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INTRODUCTION 

This  i s  t h e  f i n a l  r e p o r t  of work accomplished by t h e  Un ive r s i t y  

of Hawaii Cooperative Nat iona l  Park Resources S tud ie s  Unit  dur ing  t h e  

02-year, J u l y  1, 1974 through June 30, 1975. 

5-year Program Plan Submitted 

A 5-year UH/CPSU program plan  has  been submit ted t o  t h e  Western 

Regional Of f i ce  f o r  review. This  p l a n  s e t s  f o r t h  t h e  k inds  of research  

a c t i v i t i e s  t h e  Unit  f e e l s  should be  pursued t o  provide  park  management 

personnel  a b a s i s  upon which t o  make r a t i o n a l  resource  management 

dec i s ions .  I t  is  t h e  r e s u l t  of ex t ens ive  d i scuss ions  between Unit 

r e sea rche r s  and t h e  Haleakala ,  Volcanoes and Ci ty  of Refuge Park 

Superintendents  a s  w e l l  a s  t h e  S t a t e  D i rec to r .  A t  p r e sen t  t h e r e  i s  

l i t t l e  adequate knowledge of t h e  n a t u r a l  resources  be ing  managed i n  

t h e  H a w a i i  Parks beyond t h e  more s p e c t a c u l a r .  

The Unit  p l ans  t o  expand t h e  depth and scope of r e sea rch  a c t i v i t i e s  

dur ing  t h e  03-year. Consensus has  been reached between t h e  Uni t  

D i r e c t o r  and t h e  S t a t e  D i r e c t o r  on which r e sea rch  program a r e a s  l i s t e d  

should be pursued ( r e f e r  t o  03-year work p lan  f o r  o u t l i n e s  of t h e s e  

p r o j e c t s ) .  De ta i l ed  research  program planning and budget ing i s  

c u r r e n t l y  underway t o  prepare  proposa ls  i n  t h e s e  a r e a s  which w i l l  b e  

submit ted t o  t h e  Western Regional Of f i ce .  

Haleakala  Nat iona l  Park Resources Bas ic  Inventory 

A resources  b a s i c  inventory  program w a s  i n i t i a t e d  t h i s  sunrmer i n  

Haleakala  Nat iona l  Park under t h e  supe rv i s ion  of D r .  C l i f f o r d  Smith, 

Assoc ia te  P ro fe s so r  of Botany; D r .  Jack Beardsley,  P ro fe s so r  of 



Entomology; and D r .  Andrew Berger,  P ro fe s so r  of Zoology. Such a  b a s i c  

inventory  i n  t h i s  r e l a t i v e l y  b i o l o g i c a l l y  unknown a rea  is  e s s e n t i a l  t o  

e s t a b l i s h  b a s e l i n e s  f o r  t h e  contemporary fauna and f l o r a .  D r s .  Smith, 

Beardsley and Berger and t h e i r  a s s o c i a t e s  have completed t h e  c o l l e c t i o n  

work i n  t h e  Park and a r e  now i d e n t i f y i n g  and ana lyz ing  t h e  specimens 

c o l l e c t e d .  It i s  t h e  i n t e n t i o n  of t h e  Unit t o  cont inue  t h i s  work u n t i l  

t h e  organisms and t h e i r  ecology can be understood and eva lua ted  f o r  

park management purposes.  

Puukohola Heiau Nat iona l  H i s t o r i c  S i t e  Research Completed 

A p l a n t  survey a t  Puukohola Heiau H i s t o r i c a l  S i t e  and a  b a s i c  

inventory  of t h e  marine b i o t a  of t h e  s i x  a c r e s  of ocean a r e a  included 

w i t h i n  t h i s  H i s t o r i c  S i t e ' s  boundaries  have been completed i n  pre l iminary  

fash ion .  The Unit  p r e s e n t l y  i n t e n d s  t o  a s s i s t  i n  cont inuing  t h e s e  and 

o t h e r  r e sea rch  p r o j e c t s  which a r e  e s s e n t i a l  f o r  management dec is ion-  

making. D r .  Leighton Taylor ,  D i r ec to r  of t h e  Honolulu Aquarium, has  

completed t h e  second phase of h i s  r e sea rch  on t h e  f i s h  popula t ions  i n  

Honaunau Bay. 

Other work 

Other work completed dur ing  t h e  02-year but  no t  repor ted  on i n  

t h e  midyear p rog res s  r e p o r t  i nc ludes  a  s tudy  of t h e  p o s s i b l e  p reda t ion  

on NENE by owls i n  Haleakala  Nat iona l  Park conducted by H. Eddie Smith. 

The t e x t s  of t h e  r e p o r t  i s  included a s  an appendix t o  t h e  r e p o r t .  S t a t u s  

r e p o r t s  of t h e  Halape Coas ta l  Marine Inventory p r e s e n t l y  underway; a  

c o l l e c t i o n  of f e r n  and f lowering p l a n t s  from Volcanoes National  Park;  

and t h e  Kalapana Extension Survey a r e  included a l s o .  D r .  Gerald Carr ,  



D r .  Hampton Carson, D r .  Gordon Macdonald and o t h e r s  l a r g e l y  from 

former IBP p r o j e c t s ,  have begun o r  continued s t u d i e s  toward ob ta in ing  

knowledge of t h e  Parks a s  w e l l  a s  R B I  information.  

F a c i l i t i e s  

A t  t h i s  s t a g e  i n  t h e  development of t h e  U n i t ' s  r e sea rch  a c t i v i t i e s ,  

i t  seems t o  be of l i t t l e  p r a c t i c a l  va lue  f o r  t h e  Unit  t o  expend funds 

t o  maintain base accommodation f a c i l i t i e s  f o r  r e sea rche r s .  The proposed 

p r o j e c t s  a r e  too  smal l ,  too  few and too  s h o r t  t o  j u s t i f y  such expense. 

Also, park management has  need of such f a c i l i t i e s  f o r  r e sea rche r s  and 

t echn ic i ans  from o t h e r  i n s t i t u t i o n s  and o r g a n i z a t i o n s ,  e.g., t h e  F i sh  

and Wi ld l i f e  Se rv i ce  and t h e  U.S.G.S. The Unit D i r e c t o r  and t h e  Park 

Superintendents  a r e  t h e r e f o r e  exp lo r ing  t h e  f e a s i b i l i t y  of t h e  Parks 

maintaining such f a c i l i t i e s  and a l l o c a t i n g  p r i o r i t y  use  of them t o  

Unit r e sea rche r s .  Any funds saved by e l i m i n a t i n g  t h e s e  d i r e c t  c o s t s  

t o  t h e  Unit could be appl ied  d i r e c t l y  t o  t h e  Park r e sea rch  p r o j e c t s .  

The work repor ted  on he re  has  been accomplished by t h e  va r ious  

people c r ed i t ed .  The c o n t r i b u t i o n  made by Unit S t a f f  members should 

not  go unrecognized, e s p e c i a l l y  t h a t  of M s .  Carole  Packard, a d m i n i s t r a t i v e  

a s s i s t a n t ,  who has  j u s t  depar ted  w i t h  h e r  husband f o r  American Samoa. 

She w i l l  be  s o r e l y  missed. The s e r v i c e s  of Messrs. H. Eddie Smith, 

s i t e  manager a t  Haleakala  Nat iona l  Park, and Ter ry  Parman, s i t e  manager 

a t  Hawaii Volcanoes National  Park have con t r ibu ted  s i g n i f i c a n t l y  t o  t h e  

development of t h e  U n i t ' s  research  work. M r .  Barry H. H i l l ,  on 

temporary loan  t o  t h e  Uni t ,  and who i n  t h e  absence of t h e  Unit D i rec to r  

con t r ibu ted  much t o  t h e  planning and o rgan iza t ion  of t h e s e  r e sea rch  

e f f o r t s  inc luding  t h e  submission of t h e  manuscript f o r  t h i s  r e p o r t  

deserves  much c r e d i t  f o r  a  job "well  done". 
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O f  course  without  t h e  he lp  and coopera t ion  of Park Super in tendents  

Harry,  Huntzinger and Shimoda and S t a t e  D i r ec to r  B a r r e l ,  none of  

t h i s  would have been p o s s i b l e .  



REPORT 

A. RESEARCH FACILITIES DEVELOPMENT AND MANAGEMENT 

1. Haleakala National Park 

Superintendent Hugo Huntzinger is currently in the process of 

reconstructing the Second World War Army Barracks near Hosmer's Grove 

Park Headquarters into a first-class base for research and as an 

accommodation facility for researchers and, possibly, other groups. 

Due for completion in late August or September, this facility will 

greatly facilitate the conduct of Unit research in the Park. 

Yet this facility is many miles of arduous hiking or travel via 

horse or mule from the interior and slopes of Haleakala Crater, where 

future research must be accomplished. 

During this summer's M I  program, a large Army surplus hospital 

tent was erected near Paliku cabin to serve as a bunking and storehouse 

facility for the field researchers. This tent proved unsatisfactory as 

high winds almost immediately destroyed it. Accommodations in the 

crater and dry space for specimen storage must therefore be found if 

the pending M I  program is to be continued. Additional horses may also 

be necessary for researcher transportation and supply. 

The necessity for having a full-time on-site Unit manager is 

currently under investigation. Superintendent Huntzinger has suggested 

that Park staff may be able to provide the support functions necessary 

for the planned research. 



2. Hawaii Volcanoes National  Park 

S i t e  manager Terry Parman has  been i n  r e s idence  i n  Hawaii Volcanoes 

National  Park s i n c e  l a s t  Spring. H i s  f a c i l i t i e s  s t a t u s  r e p o r t  fo l lows .  

a .  Living q u a r t e r s  and l abo ra to ry  f a c i l i t i e s .  

Maintenance, upgrading of l i v i n g  q u a r t e r s  and l abo ra to ry  

f a c i l i t i e s  a t  t h e  Park Research Center have cont inued.  

Minor improvements completed inc lude  t h e  p a r t i a l  pane l l i ng  

and p a i n t i n g  of t h e  i n t e r i o r  hallways w i t h i n  t h e  l i v i n g  q u a r t e r s .  

Dormitory space has  been increased  and i s  p r e s e n t l y  capable of 

accommodating approximately twenty v i s i t i n g  r e sea rch  p a r t i c i p a n t s .  

Fur ther  improvements a r e  s t i l l  pending and t h i s  work w i l l  cont inue .  

Approximately 40 t o  50 manhours per  week a r e  spent  

completing t h e  fo l lowing  t a s k s :  

( i )  10-15 hours i n  mopping, c l ean ing  and sweeping t h e  l i v i n g  

and l abo ra to ry  f a c i l i t i e s .  

( i i )  10-15 hours i n  a l l o c a t i n g  dormitory space f o r  s l eep ing ,  

c o l l e c t i n g  l i n e n s ,  c leaning ,  s t r a i g h t e n i n g  and ar ranging  

s l eep ing  f a c i l i t i e s .  

( i i i )  approximately 10-20 hours  i n  r e p a i r  of motor v e h i c l e s  and 

t r a n s p o r t i n g  people t o  and from t h e  a i r p o r t .  

( i v )  approximately 5-7 hours i n  c o l l e c t i n g  r e n t a l  f e e s ,  w r i t i n g  

r e c e i p t s  and genera l  bookkeeping involved wi th  d a i l y  

r e n t a l  of dormitory f a c i l i t i e s .  

(v) approximately 10  hours i n  monitor ing and r e p a i r i n g  t h e  

fou r  c l i m a t i c  s t a t i o n s .  



b. Monitoring of climates. 

Three of the stations are located on the Mauna Loa Trail 

at elevations of 4200 feet in Kipuka Ki and at 5400 feet and 

the other at the end of the paved portion of the Mauna Loa 

Truck Trail at 6700 feet. The fourth station is within the 

Kilauea Forest Reserve at an elevation of 5400 feet. At the 

5400-foot stations, the following instruments are located: 

(i) One, Gottingen Recording Hygrothermograph 

(ii) One, Bendix Event-Recording Rain Gauge 

(iii) One, American Standard U.S.W.B. Rain Gauge 

(iv) Eleven, "Tru-Check" Rain Gauges 

The stations located inside the Park at 4200 feet and 6700 feet 

are both equipped with the following instruments: 

(i) One, Gottingen Recording Hygrothermograph 

(ii) One, American Standard U.S.W.B. Rain Gauge 

c. Use of facilities. 

The most frequent visitors at the Hawaii Volcanoes 

National Park Research Center have been the twenty or so 

research participants of the Hawaii International Biological 

Program. On any given week from one to twelve researchers 

have been in residence. During March, the Center was visited 

by Mr. Clive Bulmer of the Royal Botanic Gardens, Kew, Surrey, 

England. Mr. Bulmer was sent to Hawaii in an effort to 

collect plant specimens for the new greenhouse and arboretum 

which Kew has recently constructed for the conservation and 

preservation of Hawaiian plants. During May, Mr. Kirk Wampler, 

an undergraduate at the University of California at Berkeley, 
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was i n  r e s idence  a t  t h e  c e n t e r .  He was h e r e  i n  connect ion 

wi th  t h e  Resources ~Nanagement I n t e r n s h i p  Program of U C B ' s  

Department of Fo res t ry .  M r .  Tom Casadeval l  and M r .  Mike Ryan 

of Pennsylvania S t a t e  Univers i ty  and t h e  Hawaii Volcanoes 

Observatory have been conducting geo log ica l  r e sea rch  w i t h i n  

t h e  Park t h i s  summer and have been i n  r e s idence  a t  t h e  Center 

s i n c e  mid-July. 

3 .  City  of Refuge Xa.tional H i s t o r i c a l  Park 

Due t o  t h e  l i m i t e d  n a t u r e  of t h e  r e sea rch  program i n  t h i s  park 

dur ing  t h e  03-year and t h e  concen t r a t ion  of Unit  e f f o r t  a t  Puukohola 

Heiau H i s t o r i c a l  S i t e  w i t h  nearby WaimeaIKamuela which can  s e r v e  a s  a 

support  base,  t h e r e  i s  no need f o r  accommodation f a c i l i t i e s  a t  t h i s  

t ime. 

B. RESOURCES BASIC INVENTORY 

1. Haleakala Nat iona l  Park Resources Basic  Inventory  

A t  p r e sen t  D r s .  C l i f f o r d  Smith, Jack  Beardsley and Andrew Berger 

and t h e i r  a s s o c i a t e s  a r e  s o r t i n g  and i d e n t i f y i n g  t h e i r  i n s e c t ,  b i r d  

and p l a n t  c o l l e c t i o n s  i n  p repa ra t ion  f o r  d a t a  s y n t h e s i s  and a n a l y s i s .  

Thei r  f u l l  r e p o r t  w i l l  be  some months i n  p repa ra t ion .  Submitted he re  

i s  an excerp t  from an i n i t i a l  a n a l y s i s  of t h e  b i o l o g i c a l  problems 

i d e n t i f i e d  i n  t h e  Park by D r .  Smith. 



S c i e n t i f i c  

The Haleakala Cra t e r  and surrounding o u t s i d e  s lope  above 2,000 

meters  have been poorly i n v e s t i g a t e d  from a b i o l o g i c a l  po in t  of view. 

The i n t e r e s t  of t h e  National  Park Serv ice  i n  promoting r e sea rch  t h e r e  

is  of immense importance. Thei r  ove r t  coopera t ion  w i l l  b e  advantageous 

t o  b i o l o g i s t s  a s  we can c o n t r i b u t e  t o  t h e i r  program whi le  ca r ry ing  out  

our  own more e s o t e r i c  research .  

Haleakala Nat ional  Park has  some enormous problems. P igs  a r e  a  

s e r i o u s  t h r e a t  which must be c o n t r o l l e d  now be fo re  too  much of t h e  

n a t u r a l  vege ta t ion  i s  converted t o  e x o t i c  grass land .  Goats browsing 

on t h e  v e g e t a t i o n  and d i s t u r b i n g  t h e  s o i l  by t rampling a r e  another  

major problem. The c u r r e n t  method of shoot ing  goa t s  without  always 

burying t h e  c a r c a s s  has  r e s u l t e d  i n  an epidemic of f l i e s .  They i n  

t u r n  could i n i t i a t e  a  h e a l t h  problem. 

Weeds p re sen t  a  d i f f e r e n t  danger. Many a r e  a s soc i a t ed  wi th  t h e  

t r a i l s ,  e . g . ,  Oenothera 9. Others  a r e  not  and t h e i r  e r a d i c a t i o n  o r  

c o n t r o l  may be impossible  by now. Rubus pene t r ans  has  s t a r t e d  t o  

invade t h e  Pa l iku  meadows and un le s s  kept  under r i g i d  c o n t r o l  t h e  

camping grounds could become a nightmare. 

Future  r e s e a r c h  p o s s i b i l i t i e s  

P rospec t s  f o r  pure r e sea rch  programs a r e  l eg ion .  For example, 

t h e  only  groups t h a t  appear t o  have been c o l l e c t e d  o r  s t u d i e d  w i t h  

any v i g o r  a r e  t h e  angiosperms, b i r d s ,  i n s e c t s  and mosses. Thus many 

groups p a r t i c u l a r l y  i n  t h e  animal and fungal  kingdoms, have been 

ignored.  No s e r i o u s  comprehensive work can proceed without  a  thorough 

knowledge of many of t h e s e  groups. Yet, t h e r e  i s  much t o  h e  c a r r i e d  
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ou t  on many of t h e  endemic s p e c i e s  be fo re  they  become endangered by 

t h e  nea r ly  i n e v i t a b l e  i n t r u s i o n  of e x o t i c s .  For example, t h e  l i f e  

cyc l e  of t h e  f l i g h t l e s s  and day-f lying moths would be  of cons ide rab le  

i n t e r e s t  from an evolu t ionary  viewpoint ,  among o t h e r s .  The trophodynamics 

of t h e  Haleakala  ecosystem needs t o  be s tud ied  now. 

Then t h e r e  i s  Kipahulu Valley,  an apparent  plum t o  almost a l l  

t e r r e s t r i a l  b i o l o g i s t s .  Curren t ly  o f f - l i m i t s  t o  even bona f i d e  

b i o l o g i s t s ,  t h i s  wi lderness  a r e a  w i l l  have t o  be inventor ied  t o  provide 

a  management base and judge management's success  i n  main ta in ing  i t s  

p r i s t i n e  condi t ion .  The c u r r e n t  po l i cy  i s  c o r r e c t  i n  t h a t  i t  al lows 

f o r  a  d e t a i l e d  s tudy of t h e  c r a t e r  without  t h e  d i s t r a c t i o n  of t h e  

v a l l e y .  Also, t h e  l e s s  d i s tu rbed  t h e  v a l l e y ,  t h e  l e s s  t h e  occas ion  

f o r  abuse. 

Future  program 

The continued ope ra t ion  of t h e  inventory  program i s  recommended. 

Its p o t e n t i a l  f o r  s i g n i f i c a n t  r e sea rch  is  enormous. The personnel  

a r e  a v a i l a b l e  a l s o .  However, t h e  f u t u r e  w i l l  need c a r e f u l  planning 

coord ina t ion  and a  g r e a t e r  f i n a n c i a l o u t l a y  t o  suppor t  t h e  people 

i n  t h e  f i e l d .  The process  of prepar ing  a  p l a n  f o r  a  coordinated 

r e sea rch  program is  underway. 

The n a r r a t i v e  r e p o r t  t o  t h e  1975 s tudy  w i l l  be i ssued  a s  a  

t e c h n i c a l  r e p o r t  l a t e r  t h i s  year .  

2.  Puukohola Heiau National  H i s t o r i c  S i t e  P l a n t  Survey 

M r .  James D. Macneil, J r . ,  and M s .  L i sa  C r o f t ,  s t u d e n t s  a t  t h e  

Univers i ty  of Hawaii a t  Hi lo ,  completed a c h e c k l i s t  of p l a n t s  a t  t h i s  

s i t e  under t h e  d i r e c t i o n  of D r .  Donald Hemrnes, Assoc ia te  P ro fe s so r  of 
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Botany. The Unit intends to support a second plant survey during the 

rainy season to collect the more ephemeral species present in the area 

and to make an analysis of the ecosystems present. 

A complete herbarium collection of all plants identified and 

collected has been forwarded to Superintendent Jerry Shimoda. A 

modified text of the report which accompanied the collection follows. 

Introduction 

This initial survey provides a checklist of the dry season flora 

of the Puukohola Heiau Historic Site. Field collection and identification 

of the representative species took place during the month of May, 1975. 

Five days were allotted for field collection to guarantee complete 

coverage of the seventy-seven acre site. After drying, mounting and 

preliminary identifications by Macneil and Croft, all specimens were 

forwarded to Dr. Derral Herbst, the plant taxonomist at the Lyon 

Arboretum, University of Hawaii at Manoa, Oahu for final verification. 

Geographical location and climate 

The Puukohola Heiau Historical Site is located in the arid coastal 

zone of the island of Hawaii on the leeward side of the Kohala Mountains, 

approximately one mile south of Kawaihae. The total annual precipitation 

averages only 7.45 inches. 

The site is bordered to the west by the Pacific Ocean and the 

Kawaihae Sand Quarry and to the south by Samuel Spencer County Park 

which gives way to undeveloped savannah. The north and east sides are 

likewise undeveloped grassland that run in a northwesterly direction to 

the northern boundary on the mauka side of Hawaii State Route No. 26. 
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The s i t e  was d iv ided  (See Fig.  1 )  i n t o  f o u r  s e c t i o n s .  Sec t ions  

I and I V  a r e  unique. A b r ack i sh  pond t r a n s e c t s  them. This  no doubt 

accounts  f o r  t h e  g r e a t e r  v a r i e t y  of c o l l e c t e d  s p e c i e s  i n  t h e s e  two 

s e c t i o n s  a s  compared t o  s e c t i o n s  I1 and 111, which a r e  a r i d  savannah 

(Table I ) .  

The e x i s t i n g  roadways a r e  dep ic t ed  on t h e  map and may be seen  t o  

a c t  a s  an app rec i ab l e  watershed f o r  t h e  es tab l i shment  of vary ing  spec i e s .  

The r e s u l t s  and d i s c u s s i o n  of t h i s  p o r t i o n  w i l l  b e  combined w i t h  

t h e  wet season r e p o r t  and i s s u e d  a s  a  t e c h n i c a l  r e p o r t .  

3.  Puukohola Heiau Nat iona l  H i s t o r i c  S i t e  Marine Survey. 

This  p i l o t  p r o j e c t  h a s  on ly  r e c e n t l y  been completed. The r e p o r t  

w i l l  be  submit ted l a t e r .  

4 .  Survey of t h e  Reef F i s h  Communities of Honaunau Bay, Hawaii: Second 

Sampling V i s i t .  C i t y  of Refuge Nat iona l  H i s t o r i c a l  Park. 

D r .  Leighton Taylor ,  A s s i s t a n t  Leader of t h e  Hawaii Cooperat ive 

F ishery  Un i t ,  conducted a  second sampling s e r i e s  of f i s h  t r a n s e c t s  a t  

Honaunau Bay, June 1 0  - 1 4 ,  1975. The purpose of t h e s e  s t u d i e s  i s  t o  

provide  C i t y  of Refuge Nat iona l  H i s t o r i c a l  Park management personnel  

w i th  b a s e l i n e  d a t a  on f i s h  popu la t i ons  w i t h i n  t h e  Bay so  t h a t  any 

changes i n  s p e c i e s  abundance o r  d i v e r s i t y  over  t i m e  can be  measured 

and recorded.  These d a t a  w i l l  be  of g r e a t  importance by i n c r e a s i n g  

our  unders tanding  of how t h e  n a t u r a l  h i s t o r y  of t h e  bay r e l a t e s  t o  

t h e  s t o r y  of t h e  h i s t o r i c  and e t h n i c  u se s  of t h e  s i t e .  The t e x t  of 

D r .  Tay lo r ' s  r e p o r t  and sample i n t e r p r e t i v e  r e p o r t s  a r e  a t t a c h e d  a s  

Appendices A and B r e s p e c t i v e l y .  



Table  I. Number of f l o w e r i n g  p l a n t  s p e c i e s  p r e s e n t  i n  e a c h  

s e c t i o n  of Puukohola Heiau H i s t o r i c  S i t e .  

S e c t i o n  number 

I 

I I 

I11 

IV 

Number o f  s p e c i e s  p r e s e n t  

2 3 

14 

1 8  

24 
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5. The Halape Coastal Marine Inventory (Hawaii Volcanoes National Park) 

A basic ecological inventory and survey of approximately two miles 

of coastline near the Halape Shelter is currently being conducted by 

Mr. Fred Ball, formerly with the University of Hawaii Botany Department 

and the Cooperative Unit. The study is intended to gather general 

ecological information of the various coastal marine ecosystems in the 

area. It is anticipated that collections of seaweed as well as 

vertebrate and invertebrate organisms will be made. Also, a comparative 

study of the salinity gradients within both brackish and seawater tidal 

pool areas will be done. A complete report of this work should be 

completed within the next three months. Some information on the marine 

worms has already been forwarded to Mr. Bryan Harry, Superintendent, 

H.V.N.P. This report will be included in the main report and not here 

to minimize fragmentation of the information. 

6. Collection of ferns and flowering plants (Hawaii Volcanoes National 

Park) 

The 1974 RBI study of Hawaii Volcanoes National Park conducted by 

Mr. T. Herat has been completed. The results will be issued as a 

technical report after herbarium information from the Bishop Museum has 

been incorporated with Mr. Herat's study. In addition, a provisional 

checklist of the ferns in Hawaii Volcanoes National Park is in draft 

form and will be submitted to the Hawaiian Botanical Society Newsletter 

for publication. The narrative report of the study follows. 
t 

Narrative Report. In the summer of 1974, the University of 

Hawaii Cooperative National Park Resources Studies Unit under the 

guidance of Dr. William L. Theobald, Department of Botany, 

University of Hawaii, Honolulu, 
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Hawaii c a r r i e d  o u t  a  Resources  B a s i c I n v e n t o r y o f  t h e  f l o w e r i n g  p l a n t s  

i n  Hawaii Volcanoes N a t i o n a l  Park.  At t h e  same t ime ,  t h e  herbar ium 

i n  t h e  Park  was updated and r e o r g a n i z e d  t o  f a c i l i t a t e  f u t u r e  r e s e a r c h .  

I t  was e v i d e n t  t h a t  such  a  p r o j e c t  would g i v e  a  b e t t e r  u n d e r s t a n d i n g  

of t h e  d i s t r i b u t i o n a l  p a t t e r n s  of p l a n t  s p e c i e s ,  a  r e c o r d  of t h e  

endemic p l a n t s  and t h e i r  abundance w i t h i n  t h e  p a r k  and a l s o  a  r e c o r d  

of new and p o t e n t i a l  weedy i n t r o d u c t i o n s  t o  t h e  p a r k .  Even though 

t h e  t i m e  p e r i o d  a v a i l a b l e  f o r  t h i s  p r o j e c t  was v e r y  s h o r t  ( J ~ ~ ~  1 2  t o  

August 3, 1974) ,  over  500 p l a n t  specimens were c o l l e c t e d  from v a r i o u s  

l o c a l i t i e s  w i t h i n  t h e  p a r k  and some of i t s  n e i g h b o r i n g  r e g i o n s  

i n c r e a s i n g  t h e  t o t a l  p a r k  c o l l e c t i o n  by o v e r  33 p e r c e n t .  These 

c o l l e c t i o n s  i n c l u d e d  many n a t i v e  p l a n t s  and new r e c o r d s  of s p e c i e s  

o c c u r r i n g  i n  t h e  pa rk .  S i n c e  t h e r e  were  no c o l l e c t i o n s  of mosses i n  

t h e  Park  herbar ium t h e s e  were c o l l e c t e d  a l s o .  About 75 specimens of 

mosses were c o l l e c t e d  and a  s e t  of t h e s e  w i l l  be  d e p o s i t e d  a t  t h e  Park 

herbar ium when t h e y  have been i d e n t i f i e d .  I n  t h e  f i e l d  many c o l o r  

photographs  of p l a n t s  were  t a k e n  t h a t  cou ld  la ter  b e  of v a l u e  f o r  

t e a c h i n g  and d e m o n s t r a t i o n  purposes .  Roughly two weeks (Aug. 3-15, 

1974) were s p e n t  a t  t h e  Bishop Museum Herbarium, Honolulu,  d e t e r m i n i n g  

c o r r e c t  names of t h e  p l a n t s  c o l l e c t e d  and a l s o  i n c o r p o r a t i n g  new names 

and new name changes  a c c o r d i n g  t o  S t .  John (1973).  O r i g i n a l  p l a n t  

specimens c o l l e c t e d  have been d e p o s i t e d  a t  t h e  Park  herbar ium and 

d u p l i c a t e s  of t h e s e  specimens have been d e p o s i t e d  i n  o t h e r  l e a d i n g  

h e r b a r i a  such  as t h e  Bishop Museum, B e r l i n ,  and U n i v e r s i t y  o f  Hawaii. 
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A t  t h e  p re sen t  t i m e  t h e  Hawaii Volcanoes Nat iona l  Park  Herbarium 

con ta in s  approximately 1550 specimens most of which a r e  from va r ious  

p a r t s  of t h e  park  a r e a .  The o t h e r s  a r e  from o u t s i d e  t h e  park  on t h e  

Big I s l a n d  o r  from one of t h e  o t h e r  major i s l a n d s .  These specimens 

i nc lude  about  192 f e r n s  and f e r n  a l l i e s ,  5 gymnosperms, 303 monocots 

and 1050 d i c o t s .  The f a m i l i e s  a r e  arranged a l p h a b e t i c a l l y  w i t h i n  

t h e  major groups. Except f o r  a  few r e c e n t  c o l l e c t i o n s  made by 

C. H. Lamoureux mainly i n  t h e  Kipuka Puaulu a r e a  i n  t h e  1960's  most 

of t h e  c o l l e c t i o n s  d a t e  from t h e  1930's  and 1940's.  The l a t t e r  

were made by such workers a s  G. E .  Olson, H. Morley, G. 0. Fagerlund 

and A. L. Mi t che l l .  Most of t h e s e  c o l l e c t i o n s  a r e  c i t e d  by F. R. 

Fosberg (1966). A survey of t h e s e  c o l l e c t i o n s  revea led  t h e  need f o r  

ex t ens ive  new c o l l e c t i o n s  f o r  p o s s i b l e  r e c e n t  i n t r o d u c t i o n s ,  new 

s p e c i e s  and v a r i e t i e s ,  range ex t ens ions  and an unders tanding  of 

d i s t r i b u t i o n a l  p a t t e r n s  i n  genera l .  Also, r e c e n t  l a v a  f lows and 

animal d i s t u r b a n c e  have probably changed v a r i o u s  a s p e c t s  of t h e  f l o r a .  

I n  o r d e r  t o  f a c i l i t a t e  t h e  p r e p a r a t i o n  of t h e s e  sys t ema t i c  

c o l l e c t i o n s  and avoid r e p e t i t i o n  of what a l r eady  had been c o l l e c t e d  

by e a r l i e r  workers i t  was decided t o  p l o t  known l o c a l i t i e s  on 

1:2400 topographic  maps of t h e  park. A s  suspected t h e s e  revea led  

t h a t  many of t h e  c o l l e c t i o n s  had been made i n  j u s t  a  few i s o l a t e d  and 

convenient  a r e a s  of s tudy.  These inc luded  Kipuka Puaulu,  (Bird Park)  

Kipuka K i ,  Kipuka Nene, H i l i n a  P a l i  and t h e  park r e s i d e n t i a l  a r e a  

(Fig.  2 ) .  A s  such i t  was decided t h a t  a  g e n e r a l  p l a n t  c o l l e c t i o n  

should be made cover ing  a s  many o t h e r  a r e a s  of t h e  park  a s  p o s s i b l e  

b e f o r e  a t tempt ing  t o  augment c h e c k l i s t s  of p l a n t  s p e c i e s  w i t h  t h e  few 

more r e c e n t  c o l l e c t i o n s  t h a t  have been made s i n c e  1966. 
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Almost d a i l y  c o l l e c t i n g  f i e l d  t r i p s  were conducted i n  va r ious  

p a r t s  of t h e  park  where no records  of  p l a n t s  a r e  a v a i l a b l e  a t  t h e  

herbarium and a l s o  a  three-day f i e l d  t r i p  was made a long  t h e  Puna 

Coast T r a i l  i n  o r d e r  t o  cover t h e  c o a s t a l  a r e a  of t h e  park  (Fig.  2 ) .  

On one occas ion  t h e  very va luab le  s e r v i c e  of a  h e l i c o p t e r  was made 

a v a i l a b l e  by t h e  Park  Superintendent  M r .  B. Harry and Ranger D.  Reeser 

f o r  a  t r i p  t o  t h e  Puu Keone a r e a .  Whenever t ime permi t ted ,  e s p e c i a l l y  

dur ing  weekends, c o l l e c t i o n s  were a l s o  made i n  a r e a s  ad j acen t  t o  t h e  

park such a s  Kilauea f o r e s t ,  Olaa f o r e s t  and i n  o t h e r  p a r t s  of t h e  

i s l a n d  such a s  f o r e s t s  a long  t h e  Saddle  Road i n  o r d e r  t o  ga in  a  b e t t e r  

understanding of t h e  d i s t r i b u t i o n  of v a r i o u s  s p e c i e s  w i t h i n  and o u t s i d e  

t h e  park  and a l s o  enable  workers t o  make comparative s t u d i e s .  

When no t  i n  t h e  f i e l d  t ime was spen t  a t  t h e  herbarium process ing  

t h e  p l a n t s  c o l l e c t e d  and r eo rgan iz ing  t h e  herbarium. A s  mentioned 

e a r l i e r  t h e  specimens a t  t h e  Park herbarium a r e  arranged w i t h i n  groups 

such a s  f e r n  a l l i e s ,  f e r n s ,  gymnosperms, monocots and d i c o t s  i n  

a l p h a b e t i c a l  o rde r  of t h e i r  f a m i l i e s .  A t  t h e  p r e s e n t  t i m e  no a t tempt  

was made t o  r ea r r ange  them i n t o  any system of c l a s s i f i c a t i o n .  For t h e  

f e r n s ,  however, i t  was thought b e s t  t o  fo l l ow  ~ a g n e r ' s  unpublished 

system of c l a s s i f i c a t i o n  of t h e  Hawaiian P t e f idophy te s  r a t h e r  than 

t o  leave  them a s  they  a r e  w i t h  a  g r e a t  number of t a x a  under one major 

fami ly ,  t h e  Polypodiaceae. New fami ly  f o l d e r s  f o r  t h e s e  t axa  and new 

fami ly  i n s e r t i o n  name c a r d s  f o r  a l l  t h e  o t h e r  f a m i l i e s  were made i n  

o r d e r  t o  improve t h e  r e t r i e v a l  of specimens. Work w a s  a l s o  s t a r t e d  on 

an i nven to ry  of f e r n  and f e r n  a l l i e s  a v a i l a b l e  i n  t h e  herbarium. The 

d a t a  and informat ion  on t h e  specimen s h e e t s  were t r a n s f e r r e d  t o  5" x 8" 

ca t a logue  ca rds .  Using t h i s  in format ion  and informat ion  from t h e  



c o l l e c t i o n s  j u s t  made, a  c h e c k l i s t  of f e r n  and f e r n  a l l i e s  found 

wi th in  t h e  park was compiled. This  information toge the r  wi th  d a t a  

from t h e  Bishop Museum w i l l  be publ ished i n  a  t e c h n i c a l  r e p o r t .  

From t h i s  l i s t  i t  has been e s t a b l i s h e d  t h a t  t h e r e  a r e  42  endemic, 

28 indigenous and 6 e x o t i c  f e r n  and f e r n  a l l i e s  s p e c i e s  and v a r i e t i e s  

found wi th in  t h e  park.  The s t a t u s  of t h e  va r ious  f e r n  s p e c i e s  was 

es t imated  and no te s  and recommendations made f o r  t h e  r a r e r  spec i e s .  

I n  o rde r  t o  keep t r a c k  of specimens c o l l e c t e d  an inventory  of a l l  

p l a n t s  c o l l e c t e d  wi th in  t h e  park was a l s o  made. 

A t  t h e  beginning many problems had t o  be overcome due t o  t h e  

l a c k  of equipment such a s  cardboards,  p re s ses ,  s t r a p s  and a  d r y e r  

t h a t  were needed f o r  t h e  proper  ca re  of t h e  p l a n t s  c o l l e c t e d  whi le  

a t  t h e  Hawaii Volcanoes Nat iona l  Park. However t h e s e  problems were 
0 f  

taken care/when D r .  William L. Theobald s e n t  on loan  t h e  necessary  

equipment. Due t o  t h e  l a c k  of adequate  p l a n t  dry ing  f a c i l i t i e s  and 

t h e  h igh  humidity a t  t h a t  e l e v a t i o n  ( i . e .  Park Headquarters)  t h e  

p l a n t s  c o l l e c t e d  soon s t a r t e d  t o  ge t  moldy and d e t e r i o r a t e .  It was 

decided t o  have a  d rye r  made by t h e  Park Se rv i ce  ca rpen t ry  work shop, 

t o  t h e  s p e c i f i c a t i o n s  needed. With such e s s e n t i a l  equipment i n  hand 

i t  was p o s s i b l e  t o  c a r r y  out  t h e  work smoothly and e f f i c i e n t l y .  

I n  o rde r  t o  update  t h e  herbarium and t o  have a  complete r e f e rence  

of t h e  p l a n t s  found wi th in  and o u t s i d e  t h e  park more c o l l e c t i n g  

exped i t i ons  a r e  needed. With t h e  c o n t r o l  of t h e  goat  popula t ion  t h e  

number and types  of p l a n t s  i n  t h e  Park w i l l  i n c r e a s e  and should be 

inven to r i ed  on a  cont inuing  b a s i s .  Also an inventory  of t h e  p l a n t  

specimens a v a i l a b l e  i n  t h e  herbarium should be maintained.  It i s  a l s o  

f e l t  t h a t  a  r e f e rence  l i b r a r y  i n  t h e  herbarium should be maintained i n  

o rde r  t o  f a c i l i t a t e  s c i e n t i f i c  research .  
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N A T I O N A L  PARK 

Figu re  2. Approximate l o c a l i t i e s  o f  many p l a n t  c o l l e c t i o n s  

made by e a r l i e r  workers and c o l l e c t i o n s  made 

dur ing  summer 1974. 

. D e t a i l s :  # Some of  t h e  l o c a l i t i e s  o f  p l a n t  

c o l l e c t i o n s  made by e a r l i e r  workers.  

@ Some of t h e  l o c a l i t i e s  of p l a n t  c o l l e c t i o n s  

made during summer 1974. 



C. ECOLOGY 

The Kalapana Extension Survey (Hawaii Volcanoes Nat iona l  Park) 

The f i n a l  phase of t h i s  gene ra l  eco logica l -vegeta t ion  s tudy of t h e  

Kalapana Extension of t h e  Park is  now being prepared f o r  f i n a l  r e v i s i o n .  

The l a s t  segment t o  be examined, t h e  Northeast  corner ,  has  not  been 

surveyed and mapped a s  y e t  by M r .  Rick Warshauer. A comprehensive l is t  

of t h e  p l an t  s p e c i e s  occurr ing  wi th in  t h e  Kalapana Extension w i l l  b e  

provided with t h e  f i n a l  segment of t h e  r e p o r t ,  which i s  expected t o  be 

completed by t h e  end of t h i s  ca lendar  year .  

D. MANAGEMENT-RELATED METHODS DEVELOPMENT 

1. Poss ib l e  p reda t ion  on NENE by owls i n  Haleakala Nat ional  Park 

From March t o  May, 1975, M r .  H. Eddie Smith, UH/CPSU S i t e  

Manager a t  Haleakala Nat ional  Park, conducted a s tudy  t o  determine 

i f  owls were a poss ib l e  preda tor  on NENE (Branta s andv icens i s ) .  H i s  

r e p o r t  is  a t t ached  (Appendix C) . 



E. RESOURCE MANAGEMENT CERTIFICATE PROGRAM 

The University of Hawaii Botany Department Curriculum Committee 

has issued a preliminary statement of approval of the Resource Management 

Certificate Program to the UH/CPSU Director (see copy of the Committee's 

letter in Appendix). 

The Botany Department Curriculum Committee has reviewed the proposal 

and their reponse follows. The University Administration has added their 

initial approval and support for the creation of the program. 

Recognizing that there are serious management problems in the Parks 

requiring immediate attention it is unrealistic to expect to begin the 

program in all its aspects this Fall. However it is apparent that the 

University higher administration would like to see some degree of action. 

Therefore, the Unit Director recommends that a program coordinator 

be hired on a part-time basis beginning in January 1976 to continue 

the development of a program plan and syllabus and to teach one of the 

courses (e.g., "Resource Management in the Wildlands") on an experimental 

basis. Following this plan, the program could be gradually developed 

as funds become available. 



University of Hawaii at Manoa 
Department of Botany 

St. John Plant Science Laboratory 
Room 101 0 3190 Maile Way 0 Honolulu, Hawaii 96822 

Telephone (808) 948-8369 -Cable Address: UNIHAW 

May 16 ,  1975 

MEMORANDUM TO: D r .  M .  S. Doty, Botany Department 

FROM: Curriculum Committee c d  -- 
SUBJECT: W i l d l i f e  Resource Management Proposal  

This  committee has  reviewed your proposa l  f o r  t h e  W i l d l i f e  Resource 
Management C e r t i f i c a t e  and i s  very much i n  f avo r .  We w i l l  suppor t  your 
submission of t h e  proposal  t o  t h e  department f o r  t h e i r  approval  and 
subsequent submission t o  t h e  College.  

There is a very  r e a l  need f o r  t h i s  type  of program. The i n c r e a s i n g  
p re s su re  by h i k e r s ,  e t c .  i n  Nat iona l  and S t a t e  Parks ,  and o t h e r  n a t u r a l  
a r e a s  w i l l  r e q u i r e  a  compromise between those who want t hese  a r e a s  
maintained i n  t h e i r  p r i s t i n e  cond i t i on  and those  who want access .  
Someone i s  going t o  have t o  make dec i s ions  and a  person  t r a i n e d  i n  t h e  
b i o l o g i c a l  s c i ences  and management would be the  most l o g i c a l  cand ida t e .  
We a r e  p a r t i c u l a r l y  p leased  t h a t  t h i s  program would be  o f f e r e d  h e r e  i n  
t h e  sub t rop ic s  because t h e  graduates  would b e  adap tab le  having been 
t r a i n e d  i n  t r o p i c a l  and temperate ecosystems. We fo re see  an inc reas ing  
demand f o r  t h i s  type of program. 

We have a  few sugges t ions  t h a t  you should cons ider  be fo re  submi t t ing  
t h e  f i n a l  proposa l .  

1. We would l i k e  t o  s e e  some formal coursework i n  management and 
p lanning .  There a r e  va r ious  means of doing t h i s .  For example, 
you could make use  of PUSSPP o r  t h e  College of T rop ica l  
Agr i cu l tu re  programs. On t h e  o the r  hand you may wish t o  i n i t i a t e  
your own course.  

2 .  The course  proposa ls  a r e  only i n  o u t l i n e  form a t  p r e s e n t .  They 
must be  presented  i n  g r e a t e r  d e t a i l .  
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3 .  We would l i k e  t o  s e e  some p r o j e c t i o n s  of t h e  numbers of p a r t i c i p a n t s  
expected.  

4 .  We would p r e f e r  t o  s e e  t h i s  a s  a complete program r a t h e r  than 
have it a t t ached  t o  an  a l r eady  e x i s t i n g  degree program. However, 
t h i s  i s  a  problem t h a t  involves  Univers i ty  p o l i t i c s ,  and i s  
beyond our bel lywick,  

5 .  We would l i k e  t o  s e e  t h e  r e s p o n s i b i l i t i e s  of t he  Program 
Coordinator  s p e l l e d  out  i n  d e t a i l .  We assume t h a t  t h i s  person 
w i l l  b e  a f f i l i a t e d  wi th  t h e  Botany Department f a c u l t y .  I f  t h i s  
i s  s o  t h e  department must be  appra ised  of i t s  r e s p o n s i b i l i t i e s  
and commitment as soon as p o s s i b l e .  Under t h e  c u r r e n t  f i s c a l  
r e s t r a i n t s  i n  t he  Un ive r s i t y  t h e r e  a r e  no funds a v a i l a b l e  t o  
i n i t i a t e  t h i s  proposa l .  However, t h e  department i s  w i l l i n g  t o  
c o n t r i b u t e  academic and a d m i n i s t r a t i v e  suppor t .  We welcome the  
p o s s i b i l i t y  t h a t  t h e  Nat iona l  Park Se rv i ce  may be  a b l e  t o  provide 
such f i n a n c i a l  suppor t .  
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ABSTRACT 

F i s h  censuses  were made i n  t h r e e  wel l -def ined h a b i t a t  t ypes  i n  

Honaunau Bay and ad jo in ing  Alahaka Bay, Hawaii, from June 10-14, 1975, 

dur ing  20 hours  of SCUBA a s s i s t e d  observa t ions .  A s t anda rd i zed  

t r a n s e c t i n g  method was employed u t i l i z i n g  50 m segmented l i n e s  a long  

which a  d i v e r  swam reco rd ing  on underwater paper  a l l  s p e c i e s  seen  and 

t h e  number of i n d i v i d u a l s  of each  spec i e s .  F ive  r e p l i c a t e s  were 

accomplished i n  t h e  co ra l - r i ch  and drop-off h a b i t a t s ;  f o u r  i n  t h e  

boulder  h a b i t a t .  

Pre l iminary ,  q u a l i t a t i v e  comparisons w i t h  t h r e e  prev ious  s t u d i e s  

sugges t  changes i n  r e l a t i v e  abundance of c e r t a i n  s p e c i e s  over  t i m e .  

These i nc lude  Ctenochaetus s t r i g o s u s ,  Acanthurus n ig ro fuscus ,  Zebrasoma 

Elavescens,  Chromis a g i l i s ,  5. - -  hanui ,  C. v a n d e r b i l t i ,  and P a r a c i r r h i t e s  

a r c a t u s .  Although i t  i s  p o s s i b l e  t h a t  t h e s e  apparen t  d i f f e r e n c e s  a r e  

due t o  sampling e r r o r ,  t h i s  i s  judged u n l i k e l y  i n  t h e  c a s e  of some 

s p e c i e s  and f u r t h e r  s tudy  i s  recommended. 

A b r i e f  example of i n t e r p r e t i v e  m a t e r i a l  about  a b o r i g i n a l  Hawaiian 

f i s h i n g  p r a c t i c e s  a t  Honaunau is  included i n  t h e  appendix, p. 48. 

INTRODUCTION 

The f i s h  fauna of Honaunau Bay is  r i c h  and d i v e r s e .  A number of 

v a r i e d  h a b i t a t  t ypes  a r e  represen ted  w i t h i n  a  r e l a t i v e l y  sma l l  a r e a .  

The a c c e s s i b i l i t y  and p ro t ec t ed  wa te r s  of Honaunau Bay and neighboring 

Alahaka Bay t o  t h e  sou th  provide  an e x c e l l e n t  oppor tun i ty  f o r  t h e  

s tudy  of changes i n  t h e  s t r u c t u r e  of r ee f  f i s h  communities. I n  



a d d i t i o n ,  t h e  a r e a  i s  sub jec t  t o  i nc reas ing  s t r e s s  from a  v a r i e t y  of 

p o t e n t i a l  sources  i nc lud ing  i n f l u e n c e s  of t h e  ad j acen t  C i ty  of Refuge 

Nat iona l  H i s t o r i c a l  Park and i n c r e a s i n g  f i s h i n g  p r e s s u r e  by d i v e r s  and 

from t h e  nearby boat  launching ramp. 

Monitoring of t h e  f i s h  popula t ions  t o  d e t e c t  n a t u r a l  o r  man-induced 

changes has been proposed t o  t h e  Park Unit (Taylor ,  1974a).  This  r e p o r t  

is a  r e s u l t  of t h e  second sampling v i s i t  supported by Park Unit funds. 

The i n i t i a l  v i s i t  i n  November, 1974 (Taylor ,  1974b),  was mainly devoted 

t o  s e l e c t i o n  of s i t e s  and t o  c o l l a b o r a t i o n  w i t h  D r .  E. S. Hobson, whose 

r ecen t  s tudy of Kona Coast f i s h  communities (Hobson, 1974) con ta ins  

much d a t a  taken i n  Honaunau Bay i n  1969-1970. 

Comparative d a t a  a r e  a l s o  a v a i l a b l e  from o t h e r  sources .  The Hawaii 

S t a t e  Div is ion  of F i s h  and Game has been conducting t r a n s e c t s  i n  

Honaunau s i n c e  1965 (Doty, 1969).  However, d i f f e r e n c e s  i n  methodology 

prec lude  t h e  use  of t h e s e  d a t a  i n  q u a n t i t a t i v e  comparisons wi th  t h e  

counts  repor ted  he re in .  

More u s e f u l  f o r  t h i s  purpose a r e  t h e  r e s u l t s  of t h e  Marine Parks 

Study Team (MPST) which conducted an assessment of t h e  p o t e n t i a l  of 

Honaunau Bay a s  a  marine conserva t ion  d i s t r i c t  i n  August 1974. A 

summary of t h e s e  d a t a  w i l l  appear i n  a  Un ive r s i t y  of Hawaii Sea Grant 

Technical  Report now i n  p repa ra t ion  (Kimmerer, 1975).  Deta i led  d a t a  

r e s u l t i n g  from f i s h  t r a n s e c t s  w i l l  no t  appear i n  t h a t  r e p o r t  bu t  have 

been made a v a i l a b l e  t o  me through M r .  Kimmerer. Fig. 2 i l l u s t r a t e s  

t h e  l o c a t i o n  of t r a n s e c t s  conducted by t h e  MPST and Table 4  i s  a  

sample d a t a  p r in t -ou t  from HCZDB. 



The major purpose of t h i s  r e p o r t  i s  t o  p re sen t  r e l i a b l e  census 

information f o r  t h r e e  d i s t i n c t i v e  h a b i t a t  types .  These d a t a  can be 

compared wi th  f u t u r e  counts  made i n  t he  same way and i n  t h e  same a r e a  

so t h a t  any changes i n  f i s h  community s t r u c t u r e  can be de t ec t ed .  

Pre l iminary  comparisons a r e  a l s o  made wi th  d a t a  c o l l e c t e d  i n  June,  1975, 

and d a t a  r e s u l t i n g  from s t u d i e s  made i n  August 1974, November 1974, and 

pooled d a t a  f o r  va r ious  months i n  1969. 

MATERIALS AND METHODS 

Transect  Technique 

Fishes  were censused us ing  a  ref inement  of t h e  t r a n s e c t  method 

suggested by Brock (1954). The problems of ob ta in ing  r e l i a b l e  

q u a n t i t a t i v e  d a t a  u s ing  t h i s  technique a r e  d iscussed  by Taylor  and 

Nolan (1975); t h e  modi f ica t ions  which they suggest  f o r  improved d a t a  

c o l l e c t i o n  were u t i l i z e d  i n  t h i s  s tudy .  

A 50 m 3/16" polypropylene l i n e ,  marked wi th  waterproof t ape  a t  

5  m i n t e r v a l s ,  was i n s t a l l e d  i n  t h e  pre-se lec ted  h a b i t a t  zone (Hobson, 

1974; Taylor ,  1974b) by t y i n g  both  ends t o  c o r a l  protuberances and 

tucking  i n t e r m i t t e n t  p o i n t s  of t h e  l i n e  beneath rocks and c o r a l  branches 

so  t h a t  i t  l a y  f l a t .  These l i n e s  remained i n  p l ace  f o r  t h e  d u r a t i o n  

of t h e  s tudy and two s t a t i o n s  were l e f t  i n  p l a c e  f o r  u se  i n f u t u r e  

censuses.  

A t  t h e  beginning of each sampling run,  t h e  observer  (us ing  SCUBA) 

a t t ached  cork  f l o a t s  t o  each 5  m po in t  a long  t h e  l i n e  us ing  s t a i n l e s s  

s t e e l  h a l i b u t  snaps and a  1 m l e n g t h  of l i n e .  This  r e s u l t e d  i n  t h e  50 m 

l i n e  be ing  d iv ided  i n t o  t e n  segments each 5  m long (Fig. 3 ) .  The 

d i v e r  then  waited a t  t h e  beginning of t h e  l i n e  f o r  f i v e  minutes ,  then  



began t o  census f i s h  (Fig. 4 ) .  The a c t i v i t y  of t h e  d i v e r  i n s t a l l i n g  t h e  

f l o a t s  had no l a s t i n g  observable  e f f e c t  on f i s h e s  i n  t h e  v i c i n i t y  of 

t h e  l i n e .  

F ishes  w i th in  5  m of t h e  l i n e  were recorded wi th  No. 2  p e n c i l s  on 

pre-printed d a t a  s h e e t s  of underwater Ascot Paper (Voit ,  I n c . ) .  In 

a d d i t i o n  t o  provid ing  r e f e r e n c e  p o i n t s  f o r  t h e  e s t ima t ion  of t h e  5  m 

d i s t a n c e  t o  t h e  s i d e ,  t h e  cork  f l o a t s  d i v i d e  t h e  l i n e  i n t o  twenty 5  m 
2  

quadra ts  (Fig. 3 ) .  Numbers of i n d i v i d u a l s  of a l l  s p e c i e s  a r e  recorded 

by quadrat .  F u l l  d e t a i l s  of t h i s  method a r e  given i n  Taylor  and 

Nolan (1975). 

Sampling S i t e s  

Fif ty-meter  t r a n s e c t  l i n e s  were e s t a b l i s h e d  i n  t h r e e  h a b i t a t  zones: 

Boulder zone, l oca t ed  i n  2-4 m depth  a long  t h e  inne r  s h o r e l i n e  

of Alahaka Bay (Fig. 1 ) ;  cha rac t e r i zed  by l a r g e  b a s a l t  boulders  

d o t t e d  wi th  v a r i o u s  a l g a e  and c o r a l s  (mainly Poc i l l opora  

meandrina);  

Drop-off zone, l oca t ed  o f f  Puuhonua P t .  about 100 m o f f s h o r e  

where the  bottom drops  ab rup t ly  from 15  m t o  g r e a t e r  depths ,  

gene ra l ly  overgrown wi th  P o r i t e s  compressa and 2. l o b a t a  

i n t e r s p e r s e d  w i t h  sand pa tches  and b a s a l t i c  pavement and 

boulders ;  

Cora l - r ich  zone, l oca t ed  about 50-100 m o f f  t h e  sou th  shore  of 

Honaunau Bay i n  5-10 m depth ;  c h a r a c t e r i z e d  by dominant bottom 

coverage (80-100%) of v a r i o u s  s i z e d  heads of P o r i t e s  l o b a t a  w i th  

some f i n g e r l i k e  - P. compressa i n t e r s p e r s e d .  
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These h a b i t a t  zones a r e  f u r t h e r  descr ibed  i n  Hobson (1974); s e e  a l s o  

Figs.  1 and 2. 

These a r e a s  were s e l e c t e d  f o r  t h e i r  d i s t i n c t i v e n e s s  and because 

t h e i r  f i s h  faunas  have been wel l -de l inea ted  thus  f a c i l i t a t i n g  t h e  

intended monitor ing of changes i n  f i s h  abundances and community s t r u c t u r e  

Transec ts  conducted i n  June 1975 were loca t ed  approximately where t h e  

November 1974 samples (Taylor ,  1974) and Hobson's 1969-1970 samples 

were taken (Hobson, 1974).  Two t r a n s e c t  l i n e s  i n s t a l l e d  i n  t h e  co ra l -  

r i c h  a r e a  i n  November 1974 were s t i l l  i n  p l a c e  i n  June; a s t e e l  rod 

marking t h e  n o r t h  end of t h e  boulder  zone t r a n s e c t  was r e loca t ed  i n  

June; remnants of t h e  drop-off t r a n s e c t  and recognizable  topography 

allowed t h e  placement of t h e  June t r a n s e c t  i n  t h e  same a r e a  sampled 

i n  November 1974. 

Because t h e  November l i n e s  were loca t ed  wi th  a h igh  degree  of 

confidence i n  June and because t h e  November l i n e s  were i n s t a l l e d  wi th  

t h e  c o l l a b o r a t i o n  of E. S. Hobson, I f e e l  r e l a t i v e l y  c e r t a i n  t h a t  t h e  

a r e a s  sampled i n  June a r e  t h e  same a s  t hose  sampled i n  November 1974 

and by Hobson i n  1969-70. 

RESULTS 

Tables  1-3 record numbers of i n d i v i d u a l s  of s e l e c t e d  s p e c i e s  f o r  

t h e  t h r e e  h a b i t a t  types.  Five r e p l i c a t e s  each were taken a t  t h e  c o r a l  

r i c h  and drop-off s i t e s ;  fou r  were made a t  t h e  boulder  s i t e .  Samples 

were taken by two obse rve r s  (denoted i n  t h e  t a b l e s  by LT f o r  Leighton 

Taylor and FS f o r  Frank Su the r l and ) .  Spec ies  l i s t e d  a r e  t h o s e  which 

occurred a t  l e a s t  twice  i n  a l is t  of t h e  t e n  most abundant s p e c i e s  f o r  
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each sample. The ba lance  of t h e  s p e c i e s  a r e  n o t  recorded i n  Tables  1-3 

bu t  a r e  a v a i l a b l e  from t h e  Hawaii Coas ta l  Zone Data Bank (Department of 

Oceanography, Un ive r s i t y  of Hawaii). A complete s p e c i e s  l i s t  i s  no t  

inc luded  h e r e  bu t  may be  found i n  Hobson (1974). One new s p e c i e s  

record  may be  added he re ;  an u n i d e n t i f i e d  pomacentrid,  p r o v i s i o n a l l y  

i d e n t i f i e d  a s  Chromis a c a r e s  Randal l  and Swerdloff was photographed 

and t h e  r e s u l t i n g  c o l o r  s l i d e  s e n t  t o  D r .  Randal l  f o r  conf i rmat ion .  I f  

t h i s  i s  Chromis a c a r e s ,  i t  i s  t h e  f i r s t  record  from Hawaii; i f  i t  i s  

n o t ,  i t  i s  probably an unnamed s p e c i e s .  

The abundance index (AI) f o r  each s p e c i e s  is  t h e  number of 

i n d i v i d u a l s  of t h a t  s p e c i e s  i n  t h e  sample expressed a s  a  percentage  

of t h e  t o t a l  of a l l  i n d i v i d u a l s  of a l l  s p e c i e s  observed i n  t h e  sample 

(Hobson, 1974).  Although t h e r e  a r e  a  number of d i sadvantages  t o  t h i s  

index (Taylor and Nolan, 1975) ,  i t  does a l low comparison between samples 

of vary ing  s i z e s  and from vary ing  t r a n s e c t  l e n g t h s .  Also en t e r ed  i n  

t h e  Table a r e  mean A 1  from prev ious  s t u d i e s ;  Kirnmerer (1975) p r e s e n t s  

no t r a n s e c t  d a t a  f o r  thedrop-of f  o r  boulder  h a b i t a t  t ypes ,  bu t  t h e  mean 

A 1  en t e r ed  f o r  t h e  c o r a l - r i c h  t r a n s e c t  is  c a l c u l a t e d  from t h e  counts  

from t h e  n i n e  t r a n s e c t s  shown i n  Fig.  2 .  

DISCUSSION 

The comparison of r e e f - f i s h  community s t r u c t u r e  i n  two o r  more 

a r e a s  o r  w i t h i n  t h e  same a r e a  a t  two o r  more t i m e s  i s  of major i n t e r e s t .  

However, r e l i a b l e  q u a n t i t a t i v e  techniques  a r e  s t i l l  be ing  formulated.  

I d e a l l y ,  t h e  d a t a  t o  be  compared a r e  der ived  from r e p l i c a t e  samples 

from t h e  same t r a n s e c t  l o c a t i o n  taken  wi th  t h e  same methods by experienced 

observers .  Va r i ab l e s  such a s  t i m e  of day, t i d e ,  and v i s i b i l i t y  should 



a l s o  be considered.  

The parameters  t o  be compared a r e  a l s o  major cons ide ra t ions ;  

included a r e  t h e  mean number of i n d i v i d u a l s  of a  s p e c i e s  per  t r a n s e c t ,  

t h e  abundance rank of a  s p e c i e s  a long  t h e  t r a n s e c t ,  and t h e  abundance 

index f o r  a  spec i e s .  

Only a  pre l iminary  comparison i s  now p o s s i b l e  f o r  Honaunau d a t a  

because of d i f f e r e n c e s  i n  t h e  d a t a  s e t s  a v a i l a b l e .  For example, Hobson's 

1969 d a t a  (Hobson 1974) were taken  over  a  one-year per iod  a long  100 m 

unsegmented l i n e s ;  Taylor ' s  1974 d a t a ,  whi le  c o l l e c t e d  wi th  t h e  same 

technique descr ibed  he re in ,  were based on only  two r e p l i c a t e s ;  Kimmerer's 

d a t a  were c o l l e c t e d  on 100 m X 5 m unsegmented t r a n s e c t s  at a  number of 

s i t e s  w i th in  t h e  same h a b i t a t  t ype  but  w i tou t  r e p l i c a t e s .  

Although t h e s e  d i f f e r e n c e s  a r e  s l i g h t  enough t o  a l low pre l iminary  

q u a l i t a t i v e  comparisons which may suggest  t r e n d s ,  they  a r e  g r e a t  enough 

t o  prec lude  r igo rous  q u a n t i t a t i v e  comparisons. Future  censuses made 

wi th  t h e  same techniques wi th  which June d a t a  were c o l l e c t e d  w i l l  a l low 

such t rea tment .  

Coral-Rich Habi ta t  

Abundance Ind ices  from fou r  s t u d i e s  (Table 1 )  sugges t  some 

d i f f e r e n c e s .  For example, Ctenochaetus s t r i g o s u s  appears  t o  be 

r e l a t i v e l y  more abundant i n  June and August than  i n  November. The 

r e l a t i v e  abundance of Pomacentrus j e n k i n s i  was h ighe r  i n  Hobson's s tudy  

than  i n  any of t h e  t h r e e  o t h e r s ,  perhaps due t o  one o r  two pe r iods  of 

seasonal  abundance i n  Hobson's pooled sample. I have reques ted  t h e  

d a t a  f o r  each t r a n s e c t  from D r .  Hobson i n  o rde r  t o  a s s e s s  t h i s  apparent  



difference. A similar situation is found in Chaetodon multicinctus. 

The differences in relative abundance in Chromis vanderbilti might 

be due to vagaries in sampling: this small species aggregates above 

coral cover while feeding and is highly visible; at other times (for 

various reasons), individuals seek cover within coral interstices and 

are not seen. 

Outer Drop-off Habitat 

Apparently, greater differences exist in the relative abundance of 

three species in this habitat in the 1969, 1974, and 1975 censuses. Two 

of these fishes, Ctenochaetus strigosus and Acanthurus nigrofuscus, are 

wandering herbivores which may account for differences in counts. 

Although the large differences in Chromis agilis and - C. vanderbilti may 

be due to their aggregating habits and consequent counting error, it 

is equally possible that there are ecological explanations. It has 

been observed that these two species tend to be mutually exclusive 

(see also Table 1). It appears that the balance has shifted from 

November 1974 when - C. agilis was more abundant to June 1975 when 

C. vanderbilti occurred in greater numbers. C. hanui is usually - - -  
associated with - C. agilis, or at least occurs with that species con- 

currently although in lesser numbers. Counts for C. - -  hanui are also 

lower in June compared to November. Further observations are needed 

to confirm this apparent inverse relationship and to ascertain the 

cause. 



Boulder Habitat 

The same three species of herbivorous acanthurids which show 

differences in the drop-off habitat also appear to be more abundant 

in the June 1975 counts than in the November 1974 counts and in Hobson's 

1969 pooled counts although the changes are not as marked as in the 

drop-off habitat. 

A more striking difference is shown by Paracirrhites arcatus, the 

eyebrow hawkfish. This fish had abundance indices less than 1.0 in 

past counts but shows a value of 6.78 in June counts when it was the 

fourth most commonly encountered fish. This difference is difficult 

to ascribe to sampling error because the fish is sedentary and non- 

secretive. It is very tolerant of diver activity and is easily seen. 

Further investigation is also recommended for this species. 



Fig .  1. A e r i a l  view of Honaunau Bay ( c o u r t e s y  R. M. T o w i l l  Corp. ,  

Honolulu;  1'' = 500' a p p r o x i m a t e l y ) .  Compare F i g .  2 f o r  

l o c a t i o n  of t r a n s e c t s .  



Fig .  2 .  Map of Honaunau Bay showing transect  l oca t ions  studied by the 

Marine Park Survey Team (Kirnmerer, 1975).  Comparative data used 

i n  t h i s  report were taken from transects  encloeed i n  the  box; 

these  f a l l  wi th in  the coral-rich zone. 
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Fig .  3. Schematic plan view of segmented transect line used in fish 

survey. 



Fig. 4. A University of Hawaii graduate student records the species 

and numbers of fishes seen along a 50 m transect in the 

"coral-rich zone". This area of Honaunau Bay exemplifies 

some of the richest coral and fish communities found in 

Hawaii. 



Replfcatx No. 

Ctenochaetus s t r igosus  

Chronis a g i l i s  

Zebrzsorna f lavescens 

C'xetotsn n v l t i c i n c t u s  

Thalassoaa duoerreyi 

Chroni s hanui -- 
Centropyge p o t t e r i  

F lec t ro .  johns2 

Ckaetodon ornatissirnus 

Chromis vanderb l l t i  

Pomacentrus. jenkensl 

T i m  of  day ( a t  s t a r t )  

Ta ta l  spec ies  

Total Indivlduals  

Date 

'14.1. Abundance Index, see  t e x t .  3Taxonon~lc rev i s ion  s i n c e  Hobson's s tudy precludes t h e  records of t h i s  species .  Hobson 
records both spec ies  under t h e  name ChromiS leucurus;  s e e  Randall and Swerdloff, 1974. 

2Plectroglyphidodon johnstonlanus . 
'These d a t a  a r e  pooled from two . $ Honaunau s i t e s  and two Kealakekua s i t e s  taken during 1969 

Table 1. Coral Rich Transect  - Honaunau, Hawaii. June 10-13, 1975. 



Rep1 i ca t e  No, 

Ctenochcetus str iqosus 

Chrz::s vanderbi 1 t i  

Acantburus nigrofuscus 

Ze5rzso-a f 7avescens 

C k r x i s  ag i l i s  

Thalessom duperreyf . 

Chzetcdon-nu1 t fc inc tus  

Chromis hanui -- 
Cfntropyge po t t e r i  

Halickores ornatissimus 

Plectro. john.2 

Tfre of dzy ( a t  s t a r t )  

Tot21 species 

Total indivfduals 

Date 

LT-1 

No. of 
Indivs. A . I . '  - -  
124 29.95 

25 6.04 

48 11.59 

27 6.52 

27 6.52 

20 4.83 

18 4.35 

7 1.69 

11 2.66 

19 4.59 

5 1.21 

1320 

39 

414 

6/10 

LT-2 

No. - 
108 20.57 

86 16.38 

71 13.52 

46 8.76 

49 9.33 

19 3.62 

15 2.86 

13 2.48 

15 2.86 

11 2.10 

2 0.38 

1045 

36 

525 

6/11 

I 
FS-2 

No. - 
118 23.37 

122 24.16 

55 10.39 

48 9.50 

42 8.32 

15 2.97 

15 2.97 

15 2.97 

8 1.58 

5 0.99 

0930 

30 

50 5 

6/13 

Indivs. - Rank 
of X - 

1 24,88 

2 17,87 

3 11,21 

4 9.32 

5 6.87 

6 3.65 

7 3.30 

8.5 2.17 

8.5 2.21 

10 2.66 

'A.I .  = Abundance Index, see tex t  sPooled frcm two Honaunau and two Palemano Pt. s i t e s .  

'plectroqlyphidodon johnstonianus 

Table 2. Outer Drop-off Transect-Honaunau, Hawaii. June 10-13, 1975. 
A- 



m 
n - 
d 
hn Z n  

Rep1 i ca t e  No. LT-1 LT-2 FS-1 FS-2 
-* - 
C II L II 

Y O  Y O  

No. of X ,  No, Rank < V ) C  4 . - c  
n ?U 

4 - A1 Indivs. No. AI No. A1 k. Indivs. pf X,AI gg XI- 

Ctenochaetus s t r i gosus  209 36.03 219 32.25 167 28.55 162 27.46 189.3 1 31.07 10.77 23.9 

Acanthurus nigrofuscus 133 22.93 140 20.62 136 23.25 155 26.27 141.0 2 23.27 13.74 19.6 

Zebrasoma f 1 avescens 69 11.90 53 7.81 5.7' 9.74 67 11.36 61.5 3 10.20 9.61 11.4 

Parac i r rh i  t e s  arcatus 20 3.45 37 5.45 

Thal assoma duperreyi 30 5.17 53 7.81 

' Pomacentrus jenkensi 20 3.45 30 4.42 

Chaetodon mult icinctus 15  2.53 22 3.24 

Acanthurus leucopareius 1 0.17 33 4.86 

A.  a c h i l l e s  . : - 5 0.86 14 2.06 

Plec t ro .  john.' . 6 1.03 9 1.33 

Forcipiger f lavissimus 8 1.38 6 0.88 

Time of day ( a t  s t a r t )  1545 141 0 

Total species 35 34 

Total individuals  580 679 

Date 6/10 61 12 

'A. I .  = Abundance Index, see  t e x t  

'Pl ectroglyphidodon johnstonianus 

141 5 11 00 -- - - -- - - - - 
35 . . 36 3 5 - - - - <77 3 8 

585 590 608.5 -- - - 672 552 

6/12 611 4 -- - - -- 1969 11/19/74 

SPooled from two Honaunau and two Palemano P t .  s i t e s .  

Table 3. Alahaka Bay Transect, Hawaii. June -. 10-14, 1975. 



I .  -- - -  
T R A N S E C T  N3. 6 

b 

I > S P E C 1  E S  N A M F  N U Y  L E h G T H  h U q / A R E A  W E I G H T  WT/AREA 
C T E N O C H P F T U S  H A W A I I E N S I S  R A N D A L L -  - --- 1 _1 - 20 2 - a  21 8 _--A 4 3 6  - - _ _ _ _  
A C A V T H U F  U S  A C H I L L E S  S H A U  - - _ - - - _ - _ _ _ _ _ _ _  2 3  13  4 6 1 -  1 2 0  2 r  24---- 
A C A N T H U R l l S  L E I J C O P A F E  I U S  ( J F N K I N S )  1 15 2 0 7 2  a 144 
A C A V T H U K U S  N I G F O F U S C U S  ( F O K S S K A L )  6  4  8 1  29 a 7 4 3  1 . 4 8 7  
A C A N T H U P U S  N I G R O R I S  CUV I E R  & V A L E N C I E N N E S  23 P  --46 1 9l---- 382 
C T E V O C H f l E T U S  S T P  I G O S U S  ( P E N N E T T  _ _ -  - _ _ _ _ _ _ _  1 8 9 -  - 8 ---- 373 --2,173 4- 3 4 L  
Z E B K A S Q Y A  F L A V E S C F N S  ( B E N N E T T )  1 5 4  P 308 2.01 1  4 .  8 2 3  
N A S O  L I TIJGATIJS ( RLOCH c SCHNEIDER) 1 2  2  n 2 4  2. 5 6 1  5. 123 
N 4 S 0  L N I C C F N I S  ( F O G S S K A L  I _ - - _  _ -- - - 2--- - 25 -  -- 4---437fl -1.540----- - 
A U L O S T P M U S  C H ! N E N S I S  I L *  ) -- - -__- -1--- 23 --- 2 -- 1 C 1 9 -  039 ___---- - 
M Z L I  C H T H Y S  N I L F R  ( R L O C H )  1 0  2 9 20 2 . 0 1 f I  4. 0 3 7  
S U F F -  AMEN B U R S A  ( B L O C H  & S C U t  I D E R )  3  1 5  6  . 2 6 1  , 522  
C I E C I P E C T U S  V A P I D L D S U S  t C U V  I E R  +5 V A L E N L I E N N - - 1  - _ 4 c 9 C & - o  O X ? - - - -  - 
E XAL-  I A S  D F L V I  S ( KNER) - ____-_____--I___- 13 - 2  2 0 2 9 - r  058 - -- 
C A N T H I G A S T E k  A M R O I U E M S I S  ( R L E E K E R )  1 1 0  2  . 0 2 P  0 056 
= O h C I P I b F C  F L L V I S S I M U S  J O R D A N  & MCGREGOR I I 0  2 
F J = C I P I G F R  L O Y G I  R C S T P I S  ( B P O U S S O N F T  J _ _ -_ __-___--L--- l D - _ _ - - L - - r O  1 3  r 027-------- 
C H A E T O D n N  L U N U L A  ( L A C E P E D E )  J O Q D P K C ,  E V F Q M A N L  I--- 1 5  L- -121 - -r242---- 
C I A 5  T O D O N  O K h A T I  SSI MUS S C L A N D E P  3 1 3  6  . 1 9 P  . 3 9 7  
C H A E T O O O N  CUADQ I H A C U L A T U S  G E A Y  3 10 6 . @ P 2  r 1 6 5  
C H A E  T P D O N  MOLT  I C  I N C T O S  G A R K E T T  - - --______-- 4 B  61 0  -1- 221 
P A " A C I P G H 1  T E S  A F C A T U S  (CI & V.) - 7_____-814--, C62----a 125- - -  - 
P A ~ A C I F R H I T E S  F O Q S T E R  I ( HLOCH & SCHNEIDER) 1  1 5  2 . r?68  . I 3 7  
C I L F H I T C P S  F A S C I A T U S  B E  N h E T T  1 R 2 r 0 09 m 0 1 8  

P 5 ~ U 3 l i C I i F I  L I  N U S  1 E T E A T A t N I  A  S C H U L T Z  1 5 2 
P S E U I ) O C H k I  L . 1  N J S  E V A N I D U S  J. & V. " S L A R L E L W R A S  4___--5-__-8 ------- c O C 7  - 0 1 4  
T i  A L  ASSOMA D u P F K R E Y  I ( O U O Y  & G A I M A R W )  2 Q Q L O - 2 L  496--, 992 - ---- - -- - 

G O H P H S S U S  VAQ I U S  L A C E P E D E  I 8 2 
C O G 1  S  G A I M A I - D I  ( Q U G Y  & G A I M A R O )  1 1 3  2 
S T E T H O J U L I  S  R A L T E p T A  (QUUY 6 GAIMARDI-  __-B - - B - _ _ _ _ f h -  
H A L I C H O E R E S  O C ' N A T I S S  I M U S  ( G A R R E T T )  - -- 1 6 - - - 8 - 3 Z  ~099- r  199 - 
f 4 T i S F H I  N E S  S A N D C I C H I E N S I S  ( 0 .  & G. 1 8 2 m 0 0 8  016 
P A R U P E N E U S  B I F A S C I A T U S  ( L A C E P E D E )  1 15 2 .O4 R a  0 9 7  
Z ? N T F O P Y G F  F 0 T T F . G  I J C q D A N  & M E T Z  @ ' R U S S E L A N G E L E I _ _ _ - 3 7 - - 9  7 4 -  ~ 5 C 2 - d .  0 0 5  - 
P L E C T F G G L Y P H I I ' O D C N  J O H h r S T C N I A N U S _  FOWLER_I;-BUJ I T _ _ _ _  _I? - 3 L _ _ _ - r  137--- r 2 7 4  -- - 
P C t  A C E h T c L t S  J T N K  I N S  I J O R D A N  & E V E R M A N N  3 6 8 7  2 o 4 4 4  a 830 
C H F O M I  S  V A N D E R H I L T I  ( T C K L E R )  1 0 5  3 2 1 0  0 0 3 0  0 O h 1  
C H ~ O U I S  A C I L  IS - _  --- -a* 5-168 --- - -- - - 
C H 2 G Y I S  V C F A T E K  J O G D A N  & H E T Z  _ _ _ _ _  4 9 2  3 ___5X3 - 2 s  i i g 2 5 r 3 3 4 - - - - -  - -  
C H F C : I I  S  H A N U 1  RANDALL  & SWERDLOFF 17 5 3 4  , 0 7 2  .I45 
S C A R U S  S O P D I D U S  F O R S S K A L  2 1 3  4  0 1 3 3  a  267 
MONOTAX I S  GRANDOCULIS  - _ L F R B S S K P U  - _1--- 2 5 2  r 2 5 3 - - - r  502---- -- 
L A N C L U S  C A N E S C F N S  
P S E U D O C H E I L I  N U S  SP.A 2 8 4 

N U M d C R  OF  S P E C  I F S  = _ 4 7  - A U M 3 f  R _ _ ~ F ~ I L S P A E ? ~ B  -_- -- 
- - -  - - -  - . - - - . - - - - - -- -- -- - -- - 

TCTACWFIGHT = 38.619 
C A L C U L A T E n  ON 4 3  S P F C I F S  

- - - - - - - - - -- - -- - 

Table 4. Sample print-out  from t h e  Hawaii Coastal  Zone Data Bank of t r a n s e c t  da ta  

from t h e  Marine Park Survev Team (Kimmerer 1975). 
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CITY OF REFUGE NATIONAL HISTORICAL PARX 

Sample I n t e r p r e t i v e  M a t e r i a l  R e l a t i n g  t o  t h e  Marine Fauna 

of Honaunau Bay, Hawaii 

D r .  Leighton Taylor  
A s s i s t a n t  Leader 

Hawaii Cooperat ive F i s h e r i e s  Research Unit  
Un ive r s i t y  of Hawaii 

Honolulu, Hawaii 96822 







The marine l i f e  communities s een  i n  Honaunau Bay today have been 

a l t e r e d  b u t  l i t t l e  and s o  a r e  undoubtedly very  s i m i l a r  t o  t hose  u t i l i z e d  

by the  pre-contact  Hawaiian i n h a b i t a n t s  of t h e  Honaunau a rea .  The u s e  

of marine resources  by t h e  Hawaiians and t h e i r  legends about  t h e  marine 

animals i n  t h e  Bay a r e  documented i n  some d e t a i l  i n  Emory -- e t  a l .  (1957) 

and Titcomb (1952).  

V i s i t o r s  t o  t h e  City of Refuge Nat iona l  H i s t o r i c a l  Park would 

presumably welcome informat ion  about t h e  ~ a y ' s  marine l i f e  and t h e  

Hawaiians' use  of i t .  Many v i s i t o r s  w i l l  observe t h e  c o r a l  communities 

of t h e  Bay dur ing  sno rke l ing  t r i p s  e i t h e r  i n  t h e  Bay o r  i n  ad j acen t  a r e a s .  

Knowledge of t h e  Hawaiian's regard  f o r  t h e  same s p e c i e s  h e  i s  observing 

w i l l  add meaningful dimensions t o  t h e  v i s i t o r ' s  exper ience  and i n c r e a s e  

h i s  knowledge and r e s p o n s i b i l i t y  f o r  t h e  marine r e sou rces  of Hawaiian 

waters .  

Non-snorkeling v i s i t o r s  t o  t h e  Park would a l s o  b e n e f i t  from 

i n t e r p r e t i v e  informat ion  about Hawaiian marine l i f e  expressed i n  g raph ic  

e x h i b i t s ,  l e c t u r e s ,  and p r i n t e d  m a t e r i a l .  The fo l lowing  paragraphs a r e  

provided as ample s u b j e c t s  f o r  i n t e r p r e t i v e  u s e  by t h e  Park Se rv i ce  f o r  

augmenting v i s i t o r  experience.  

1 )  The long-nosed b u t t e r f l y f i s h .  Two very  similar s p e c i e s  of long-nosed 

b u t t e r f l y f i s h e s  (both wi th  t h e  same Hawaiian name, ~auwiliwilinukunuku'oi'oi) 

a r e  found i n  Honaunau Bay. The r a r e r  s p e c i e s  of t h e  two, Fo rc ip ige r  

l o n g i r o s t r i s ,  is found i n  only a few l o c a t i o n s  i n  H a w a i i ,  b u t  i s  abundant i n  t h e  

Bay. I t  can b e  d i s t i ngu i shed  from t h e  more common s p e c i e s ,  F. f l a v i s s i m u s ,  



by t h e  i t s  s m a l l e r  mouth, l o n g e r  s n o u t ,  and t h e  b l a c k  f l e c k s  on i t s  c h e s t .  

F o r c i p i g e r  l o n g i r o s t r i s w a s t h e  f i r s t  Hawaiian f i s h  t o  r e c e i v e  a  L innaean ,  

o r  s c i e n t i f i c  name. A specimen c o l l e c t e d  by a  n a t u r a l i s t  on C a p t a i n  

Cook's  v i s i t  t o  nea rby  Kealakekua Bay was s e n t  back t o  Europe and 

d e s c r i b e d  i n  1789 by P.  M. A. Broussone t ,  whose t y p e  specimen i s  

p r e s e r v e d  i n  t h e  B r i t i s h  Museum ( N a t u r a l  H i s t o r y )  i n  London. 

The Hawai ians '  name f o r  t h e s e  two L a u w i l i w i l i n u k u n u k u ' o i ' o i ,  

l i t e r a l l y  t r a n s l a t e d ,  means "sharp-backed w i l i w i l i  l e a f " ,  r e f e r r i n g  t o  

t h e  l e a f  of  t h e  n a t i v e  t r e e  whose wood was used f o r  n e t  f l o a t s  and 

s u r f b o a r d s .  Although t h e r e  i s  l i t t l e  meat on t h e s e  f i s h ,  t h e  Hawaiians 

o c c a s i o n a l l y  a t e  them b r o i l e d  (Titcomb 1960) .  I n d i v i d u a l s  of  b o t h  

s p e c i e s  a r e  u s u a l l y  s e e n  t r a v e l i n g  i n  p a i r s ,  swimming o v e r  t h e  c o r a l  

r i c h  a r e a s  of  t h e  r e e f ,  u s i n g  t h e i r  l o n g  s n o u t s  t o  p l u c k  s m a l l  

i n v e r t e b r a t e  a n i m a l s  from c r e v i c e s  i n  t h e  r e e f .  While b o t h  s p e c i e s  a r e  

found i n  t h e  y e l l o w  c o l o r  p a t t e r n ,  r a r e l y  i n d i v i d u a l s  o f  - F. l o n g i r o s t r i s  

a r e  found i n  a n  a l l  b l a c k  form. S c i e n t i s t s  a r e  s t i l l  p u z z l e d  o v e r  t h e  

r e a s o n s  f o r  t h i s  u n u s u a l  c o l o r  v a r i a t i o n .  

Today, t h e s e  two s p e c i e s  s t i l l  have economic impor tance  i n  Hawaii .  

Over 7 , 5 0 0 I y e a r  a r e  c o l l e c t e d  a l i v e  f o r  s a l e  i n  t h e  aquar ium t r a d e  

w i t h i n  t h e  s t a t e  and on t h e  mainland.  The a n n u a l  w h o l e s a l e  v a l u e  is  

abou t  $30,000 f o r  t h e s e  two s p e c i e s  a t  p r e s e n t .  

2 )  Shark  f i s h i n g  and l o r e .  Sharks  f e a t u r e d  p r o m i n e n t l y  i n  Hawaiian 

f o l k l o r e  and s p o r t f i s h i n g a n d  some were  b e l i e v e d  t o  be  t h e  p a t r o n  demigods 

of  c e r t a i n  f i s h e r m e n .  

S t o k e s  ( i n  Emory -- e t  a l .  1957) r e l a t e s  t h e  a l i i ' s  s p o r t  of f i s h i n g  f o r  

n i u h i  ("maneater",  p r o b a b l y  t h e  t i g e r  s h a r k ,  Galeoce* c u v i e r  o r  r a r e l y  

t h e  g r e a t  w h i t e ,  Carcharodon c a r c h a r i a s )  i n  w a t e r s  o f f  Honaunau Bay. 

Chumming b a i t  was p r e p a r e d  by p l a c i n g  a  l a r g e  dead p i g  o r  human remains  



on a  r o c k  s h e l f  a t  t h e  C i t y  of  Refuge f o r  s e v e r a l  days .  The decayed 

f l e s h  was t h e n  wrapped i n  t i  l e a v e s  and suspended from t h e  c o n n e c t i n g  

booms of  a l a r g e  d o u b l e  canoe a t  t h e  f i s h i n g  s i t e .  The bund le  was poked 

w i t h  s t i c k s  t o  r e l e a s e  j u i c e s  of  t h e  decomposed f l e s h  which d i s p e r s e d  

i n  t h e  w a t e r  and a t t r a c t e d  t h e  s h a r k .  

A s  t h e  s h a r k  swam t o  t h e  b a i t ,  nooses  were  s l i p p e d  o v e r  t.he head 

and t a i l .  The s p o r t i n g  c h i e f s  t h e n  jumped overboard  and proceeded t o  

w r e s t l e  t h e  s h a r k  and k i l l  i t  w i t h  wooden d a g g e r s .  The s h a r k  f l e s h  ?:as 

kapu f o r  women t o  e a t  b u t  was consumed by t h e  v i c t o r i o u s  f i s h e r m e n .  

S t o k e s  a l s o  r e l a t e s  t h e  Hawaiian b e l i e f  t h a t  underwate r  c a v e s  i n  t h e  

a r e a  were  t h e  home of  a  s h a r k  god, t h e  c a v e  b e i n g  c a l l e d  -- Lua mano. Although 

t h e  l o c a t i o n  of  t h i s  c a v e  i s  n o t  s p e c i f i e d  i n  d e t a i l ,  i t  i s  p o s s i b l e  t h a t  

t h e  e x t e n s i v e  u n d e r c u t s  and deep c a v e s  under  t h e  pahoehoe wes t  of  t h e  

r e s t o r e d  h e i a u  may be  t h e  l e g e n d a r y  s i t e .  Calm wea the r  d u r i n g  t h e  J u n e  

v i s i t  a l lowed p r e l i m i n a r y  e x p l o r a t i o n  of  t h i s  network.  C a u t i o n  and t h e  

l a c k  of  d i v i n g  l i g h t s  p rec luded  e n t r y  i n t o  one  c a v e  t h a t  appeared  t o  be  a t  

l e a s t  1 0  m deep.  The r e e f  w h i t e - t i p  s h a r k ,  Tr iaenodon  o b e s u s  i s  commonly 

found i n  such  l a r g e  h o l e s  and t h i s  may b e  r e l a t e d  t o  t h e  b e l i e f  t h a t  t h e  

c a v e s  housed a s h a r k  god. 
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ABSTRACT 

This  paper  is t h e  r e s u l t  of f i e l d  work 

Nat iona l  Park from March 1 3  t o  May 7, 1975. 

conducted a t  Haleakala  

I t  w a s  n o t  p o s s i b l e  dur ing  

t h i s  s h o r t  t i m e  pe r iod  t o  i n v e s t i g a t e  a l l  a s p e c t s  of  t h e  proposa l  t h a t  

w a s  submit ted be fo re  t h e  f i e l d  work began. A l l  t h e  evidence t h a t  w a s  

ob ta ined  suggested t h a t  t h e  B a r n  O w l  (Tyto a l b a )  i s  an uncommon spec i e s  

w i th in  t h e  boundaries  of t h e  Park. I was t h e r e f o r e  unable t o  f i n d  e i t h e r  

r o o s t s  o r  n e s t s  of t h i s  s p e c i e s  and could n o t  be c e r t a i n  t h a t  t h e  p e l l e t s  

found belonged t o  t h i s  s p e c i e s  o r  t o  t h e  PUEO.' A l a r g e  number of p e l l e t s  

h a w a i i a n  ve rnacu la r  names a r e  p r i n t e d  i n  upper ca se  l e t t e r s  

throughout.  



(about 60) from a r e a s  w i t h i n  the  c r a t e r  where t h e r e  appeared t o  be 

overlap i n  the  feeding a r e a s  of t he  Barn O w l  and the  PUEO (Asio flammeus) 

were e l imina ted  from my a n a l y s i s .  

Although t h e  Barn O w l  and the  PUEO a r e  both l a r g e  enough t o  prey  

upon r e c e n t l y  hatched NENE (Branta s andv icens i s ) ,  no evidence was found 

t h a t  they  do so .  This r e p o r t  i s  i n  no sense  conclus ive  because t h e  r o o s t  

of t h e  Barn O w l  t h a t  was heard near  Pa l iku  Cabin was no t  found, and owl 

p e l l e t s  from t h i s  a r e a  would be  t h e  c r i t i c a l  ones f o r  determining the  

food h a b i t s  of owls i n  t he  NENE r e l e a s e  a r e a .  

In t roduc t ion  

Walker (1974) r e p o r t s  t h a t  mainland Short-Eared Owls a r e  gregar ious  

and colony ground-nest ing b i r d s  t h a t  p r e f e r  t he  t a l l  g r a s ses  i n  and 

around marshy a r e a s .  However, Walker a l s o  r e p o r t s  t h a t ,  on t h e  i s l a n d  

of Oormlashka of Alaska,  Short-Eared Owls have a l t e r e d  t h e i r  t y p i c a l  

n e s t i n g  h a b i t s  and b u i l d  t h e i r  n e s t s  i n  burrows. Very l i t t l e  has  been 

publ ished on t h e  breeding  h a b i t s  of t he  PUEO; a l l  n e s t s  r epo r t ed  thus  

f a r  have been b u i l t  on t h e  ground. There i s  no evidence t h a t  t h e  PUEO 

i s  c o l o n i a l  o r  g rega r ious .  

That owls c a s t  p e l l e t s  i n  t h e i r  hunt ing  t e r r i t o r y  was desc r ibed  by 

Craighead and Craighead (1969) who s t a t e d  : "Frequent ly t h e  Short-Eared 

O w l  c a s t s  a  p e l l e t  i n  t h e  l a t e  a f te rnoon o r  evening b e f o r e  l eav ing  t h e  

r o o s t  . . .  i n d i c a t i n g  t h a t  t h e  b i r d s  o f t e n  c a s t  i n  l a t e r  a f t e rnoon  and t h a t  

each owl would e j e c t  no more than one p e l l e t  a t  t h e  r o o s t  per  day and 

might no t  c a s t  u n t i l  a f t e r  i t  had l e f t  t h e  r o o s t . "  Guerin ( i n  Craighead 

and Craighead, 1969) found t h a t  t h e r e  were a t  l e a s t  two d a i l y  e j e c t i o n s  

of p e l l e t s  by t h e  Barn Owl---one i n  t he  hunt ing  a r e a ,  and one a t  t h e  

r o o s t .  



P e l l e t  a n a l y s i s  has  been found t o  be  an  a c c u r a t e  method of determining 

the  food h a b i t s  of owls. This i s  b e s t  expressed by Craighead and Craighead 

(1969) who s t a t e :  "where smal l  rodents  a r e  t h e  major food of hawks and 

owls,  t h e r e  gene ra l ly  i s  s u f f i c i e n t  osseaus evidence i n  the  p e l l e t s  t o  

r e v e a l  a c c u r a t e l y  t h e  number of i nd iv idua l s  r ep re sen ted .  Because a  

g r e a t e r  amount of bone i s  found i n  owl than  i n  hawk p e l l e t s ,  t h e  number 

of i nd iv idua l  prey  items per  owl p e l l e t  more c l o s e l y  r e p r e s e n t s  t h e  a c t u a l  

number of i n d i v i d u a l s  consumed t o  form the  p e l l e t  than i s  t h e  ca se  wi th  

hawks. . .  We found t h a t  f o r  each i n d i v i d u a l  prey  i tem,  722 Short-Eared 

O w l  p e l l e t s  averaged 2.24 grams, whi le  450 Marsh Hawk p e l l e t s  averaged 

.92 grams. This d i f f e r e n c e  i s  l a r g e l y  i n d i c a t i v e  of t he  g r e a t  d i f f e r e n c e  

i n  osseous remains found i n  t h e  two types of p e l l e t s .  We a l s o  determined 

t h a t  approximately 90 pe rcen t  of t he  roden t s  fed  t o  a  c a p t i v e  Marsh Hawk 

was ev iden t  i n  t h e  p e l l e t s ,  whereas p r a c t i c a l l y  100 pe rcen t  was found 

i n  t h e  Short-Eared O w l  p e l l e t s . "  

Methods and Study Areas 

From s i x  d i f f e r e n t  r eg ions  i n  and ad jacen t  t o  Haleakala  Nat ional  

Park,  I c o l l e c t e d  87 owl p e l l e t s  from t h e  PUEO. Each of t h e s e  a r e a s  was 

des igna ted  a s  a  hunt ing  t e r r i t o r y  of t h e  PUEO, based on v i s u a l  observa t ions  

of  PUEO hun t ing  i n  t h e  d a y l i g h t  hours .  

The s i x  des igna ted  a r e a s  of c o l l e c t i o n  and observa t ion  i n  t h i s  s tudy 

(with t h e  except ion  of t h e  c r a t e r  f l o o r ,  which exh ib i t ed  v a s t  a r e a s  of 

s p a r s e l y  vegeta ted  r eg ions )  were a l l  similar i n  p l a n t  types and h a b i t a t  

b u t  were widely separa ted  by e l e v a t i o n .  ( F i g .  1). 

Upon c o l l e c t i o n  t h e  p e l l e t s  were l abe l ed  and each s e p a r a t e l y  placed 

i n  p l a s t i c  c o n t a i n e r s  and r e tu rned  t o  t he  l abo ra to ry  f o r  a n a l y s i s .  The 
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p e l l e t s  were c l a s s i f i e d  according t o  t h e  form and apparent  s t a t e  of 

weathering a s  old o r  f r e s h  and whole or  broken. Each p e l l e t  was weighed 

t o  the n e a r e s t  t e n t h  of a  gram on an  Ohaus t r i p l e  beam ba lance ,  s i zed  

by length  and width wi th  c a l i p e r s  and then teased a p a r t  and scanned 

under a  Bausch and Lomb d i s s e c t i n g  microscope f o r  c o n t e n t .  

Animal remains were i n i t a l l y  so r t ed  i n t o  four  groups: r a t ,  mouse, 

b i r d  and i n s e c t .  Then, when p o s s i b l e ,  i d e n t i f i c a t i o n  t o  genus and 

spec i e s  was made. Each p e l l e t  examined was placed i n  a  c o n t a i n e r ,  marked 

and shipped t o  t h e  B .  P .  Bishop Museum f o r  conf i rmat ion  of i d e n t i f i c a t i o n  

of mammals and i n s e c t s ;  D r .  Berger i d e n t i f i e d  a l l  b i r d  remains when 

p o s s i b l e .  (FTgs. 2 - 5 ) .  

Care was taken t o  c o l l e c t  p e l l e t s  only i n  a r e a s  thought t o  be  u t i l i z e d  

by only one of the  two spec i e s  of owls, thus  minimizing t h e  chance of  

p e l l e t  m i s i d e n t i f i c a t i o n .  Uncer ta in ty  on t h i s  p o i n t  i n  r e s p e c t  t o  some 

study a r e a s  i s  t h e  reason t h a t  t h e  d a t a  c o l l e c t e d  on the  Barn O w l ,  and 

a s  many a s  60 p e l l e t s  thought t o  be PUEO, a r e  n o t  included i n  t h i s  r e p o r t .  

Severa l  methods of record ing  p e l l e t  con ten t  d a t a  a r e  i n  gene ra l  u se .  

P e l l e t  con ten t s  may be expressed a s  the  number of t imes remains of prey 

animals a r e  represented  o r  a s  percentages  of i n d i v i d u a l  p rey  i tems found 

i n  t he  p e l l e t s .  In  t h i s  s tudy ,  both methods have been used whenever 

p o s s i b l e ,  bu t  major r e l i a n c e  i s  placed on percentage  of p rey  s p e c i e s  r a t h e r  

than frequency of r e p r e s e n t a t i o n .  

Observations were made i n  s i x  s e p a r a t e  PUEO feeding a r e a s .  In  f i v e  

of t hese ,  on ly  a s i n g l e  owl was observed;  a  p a i r  of b i r d s  was seen i n  one 

a r e a .  

Area 1 s t r e t c h e s  along t h e  ho r se  t r a i l  used a s  a  s e r v i c e  road by 

the  Nat iona l  Park Serv ice  leading  from Hosmer Grove, (6,500 f t . )  t o  t he  
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c r a t e r  r i m  near  the  beginning of Halemauu T r a i l ,  (8,000 f t  .) . The h a b i t a t  

i n  t h i s  a r e a  i s  cha rac t e r i zed  by scrub Vaccinium, s i l v e r  geranium, OHELO, 

scrub MAMANE, and s c a t t e r e d  pa tches  of tussock g r a s s .  S ix teen  p e l l e t s  

were c o l l e c t e d  i n  t h i s  a r e a .  Owls were seen on seven f i e l d  t r i p s  h e r e .  

Area 2 .  This a r e a  included t h e  e n t i r e  c r a t e r  f l o o r ,  and a  l a r g e  

a rea  where i t  i s  be l ieved  the re  a r e  only two PUEO hunt ing  t e r r i t o r i e s .  

The h a b i t a t  of the  c r a t e r  f l o o r  ranges from l a r g e  s t r e t c h e s  of ba r r en  

lava  and c inde r s  t o  PUU's densely covered by MAMANE and Vaccinium, and 

t o  t he  lu sh  and d i v e r s e  vege ta t ion  from Pa l iku  t o  t h e  en t rance  of Kaupo 

Gap. 

Of some 73 p e l l e t s  c o l l e c t e d  i n  t h i s  a r e a ,  only t h i r t e e n  were 

analyzed and used i n  t h i s  r e p o r t  because of two p o s s i b l e  t e r r i t o r i a l  

over laps  by the  Barn O w l  and PUEO. The p o s s i b i l i t y  of p e l l e t  m i s i d e n t i f i c a t i o n  

i n  t hese  a r e a s  proved too g r e a t  t o  inc lude  these  d a t a  i n  t h i s  r e p o r t .  

Area 3 .  This i s  Kalapawil i  Ridge a t  an e l e v a t i o n  of about 8,000 

f e e t .  It overlooks t h e  c r a t e r  f l o o r .  This a r e a  i s  c h i e f l y  Deschampsia 

grass land  wi th  scrub  Vaccinium predominating i n  t he  pe r iphe ry  of t he  a r e a .  

PUEO were observed on t h r e e  f i e l d  t r i p s .  Twelve pe l l e t swere  c o l l e c t e d  

along t h e  r i d g e .  

Area 4 .  This i s  t he  h a b i t a t  a long Haleakala Highway, from Hosmer 

Grove a t  6,800 f t .  t o  t h e  summit a t  10,000 f e e t .  The cover ranges from 

Vaccinium, MAMANE and R a i l l a r d i a  i n  t he  s c a t t e r e d  meadows from 6,800 t o  

9,000 f t . ,  t o  t he  r e l a t i v e l y  ba r r en  landscape of t h e  summit. Numerous 

s i g h t i n g s  of t he  PUEO hunt ing  a long  the highway were recorded up t o  8,000 

f e e t .  Twenty p e l l e t s  were c o l l e c t e d  and analyzed from t h i s  a r e a .  

Area 5 .  This i s  a p r i v a t e  c a t t l e  graz ing  p a s t u r e  j u s t  o u t s i d e  the 

park  boundary. It o f f e red  the  most information on owl behavior  of any 

of the  o t h e r  s tudy  a r e a s .  Over 30 v i s u a l  observa t ions  were made of  a  



s i n g l e  PUEO, wi th  d a i l y  record ings  being made of i t s  a c t i v i t y  a t  va r ious  

t imes between s u n r i s e  and s u n s e t .  A p a i r  of PUEO was observed only once 

a t  dusk. The vege ta t ion  i n  t h i s  a r e a  was predominantly grass land  wi th  

occas iona l  s t ands  of euca lyptus  and four  gulches  which r a n  t h e  length  

of t h e  a r e a .  Twenty-five p e l l e t s  were c o l l e c t e d  and analyzed from t h i s  

h a b i t a t .  The remains of one o r  more pheasants  and one p e t r e l  were found 

b u t  t he  cavse of dea th  of t hese  b i r d s  could not  be determined. 

Area 6 .  This i s  Ukulele T r a i l  which l eads  down-slope from Hosmer 

Grove predominantly through introduced evergreen t r e e s .  Only f i v e  old 

p e l l e t s  were faund along t h i s  jeep  road.  

Resu l t s  

Of the  87 PUEO p e l l e t s  examined, it was found (Tables 1 - 8)  t h a t  

r a t s  c o n s t i t u t e d  35.63%, mice 57.47%, b i r d s  48,27%, and i n s e c t s  22.98%. 

On A p r i l  29, 1975, I observed a PUEO hover and laed i n  t he  Area 5 

s tudy  p l o t .  When I approached t h e  a r e a  i n  which the  b i r d  w a s  l a s t  seen, 

t h e  owl f lushed  a t  a d i s t a n c e  of n o t  more than 15 yards .  Clutched i n  i t s  

t a l o n s  wae a decap i t a t ed  sky la rk .  

Although no f e r a l  dogs ox c a t s  were c o l l e c t e d  f o r  conf i rmat ion  of 

t h e i r  food h a b i t s  by stomach a n a l y s i s ,  two c a t s  and seven dogs were observed 

numerous times w i t h i n  t h e  c r a t e r  by me, members of t h e  park s t a f f ,  and by 

employees of t h e  S t a t e  Div is ion  of F ish  and Game. On one occas ion ,  f i v e  

dogs were seen  t o  hold f i v e  f e r a l  goa t s  a t  bay and appa ren t ly  were c l o s i n g  

i n  t o  k i l l .  Hunters ,  who were wi tnes s ing  t h i s  s p e c t a c l e ,  sho t  and k i l l e d  

two of the  goa t s  b u t  missed i n  t h e i r  a t tempt  t o  shoot  t h e  dogs. 

On A p r i l  3, 1975, t he  mut i l a t ed  c a r c a s s  of one a d u l t  NEME was found. 

The c o l o r  bands which remained on t h e  l e g  of  this b i r d  bore numerous too th  



marks such a s  could have r e s u l t e d  from having been gnawed by e i t h e r  a dog 

o r  l a r g e  c a t .  Fur ther  evidence was found i n  c o l l e c t i n g  what appeared t o  

be the  s c a t  of a dog conta in ing  t h e  f e a t h e r s  and bones of a l a r g e  b i r d .  

On A p r i l  3 ,  1975, Mr.  Joseph Medeiros of t h e  S t a t e  Div is ion  of F i sh  

and Game and I discovered t h e  n e s t  of a NENE wi th  t h r e e  eggs t h a t  had been 

abandoned. Signs of dogs having been i n  the  v i c i n i t y  (g.g., dog t r a c k s  

and s c a t )  were found dur ing  a  l a t e r  v i s i t .  

Although a c t u a l  p reda t ion  by dogs upon t h e  NENE has n o t  been r e p o r t e d ,  

s u f f i c i e n t  c i r c u m s t a n t i a l  evidence has  been observed i n  t h i s  s tudy  t o  

warran t  a  s t rong  susp ic ion  t h a t  dogs a r e  ins t rumenta l  i n  t h e  d e c l i n i n g  

s t a t e  of t h e  NENE. 

Discussion 

L i t t l e  i s  known about  t h e  feeding  behavior  o r  breeding  b io logy  of 

Hawaii 's  n a t i v e  Short-Eared O w l .  The s tudy  on t h e  food h a b i t s  of Hawaii 's  

r a p t o r i a l  b i r d s  produced by Tomich (1971) was informat ive ,  b u t  was r e s t r i c t e d  

t o  the i s l a n d  of  Hawaii. Tomich d i d  n o t  f i n d  any b i r d  remains i n  t h e  p e l l e t s  

t h a t  he examined, whereas i n  t h i s  s tudy b i r d  remains were found i n  48.27 

pe rcen t  of t he  87 p e l l e t s  examined. 

Although p o s i t i v e  i d e n t i f i c a t i o n  of a l l  t h e  spec i e s  of prey  i tems has  

n o t  y e t  been completed, s u f f i c i e n t  remains of 44 b i r d s  d i d  a l low f o r  a 

breakdown i n t o  two c a t e g o r i e s :  1 )  medium-sized b i r d s  (g.g., young pheasants ,  

sky la rks  and p love r s )  and 2) small  b i r d s  (g.g., honeycreepers ,  white-eyes 

and l i n n e t s ) .  Of t hese  44 b i r d  remains,  28 were found t o  be those  of small  

b i r d s  (one of which was p o s i t i v e l y  i d e n t i f i e d  as t h a t  of an APAPANE, 

Himatione eanguinea,  by D r .  Berger) and 16 were c l a s s i f i e d  a s  medium-sized 

b i r d s .  One was i d e n t i f i e d  a s  p o s s i b l y  a  j uven i l e  pheasant .  



Seven remains were found t o  have yellow f e a t h e r s ,  4 wi th  red  f e a t h e r s ,  

and 2 wi th  green f e a t h e r s .  This  evidence,  coupled wi th  the  p o s i t i v e  

i d e n t i f i c a t i o n  of one APAPANE inges t ed ,  lends credence t o  my theory t h a t  

t h e  PUEO could be ins t rumenta l  i n  t h e  c o n t r o l  of endemic b i r d  popu la t ions .  

It was f u r t h e r  suggested,  by the  osseous remains of t h e  s i x t e e n  medium- 

s i zed  b i r d s  which i n  some in s t ances  exh ib i t ed  i n t a c t  d i g i t s  of young pheasants ,  

t h a t  t h e  PUEO i s  capable of preying on NENE g o s l i n g s .  

I b e l i e v e  t h a t  t h e r e  a r e  no more than two p a i r s  of barn owls and 

p o s s i b l y  only one p a i r  w i t h i n  Haleakala  C r a t e r .  U n t i l  t he  n e s t s  o r  r o o s t s  

of t hese  b i r d s  a r e  found, s o  t h a t  p e l l e t s  can be c o l l e c t e d ,  we w i l l  no t  be 

a b l e  t o  d iscover  t h e  food h a b i t s  of t h e s e  owls i n  g r e a t e r  d e t a i l .  
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Table 1. Summary of PUEO (& f l a m e u s )  f e c a l  p e l l e t  con ten t s .  

Food Source 

Bi rds  

Mice 

Rats  

I n s e c t s  

Number of occurrences Percentage occurrence 

Average weight per  p e l l e t  was 2.37 g .  



Fig .  2 .  F e c a l  p e l l e t s  of PUEO (As io  flammeUs) p l ~ o t o g r a p h e d  i n  s i t . u  

i n  Area 5.  



Fig. 3. Typical PUEO (Asio - -- £lammeus) pellets collected from 

Haleakala National Park, Hawaii. 



Fig. 4. PUEO (Asio - £Iammeus) fecal pellets and osseus remains of 

a rat from part of the pellet. 



Fig. 5. Third and Fourth Phalanges of a juvenile pheasant £eased 

out of a PUEO (Asio fll;ammeUSUS: fecal pellet collected in 

Haleakala National Park. 
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Table 2 .  The con ten t s  of Asio flammeus f e c a l  p e l l e t s  from Area 1. 

P e l l e t  Weight Rat Age 
No. (Grams) Remains Mouse I n s e c t  Bird of P e l l e t  

5 0  

5 1  

5  2 

53  

5 4  

5  5  

5  6  

5  7 

5 8 

5 9 

7 5 

7 6  

7 7 

7 8  

7 9 

8 0 

Mouse 

1 (Orthoptera)  - 
- - 
- - 

1 (Coleoptera) 1 (medium) 

1 (Orthoptera)  - 

1 (small)  

1 (small)  

- - 
- 1 (small)  

2 (Orthoptera)  - 
- - 
3 (Orthoptera  & 2 (small)  

Coleop t e r a )  

- 2 (small)  

1 (Orthoptera)  1 (small)  

TOTAL PREY SPECIES 

Rat Mouse Bird I n s e c t  

5 8 9 9 

PREY SPECIES PER PELLET 

Mouse Mouse Mouse Bird Bird Bird Rat Rat 

Old 

Old ' 

Old 

Old 

Old 

Old 

Fresh 

Old 

Old 

Old 

Old 

0 ld 

Old 

Fresh 

Fresh 

Fresh 

Only & Rat & Bird & I n s e c t  Only & Rat & I n s e c t  Only - & I n s e c t  

4 0  3  1 1 1 2 1 3 

AVERAGE WEIGHT PER PELLET = 4 . 0 6  



Table  3. The c o n t e n t s  of Asio flanunens f e c a l  p e l l e t s  from Area 2. 

P e l l e t  Weight R a t  Age 
No. (Grams) - Remains Mouse I n s e c t  B i rd  of P e l l e t  

9  3.82 - 1 - 1 ( s m a l l )  Old 

11 1 . 8 5  - 1 - 1 ( s m a l l )  F r e s h  

3  6 4.88 - 1 - - Old 

3  7  4.66 - 1 1 ( O r t h o p t e r a )  - Old 

38 3 .69 - 1 1 ( O r t h o p t e r a )  - Old 

4  1 3.46 1 - - - Old 

4  5  2 .90 - 1 - - Old 

60 2.00 - 1 - - Old 

6 1  2.45 - 1 1 ( O r t h o p t e r a )  1 (med.) Old 

6  2  2.52 1 1 - - Old 

63 2 .00 - 1 - - Old 

6  4  2 .10 1 - - - Old 

6  7  2.47 - 1 - 1 (med. ) F r e s h  

TOTAL PREY SPECIES 

Rat Mouse B i r d  I n s e c t  

4  11 4 3 

PREY SPECIES PER PELLET 

Mouse Mouse Mouse Mouse B i r d  B i r d  Bird Rat R;l t 
Only & Rat 6 Bird  & I n s e c t  Only & Rat & I n s e c t  Only 6 Iusc?ct -- 

AVERAGE WEIGHT PER PELLET = 2.99 



Table  4. The c o n t e n t s  of Asio flammeus f e c a l  p e l l e t s  from Area 3 .  - 

P e l l e t  Weight R a t  Age 
No. (Grams) Remains Mouse I n s e c t  Bird  of P e l l e t  

- 
- 

1 (Mantidae) 

- 

- 

- 
- 

1 ( s m a l l )  

1 ( s m a l l )  

- 

- 
- 
- 

- 
- 

1 ( s m a l l )  

1 (med. ) 

1 ( s m a l l )  

1 ( s m a l l )  

Old 

Old 

Old 

Old 

Old 

0 l d  

F r e s h  

0 l d  

Old 

0 l d  

0 l d  

F r e s h  

TOTAL PREY SPECIES 

Rat Mouse Bird  I n s e c t  

3 1 0  6 1 

PREY SPECIES PER PELLET 

Mouse Mouse Mouse Mouse B i r d  Bi rd  Bi rd  Rat R a t  
Only & Rat 6 Bird  & I n s e c t  Only & Rat & I n s e c t  Only & I n s e c t  

AVERAGE WEIGHT PER PELLET = 2.87 



Table 5 .  The con ten t s  of Asio flammeus f e c a l  p e l l e t s  from Area 4. 

P e l l e t  Weight Rat Age 
No. (Grams) Remains Mouse I n s e c t  Bird of P e l l e t  

15 

16 

17 

18 

19 

2 0 

2 1 

22 

23 

2 4 

2 5 

26 

2 7 

28 

2 9 

30 

3 1 

3 2 

33 

3 4 

Mouse 

- 
- 
- 
- 
- 
- 
- 
- 
2 (Orthop t e r a )  

1 ( ? I  

1 (Orthop t e r a )  

- 
- 
- 
- 
- 
- 
- 
1 (Orthoptera)  

- 

(small)  

(medium) 

(small)  

(small)  

(nied ium) 

(medium) 

(medium) 

(med ium) 

Fresh 

Old 

Old 

Old 

o ld  

Old 

Old 

Old 

Old 

Old 

Old 

Old 

Old 

Old 

Old 

Old 

Fresh 

Fresh 

Fresh 

Old 

TOTAL PREY SPECIES 

R a t  Mouse Bird Insec t  

0 2 2 8 5 

PREY SPECIES PER PELLET 

Mouse Mous e Mou s e Bird Bird Bird Rat Rat 
Only & Rat & Bird & I n s e c t  Only & Rat & I n s e c t  Only & I n s e c t  

9 0 8 4 0 0 0 0 0 
AVERAGE WEIGHT PER PELLET = 2.48  
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Table 6 .  The con ten t s  of Asia flammeus f e c a l  p e l l e t s  from Area 5 .  

P e l l e t  Weight R a t  Age 
No. (Grams) Remains Mouse Insec t  Bird of P e l l e t  

9 6 4.72 1 - - 1 (medium) Old 

9 7 3 .90 1 - 1 (Coleoptera) 1 (medium) Old 

98 5.30 2 .. - - 0 ld  

9 9 4.08 1 - - - Old 

100 2.70 1 - 2 (Orthoptera)  - Old 

101 2.43 1 - - - Fresh 

10 2 3.34 - - 1 (Hymenoptera) 1 (medium) Old 

103 5.62 1 - - - Old 

104 5.01 1 - 3-4 (Orthoptera)  1 Old 

TOTAL PREY SPECIES 

Rat Mouse Bird Insec t  

9 0 4 8 

PREY SPECIES PER PELLET 

Mouse Mouse Mouse Mouse Bird Bird Bird R a t  Rat 
Only & R a t  & Bird & In sec t  Only & R a t  & I n s e c t  Only & I n s e c t  

AVERAGE WEIGHT PER PELLET = 4.12 



Table  7. The c o n t e n t s  of Asio flamrneus f e c a l  p e l l e t s  from Area 5A. 

P e l l e t  Weight Rat Age 
No. (Grams) Remains Mouse I n s e c t  B i rd  of P e l l e t  

8 2 5.32 - - 1 (Coleop te ra )  1 ( s m a l l )  Old 

8  3  6.80 - - - 1 (med. ) Old 

84 2.72 2  - - - Old 

8  5 3.57 1 - - 1 (small.) F r e s h  

8  6  3.70 1 - - 1 ( s m a l l )  Old 

8  7  4.61 1 - - 1 ( s m a l l )  Old 

88 2.20 - - - 1 ( s m a l l )  Old 

8  9  2.10 - - - 1 (med. ) Old 

90 3.67 1 - - - Old 

9  1 2.80 1 - 1 (Coleop te ra )  - F r e s h  

1 ( s m a l l )  Old 

- Old 

- F r e s h  

TOTAL PREY SPECIES 

Rat Mouse I Bird  I n s e c t  

PREY SPECIES PER PELLET 

Mouse Mouse Mouse Mouse Bi rd  Bi rd  B i r d  Rat Rat 
Only & Rat & Bird  & I n s e c t  Only & Rat & I n s e c t  Only & I n s e c t  

AVERAGE WEIGHT PER PELLET = 3.92 



Table  8. The c o n t e n t s  of - Asio flammeus f e c a l  p e l l e t s  from Area 6 .  

P e l l e t  Weight R a t  Age 
No. (Grams) Remains Mouse I n s e c t  Bird  of P e l l e t  

6 9 3.85 - 1 - 1 (med.) Old 

7 0 3 .80  1 - - 1 ( s m a l l )  Old 

7 1 4.00 1 - 1 ( O r t h o p t e r a )  1 ( s m a l l )  Old 

7 2 3.12 - 1 - 1 ( s m a l l  Old 

7 3 --- 1 - - 1 ( s m a l l )  Old 

TOTAL PREY SPECIES 

Rat Mouse B i r d  I n s e c t  

3 2 5 1 

PliEY SPECIES PER PELLET 

Mouse Mouse Mouse Mouse Bi rd  Bird  B i r d  Rat R a t  
Only & R a t  & B i r d  & I n s e c t  Only & Rat & I n s e c t  Only & I n s e c t  

AVERAGE WEIGHT PER PELLET = 3 .69  



APPENDIX D 

Personnel  involved i n  t h e  Un ive r s i t y  o f  Hawaii Nat iona l  Parks  

Cooperat ive S t u d i e s  Unit  i n  02 yea r .  

Un i t  Support and General A c t i v i t i e s  

D r .  Maxwell S. Doty Dept. o f  Botany 

M r .  Barry H i l l  1 I 

M s .  Carole  Packard I I 

M s .  Joan  K i r t l e y  11 

M r .  Ismael  Trono I I 

M r .  H. Eddie Smith 

M r .  Ter ry  Parman 

UHCPSU 

UHCPSU 

Di rec to r  

Admin. Ass t .  

Admin. A s s t .  

Sec re t a ry  

I l l u s t r a t o r  

On s i t e  Manager 

a t  HALE 

On s i t e  Manager 

a t  HAVO 



Research P r o j e c t s  

HALE R B I  

D r .  C l i f f o r d  W. Smith Dept. of  Botany 

D r .  Jack  Beardsley Dept. of  Entomology 

D r .  Andrew Berger Dept. of  Zoology 

M r .  H. Eddie Smith UHCPSU 

M r .  Pau l  Higashino Dept. of  Botany 

M r .  William Hoe Dept. of  Botany 

M r .  Robert  Burkhart  Dept. of  Entomology 

HALE - O w l  P reda t ion  on NENE Study 

M r .  H. Eddie Smith UHCPSU 

HAVO R B I  

M r .  T i s s a  Herat  Dept. o f  Botany 

M s .  Ruki Herat  Dept. of  Botany 

M r .  Pau l  Higashino II 

HAVO - Halape Coast R B I  

M r .  Fred B a l l  UHCPSU 

HAVO - Kalapana Extension P l a n t  Ecology Survey 

M r .  Rick Warshauer Dept. of  Botany 

P r o j e c t  Leader,  
Lichens 

I n s e c t s  

Bi rds  

Bi rds  

Flowering P l a n t s  

Mosses 

I n s e c t s  

P r i n c i p a l  I n v e s t i g a t o r  

P r i n c i p a l  I n v e s t i g a t o r  

F i e l d  A s s i s t a n t  

F i e l d  A s s i s t a n t  

P r i n c i p a l  I n v e s t i g a t o r  

P r i n c i p a l  I n v e s t i g a t o r  



PUHE P l a n t  Survey 

D r .  Don Hemmes Biology Dept. ,  H i lo  College P r i n c i p a l  I n v e s t i g a t o r  

M s .  L i s a  C r o f t  II t I F i e l d  A s s i s t a n t  

M r .  James MacNeill I I 11 F i e l d  A s s i s t a n t  

PUHE Marine Survey 

M r .  Del Dykes Biology Dept. , Hi lo  College P r i n c i p a l  I n v e s t i g a t o r  

M r .  James Murphy II 11 F i e l d  A s s i s t a n t  

CIRE F i s h  Survey 

D r .  Leighton Taylor  Dept. of Zoology P r i n c i p a l  I n v e s t i g a t o r  




