauea I k i  on t h e  index 

map). 

However, i t  should be c l e a r  a l s o  t h a t  t he  marginal map shee t s  con ta in  vege ta t ion  

information only where they cover t h e  o u t l i n e  of t he  o r i g i n a l  a e r i a l  photographs. For 

t h i s  reason,  map s h e e t s  10 and 17 con ta in  no vege ta t ion  information.  They were added 

t o  t h e  s e t  f o r  providing base map o r i e n t a t i o n  r e l a t i v e  t o  access  i n  t he  r a i n  f o r e s t  

t e r r a i n .  

A f u r t h e r  p e c u l i a r i t y  may be worth expla in ing .  Many of t h e  vege ta t ion  boundaries 

a r e  open-ended on t h e  map shee t s  marginal t o  t h e  National  Park. The reason f o r  t h i s  

is t h a t  the  underlying a i r  photo coverage stopped a t  those open-ended l i n e s .  These 

boundary l i n e s  can only be completed on the  e x i s t i n g  map shee t s  wi th  a  wider a i r  photo 

coverage than was a v a i l a b l e  f o r  prepar ing  t h e  Park map. 
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OUTLINE OF MAP SHEETS 

(as  numbered on Index Map p. 5) 

Map sheet  Page 

1 Mauna Loa summit with o f f i c i a l  Weather S t a t i o n  a t  11,125 f t  e l eva t ion  

(3,391m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

2  Mauna Loa summit, c e n t r a l  p a r t  with summit ca ldera ,  Mokuaweoweo . . . . . 10 

3  Mauna Loa summit including i t s  southern p i t  c r a t e r ,  Lua Hou . . . . . . . 11 

4 Mauna Loa e a s t  f l ank  with Puu Ulaula (Red H i l l  R e s t  House) 

a n d s u m m i t t r a i l .  . . . . . . . . . . . . . . . . . . . . .  . . . . . .  12 

5  Mauna Loa e a s t  f lank,  south of Puu Ulaula including upper end of 

MaunaLoaStr ipRoad . . . . . . . . . . . . . . . . . . . . .  . .  . . . 1 3  

6  Mauna Loa e a s t  f l ank ,  south and west outs ide  Park boundary including 

por t ion  of 1880 Mauna Loa lava flow i n  NE corner . . . . . . . . . . . . 14 

7  Kapapala Ranch Property including small p a r t  of western Park (with 

Footprint  a rea)  along highway t o  Kona . . . . . . . . . . . . . . . . . . 15  

8  Kapapala Ranch with Wood Valley Homesteads and western Park a r e a  

along The Great Crack, SW Kau Desert . . . . . . . . . . . . . . . . . . 16 

9  Extreme SW area  of Park with southern sea coas t  . . . . . . . . . . . . . 17 

10 Upper Waiakea Forest  Reserve with 1942 lava flow i n  r a i n  f o r e s t  

t e r r a i n  outs ide  the  Park (not mapped) . . . . . . . . . . . . . . . . . . 18 

11 Kilauea Forest  Reserve with IBP study s i te  (80 ha) i n  montane 

r a i n  f o r e s t  (area  mapped only northward up t o  Kulani Prison Camp) . . . . 19 

12 Keauhou Ranch property and Kipuka's Puaulu and K i  i n s i d e  

N a t i o n a l p a r k  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

1 3  Kilauea Crater  with Volcano House, Park Headquarters and upper 

Kau D e s e r t .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 

14 Kau Desert with Mauna I k i  and Kipuka Nene a t  SE s i d e  of Desert . . . . . 22 

15 Hi l ina  P a l i  with Puu Kaone and Kukalauula P a l i  ( i n  SW sec t ion)  . . . . . 23 

16 Sea coas t  with Nali ikakani  Point ,  south of Kukalauula P a l i  . . . . . . . 24 

17 Waiakea Fores t  Reserve with Stainback Highway and Olaa Flume Road 

(outs ide  a i r  photo coverage, not  mapped) . . . . . . . . . . . . . . 2 5  



Map s h e e t  Page 

18  Olaa Fores t  Reserve (nor thern  p a r t )  wi th  Puu Makaala and s e c t i o n  

of Hilo-Volcano Highway (marginal a r e a ,  b u t  most of i t  mapped) . . . . . .  26 

19 Olaa Fores t  Reserve (southern p a r t )  a t  Hilo-Volcano Highway and 

Wright Road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 

20 Volcano wi th  Kilauea I k i  and Napau Cra t e r ,  a major r a i n  f o r e s t  

a r e a  i n  t h e  n o r t h  end of t h e  Park . . . . . . . . . . . . . . . . . . . .  28 

2 1 Chain-of-Craters Road from Pauahi Cra t e r  t o  Naulu Fores t  w i th  

. . . . . . . . . . . . . . . . . . . . . . . . .  s e c t i o n  of Ainahu Ranch 29 

22 Holei  P a l i  w i th  c o a s t a l  lowland a r e a  from Keauhu Landing 

t o  Kaena Po in t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 

23 Northeast  border  a r e a  of Park wi th  1965 and 1963 Lava Flows from 

Napau Cra t e r  a r e a  along NE r i f t  zone ( a rea  p a r t l y  mapped) . . . . . . . .  31 

2 4 Eas t  end of Park wi th  Kalapana T r a i l  from above Holei P a l i  

t o  Queen's Bath . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 

2 5 Southeast  Park ex t remi ty  w i t h  Chain-of-Craters Road along c o a s t  

t o  Kalapana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 



































































































THE MAP SYMBOLS 

The symbols used (TABLE 1) on t h e  vege t a t i on  maps prepared a s  over lays  of t h e  

a e r i a l  photographs a r e  der ived  from t h e  names of genera o r  o t h e r  predominant s u r f a c e  

cover .  They a r e  u sua l ly  i n  two p a r t s ,  a  f r o n t  symbol of l e t t e r s  i n d i c a t i n g  t h e  more 

obvious s tand  o r  su r f ace  f e a t u r e s  and an a t t r i b u t e  symbol added i n  paren theses  a f t e r  

t h e  f r o n t  symbol. The a t t r i b u t e  symbol denotes  a  f i n e r  v a r i a t i o n .  Mare s y s t e m a t i c a l l y ,  

a  f r o n t  symbol i n d i c a t e s  a major cover  type,  an  a t t r i b u t e  symbol, a  v a r i a t i o n  w i t h i n  

t h e  cover  type,  commonly recognized by a  change i n  t h e  subdominant spec i e s .  For example, 

oM(C) s t ands  f o r  open Metrosideros  f o r e s t  wi th  Cibotium, and oM(G) s t ands  f o r  open 

Metrosideros  . f o r e s t  wi th  Gle ichenia ,  t he  f a l s e  s taghorn  f e rn .  There a r e  28 f r o n t  

symbols and 28 a t t r i b u t e  symbols. Symbols denot ing spec i e s  a r e  c a p i t a l i z e d  abbrev ia -  

t i o n s  of t he  gene r i c  names. Symbols denot ing o t h e r  v e g e t a t i o n a l  o r  su r f ace  f e a t u r e s  

a r e  a l s o  s i m i l a r  s imple abb rev i a t i ons ,  but  i n  lower case.  Examples of lower ca se  

symbols a r e ,  ns na t ive  shrubs ,  it int roduced t r e e s ,  o r  g rockland ( i . e . ,  l ava  flows 

wi th  l i t t l e  o r  no vege t a t i on ) .  

There a r e  s i t u a t i o n s  w i th  no obvious dominance of t h e  above named f l o r i s t i c  s t r u c -  

t u r a l  o r  su r f ace  c r i t e r i a  a t  t h e  map s c a l e  used. Such s i t u a t i o n s  a r e  denoted by hyphen- 

i ng  of f r o n t  symbols. For example, mx-ns r e p r e s e n t s  mixed g r a s s  cover  wi th  n a t i v e  

shrub communities, o r  cM-An impl ies  c losed Metrosideros  groves i n t e r spe r sed  w i t h  

Andropopon g ra s s l and .  Hyphens between a t t r i b u t e  symbols (appearing i n  paren theses)  a r e  

i n s e r t e d  merely f o r  b e t t e r  r e a d a b i l i t y .  

Vegeta t ion  boundaries a r e  not  always c l e a r l y  i nd i ca t ed  i n  t h e  f i e l d  o r  on a e r i a l  

photographs. The drawing of vege t a t i on  boundaries  a c r o s s  a  l a r g e r  t e r r a i n  r e q u i r e s  

cons t an t  dec i s ions .  I n  a  few in s t ances ,  a  boundary d e c i s i o n  could no t  be made because 

t h e  s p a t i a l  vege t a t i on  changes were only very  gradua l  o r  cont inuous.  Such cont inua  were 

recognized by ove rp r in t i ng  of t h e  symbol combination i n  t h e  p l a c e  t h a t  seemed t o  most 



TABLE 1. Symbols used i n  t h e  vege ta t ion  map f o r  Hawaii Volcanoes National  Park. 
The symbols a r e  l a r g e l y  abb rev ia t ions  of t h e  gener ic  names of spec i e s .  For  example, 
a  f r o n t  symbol "OM," i n d i c a t i n g  open Metrosideros f o r e s t  might be combined wi th  an 
a t t r i b u t e  symbol, such a s  "(Sa)" i n d i c a t i n g  a  s c a t t e r i n g  of Sapindus occurred with t h e  
Metrosideros.  Often more than  one f r o n t  o r  a t t r i b u t e  symbol i s  combined. I n  use and 
i n  t h e  fol lowing a l p h a b e t i c l i s t  t h e  a t t r i b u t e  symbols a r e  enclosed i n  parentheses .  
These symbols were recorded on t h e  t r anspa ren t  over lays  made t o  correspond t o  t h e  
a e r i a l  photographs. 

(Ac) - Sca t t e r ed  Acacia koa 

AcSaM- Mixed Acacia &-Sapindus-Metrosideros f o r e s t  

(ad)- Admixed t r e e s  i n  lower s t o r y  (Myrsine l e s s e r t i a n a ,  Myoporum, Coprosma 

rhynchocarpa, Cheirodendron, Pelea,  e t c . )  and arborescent  shrubs 

(P ip turus ,  e t c . )  

A l- Fores t  dominated by A l e u r i t e s  moluccana 

(All- Sca t t e r ed  A l e u r i t e s  

An- Andropogon grass land  ( inc ludes  A .  v i r g i n i c u s  and A. glomeratus)  

(An) - Andropoaon 

ash- Ash depos i t s  with l i t t l e  o r  no vege ta t ion  

(ash)-  Much ba r r en  ash  

C- Cibotium t r e e  f e r n  f o r e s t  

( 0 -  Cibotium 

Ch- Dense Chrysopogon-Cynodon grass land  on loes s - l i ke ,  yellow ash  (Puu 

Kaone, map shee t  15) .  

c  l f -  Closed mixed lowland f o r e s t ,  mostly fragmented by u rban iza t ion  and 

s t rong ly  modified and v a r i a b l e  from t r e e  p l an t ing  (Mangifera, Samanea, 

A l e u r i t e s ,  Cocos, Pandanus, Psidium guaiava, Thespesia ,  Schinus, e t c . )  

c  ls- 

cM- 

E - 
(El- 

Closed lowland scrub ,  mostly low-growing 

Closed Metrosideros f o r e s t  

E r a g r o s t i s  t e n e l l a  grassland 

Abundant annuals ,  E r a g r o s t i s  t e n e l l a  and Bu lbos ty l i s  c a p i l l a r i s  



W L E  1. (cont inued)  

it- 

( i t )  - 
(L) - 
(1s) -  

l s i -  

(MI - 
MAC - 
MA1- 

Abundant epiphytes  o r  l i a n a s  ( A s t e l i a L  F r e v c i n e t i a ,  Cheirodendron, 

mosses and l i ve rwor t s ) .  Symbol appears  i n  exponent ia l  p o s i t i o n ,  i . e . ,  

M~ = Metrosideros wi th  epiphytes .  

Fumarole a r eas  wi th  dwarf shrubs,  Andropogon v i r g i n i c u s ,  Nephrolepis,  

Gleichenia , and ba r r en  ground 

Gleichenia 

He te ropo~on  contor tus  grass land  - 
Heteropogon con to r tu s  

Introduced shrubs (Psidium guaiava, Stachvtarpheta  iamaicensis ,  Lantana, 

Cass ia  spp., Solanum spp., e t c . )  

Stand composed of introduced t r e e s  

Introduced t r e e s  (Eucalyptus,  Jacaranda,  e t c . )  

Lichens (Cladonia spp., S  tereocaulon,  e t c  .) 

Sprawling o r  s h o r t  lowland sc rub  (Waltheria,  Osteomeles, Cassia  lesche-  

nau l t i ana ,  Ind igofera ,  Cass ia ,  e t c . )  

Mixed lowland scrub  composed l a r g e l y  of introduced spec i e s  

Sca t t e r ed ,  old Metrosideros 

Mixed Metrosideros-Acacia & f o r e s t  

Mixed Metrosideros-Aleuri tes  f o r e s t  ( t h e  l a t t e r  s c a t t e r e d )  wi th  o t h e r  

mesophytic f o r e s t  t r e e  spec ies  (Myrsine l e s s e r t i a n a ,  Santalum, e t c . )  

Mixed Metrosideros-Diospyros f o r e s t ,  almost always open, wi th  o t h e r  

dryland f o r e s t  spec i e s  (Antidesma, Canthium, e t c . )  

Abundant Melinis  patches 

Mixed grass land  (mxg = grazed) 

Mixed g r a s s  (above 4000 f e e t  e l e v a t i o n )  



TABLE 1. (cont inued)  

( n s > -  

0- 

o l f -  

o l s -  

oM- 

P- 

(poik)  - 

r - 
(R) - 
( r ) -  

@a)- 

s cM- 

(scM) - 
(So) - 
spr -  

( sp r ) -  

0 ) -  

x- 

Nephrolepis patch communities on a ' a  lava 

Native shrubs ( inc ludes  S typhe l i a ,  Vaccinium, Dodonaea, Dubautia, Copros- 

ma ernodeoides,  Metrosideros,  Myoporum, Wikstroemia, Sophora, e t c . )  - 
Native shrub (S typhe l i a ,  Dodonaea, e t c  .) 

Open (only used i n  combinations) 

Open mixed lowland f o r e s t ,  mostly fragmented by u rban iza t ion  and s t rong ly  

modified and v a r i a b l e  from t r e e  p l an t ing  (Mangifera, Samanea, A l e u r i t e s ,  

Cocos, Pandanus, Psidium guajava, Thespesia,  Schinus, e t c . )  

Open lowland scrub,  mostly low-growing 

Open Metrosideros f o r e s t  

Prosopis  f o r e s t  

Poikilophydrous (i.e., xerophyt ic )  p l a n t s  (Kau Deser t ;  map 

s h e e t s  13-15) 

Lava flows wi th  l i t t l e  o r  no vege ta t ion  ( r  f o r  rockland)  

Sca t t e r ed  Rhacomitrium moss 

Much bar ren  lava 

Sca t t e r ed  Sapindus 

Metrosideros scrub 

Metrosideros scrub,  s c a t t e r e d  

Sca t t e r ed  Sophora 

Sa l t - sp ray  and o the r  shore communities 

Sa l t - sp ray  and o t h e r  shore communities 

Tricholaena rosea  g r a s s  patches 

Cleared,  c u l t i v a t e d  o r  s t rong ly  modified a reas  t h a t  have not been l e f t  

f o r  long enough t o  e s t a b l i s h  . recognizable  vege ta t ion  types 

Much modified by man 



adequate ly  c h a r a c t e r i z e  t h e  v a r i a t i o n .  This  r e s u l t e d  i n  t h e  oddi ty  i n  a  few cases  

t h a t  a  vege ta t ion  segment (designated by a  boundary) may show more than  one d i f f e r e n t  

symbol. For example, a  spa r se ly  vegeta ted  lava flow on Mauna Loa (near  11,000 f t  e l e -  

v a t i o n )  may grade from L (meaning rockland with almost no p l an t  l i f e )  t o  r-r(R) (mean- 

ing  rockland wi th  very spa r se ly  s c a t t e r e d  moss co lon ie s  of Rhacomitrium lanuninosum) 

w i t h i n  t h e  same map segment. Wherever d i f f e r e n t  symbols occur w i t h i n  t h e  same boundary, 

t h e  symbols denote only minor s p a t i a l  v a r i a t i o n s  o r  vege ta t ion  changes. 

SUMMARY OF MAJOR VEGETATION TYPES 

The mapped vege ta t ion  u n i t s  may be c a l l e d  "dominance-types1' (sensu Whit taker  1962) 

s i n c e  they were i d e n t i f i e d  by t h e  more obvious s t r u c t u r a l  and f l o r i s t i c  c r i t e r i a .  

The map u n i t s  were f u r t h e r  i n t e r p r e t e d  by f i v e  topographic vege ta t ion  p r o f i l e s  ( f o r  a  

f u l l  d e s c r i p t i o n  s e e  Mueller-Dombois 1966:396-441; f o r  a  b r i e f  overview of t h e  p r o f i l e s  

s ee  Mueller-Dombois 1972 :22 f f . )  . 
For t h e  purpose of t h i s  r e p o r t  i t  seems adequate t o  provide a  summary of t h e  quan- 

t i t a t i v e l y  and q u a l i t a t i v e l y  more important cover types i n  the  Park. These a r e  he re  

r e f e r r e d  t o  a s  major vege ta t ion  types.  The map s h e e t s  show many a d d i t i o n a l  u n i t s ,  

which may be i n t e r p r e t e d  a s  v a r i a t i o n s  of the  major vege ta t ion  types.  The symbol com- 

b ina t ions  i n d i c a t e  t h e i r  s i m i l a r i t y  t o  the major cover types.  The approximate he ight  

l i m i t  used t o  s epa ra t e  "scrub" from " fo re s t "  was 5  m. The d i s t i n c t i o n  between "open" 

and "closed" f o r e s t  was made a t  approximately 60% crown cover.  

I n  t he  fol lowing t a b u l a t i o n  31  major vege ta t ion  types a r e  summarized under s i x  

environmental s e c t i o n s  wi th  d i f f e r i n g  macroclimates. The vege ta t ion  types  a r e  f u r t h e r  

indexed by map symbol and map shee t  number. 

I. ALPINE ENVIRONMENT: Dry, coo l  c l ima te  (500-750 mm r a i n f a l l / y r ;  6O-9.5O~ mean a i r  

temperature) wi th  d a i l y  n i g h t - f r o s t  a t  su r f ace .  Vegetat ion types on upper e a s t  



s lope  of Mauna Loa above 8,500 f e e t  (2590 m) e l eva t ion .  

Vegetat ion type Map symbol Map shee t  

1. Rhacomitrium moss d e s e r t  ( i . e . ,  old lava flows r (R) 1-5 

[ rockland  ] with  s c a t t e r e d  moss co lon ie s )  

2. Vaccinium--Styphelia lowscrub d e s e r t  ( i . e . ,  old r ( n s )  2-5 

lava flows with s c a t t e r e d  low-growing na t ive  

shrubs)  

11. SUBALPINE ENVIRONMENT: Summer-dry c l imate  (f 1000 mm r a i n f a l l / y r  ; 9.5'- 1 2 ' ~  

mean a i r  temperature) wi th  f requent  c louds near ground. Vegetat ion types on e a s t  

s lope  of Mauna Loa between 8,500 - 6,700 f e e t  (2590 - 2042 m) e l eva t ion .  

3. Open t o  closed globose scrub.  Often seve ra l  ns 3- 6 

shrub spec i e s  (Vaccinium, S typhe l i a ,  Dodonaea) 

aggregated i n t o  clumps 

4. Globose scrub wi th  s c a t t e r e d  Metrosideros t r e e s  ns (M) 3-5 

( i . e . ,  t r e e l i n e  ecosystem) 

5. Open Metrosideros s c rub - fo re s t  w i th  s c a t t e r e d  oM(So-ns) 4-5 

Sophora t r e e s  

111. MONTANE SEASONAL ENVIRONMENT: Summer-dry c l ima te  (1100 - 1600 mm r a i n f a l l l y r ;  

12O-17O~ mean a i r  temperature) wi th  f requent  c louds near ground. Vegeta t ion  

types from end of Mauna Loa S t r i p  Road t o  Halemaumau a rea  from 6,700 -3,800 f t  

e l eva t ion .  

6. Mixed grassland wi th  na t ive  shrubs (dominated mx- ns (AcSOM) 4-5, 12-13 

by Styphel ia  tameiameiae) and s c a t t e r e d  o r  

grouped t r e e s  of Acacia &, Sophora c h r ~ s o p h y l l a  

and Metrosideros c o l l i n a ( i . e .  m ~ u n t a i n  parkland 

ecosystem) 



Vepetation type 

7. Savanna of mixed tall-grass with scattered 
trees 

Acacia, Sapindus and Metrosiders/(no Styphelia 

shrub communities) 

8. Mixed Acacia-Sapindus-Metrosideros forest with 

lower-story trees and arborescent shrubs 

(Kipuka Ki and Puaulu forests) 

9. Open Metrosideros-lichen forest with native low 

shrubs (i.e., mostly low-stature Metrosideros 

forest on pahoehoe lava with ash) 

10. Metrosideros scrub-forest with native shrubs 

(i. e., lichens not dominant ; of ten on a 'a lava 

in this climate) 

Map symbol Map sheet 

mx-AcSaM 12 

IV. MONTANE RAIN FOREST ENVIRONMENT: Humid climate without pronounced dry seasons 

(1800-3000 mm and more rainfall/yr; 12-20°C mean air temperature). Vegetation 

types from Kilauea and Olaa Forest Reserves to Napau Crater area, from 5,500 to 

1,500 ft (1676 - 457 m) elevation. 
11. Mixed Acacia &-Metrosideros forest with arbores- AcM(ad-C) 11- 12 

cent shrubs and Cibotium tree ferns 

12. Closed Metrosideros-Cibotium forest cM(C) 12-13,19-21, 

23-24 

13. Open Metrosideros-Gleichenia forest oM(G) 20-2 1 

14. Open Metrosideros-Cibotium-Gleichenia forest oM(C-G) 20-2 1 

15. Open Metrosideros-Cibotium forest oM(C) 13, 19-20,23 

16. Cibotium tree fern forest with scattered old c (Me) 11-12, 18 

Metrosideros trees that are covered with epiphytes 



Vegeta t ion  type  Map symbol Map s h e e t  

17. Disturbed Metrosideros scrub-f o r e s t  wi th  Gleichenia scM(G-An) 19-21, 23 

f e r n  and Androponon g r a s s  patches 

18. Open Metrosideros-Gleichenia-Andropogon f o r e s t  oM(A1-G-An) 23-24 

wi th  s c a t t e r e d  A l e u r i t e s  moluccana t r e e s .  Occurs 

i n  submontane humid t o  summer-dry t r a n s i t i o n  c l ima te  

i n  e a s t e r n  p a r t  of Park (from 1500-2000 f e e t  e l eva t ion ;  

457-610 m) 

V . SUBMONTANE SEASONAL ENVIRONMENT : 

A .  Summer-dry c l ima te  of lower a l t i t u d e s  (from 1000-3000 f e e t  e l e v a t i o n ;  305-914 m) 

on the  south  s lope  of Kilauea. Annual r a i n f a l l  from 1400 t o  2200 mm. 

19. Open Metrosideros-Andropogon f o r e s t  w i th  na t ive  oM(ns-An) 13-14, 20-21, 

shrubs 24 

20. Andropoaon savannah An(ns-M) and 14-15, 21-22 

An(ns- i )  

21. Nat ive scrub wi th  introduced shrubs ,  Andropogon ns (i-An-M) 21-22, 24 

g r a s s  and s c a t t e r e d  old Metrosideros t r e e s  

22. Open Metrosideros-Diospyros f o r e s t  w i t h  n a t i v e  MD(ns-i-An-r) 21-22, 24-25 

and introduced shrubs Andropogon g r a s s  and rock- 

outcrop  

23. Very open Metros ideros-Dios~vros  f o r e s t ,  mostly MD ( r )  15 

on bar ren  a ' a  lava 

B.  Summer-drought c l ima te  wi th  s t rong  winds i n  wes t - cen t r a l  p a r t  of Park; Kau 

Desert  (from 1500 - 3700 f e e t  e l e v a t i o n ;  457 - 1128 m). Annual r a i n f a l l  from 

800- 1400 mm. 



Vegeta t ion  type  Map symbol Map s h e e t  

24. Extremely s p a r s e  xerophytic vege t a t i on  r -ash(poik)  13- 15 

( i nc lud ing  poiki lohydrous f e r n s )  on lava  rock- 

ou tc rop  and s h i f t i n g  ash dunes 

V I .  COASTAL LOWLAND: Warm-tropical c l ima te ,  mean a i r  temperature  2 3 O ~ ,  from s u m e r -  

drought (west) t o  subhumid ( e a s t ) .  Mean annual  wes t -eas t  r a i n f a l l  g r a d i e n t  from 

approximately 700 t o  1700 mm. 

25. E r a g r o s t i s  t e n e l l a  grassland* 

26. Heteropogon con to r tu s  grass land  

E( r )  and 9 ,  15-16, 22 

r(E)  

H,  H(r) and 9, 22, 24-25 

r (HI 

27. Heteroponon grass land  wi th  low shrubs ,  mostly H(1s- i )  

introduced ( Ind igo fe ra ,  Wal ther ia  , Cass ia  

l e schenau l t i ana )  

28. Widely s c a t t e r e d  old Metrosideros  t r e e s  on r (MI 15-16, 22 

nea r ly  ba r r en  lava ,  mostly on a ' a  

29. Mixed lowland scrub  (with n a t i v e  s p e c i e s :  1 1 15, 22, 24 

Canthium odoratum, Wikstroemia p h i l l y r a e -  

f o l i a  and Diospyros f e r r e a  and introduced shrubs:  

Schinus t e r e b i n t h i f o l i u s ,  Eugenia cumini, 

Psidium guaiava,  Pluchea odora ta )  

30. Open mixed lowland f o r e s t  (Mangifera i n d i c a ,  o l f ( i )  

Samanea saman, A l e u r i t e s  moluccana, Cocos 

n u c i f e r a ,  Pandanus, Thespesia)  

* Thi s  s p a r s e l y  covered annual  g rass land  has  changed i n  r e c e n t  yea r s  i n  many p l aces  
t o  a  pe renn ia l  Tr icholaena  rosea  (symbol T s e e  map s h e e t  9)  g r a s s l and ,  and t h e  cover 
i s  cons t an t ly  changing due t o  stepped up goa t  c o n t r o l  measures. 



Vegeta t ion  type 

31. S a l t  spray  and o t h e r  s G n d  communities 

Map symbol Map s h e e t  

r ( s p r )  and 15-16, 22,  

sPr  24-25 
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