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THE NATURAL HISTORY OF PEARL AND HERMES REEF, NORTHWEST- 
ERN HAWAIIAN ISLANDSi 

by A.  Binion Amerson, Jr.,g Roger B. Clapp, 3' 
Y and W i l l i a m  0. Wirtz, I1 

INTRODUCTION 

P e a r l  and Hermes Reef i s  a low c o r a l  a t o l l  s i t u a t e d  toward t h e  
northwestern end of the  Hawaiian archipe lago ( ~ i g u r e  1 ) .  It i s  approx- 
imately 1,200 s t a t u t e  miles northwest of Honolulu, and 100 s t a t u t e  miles  
eas t -southeas t  of Midway A t o l l .  O f  t he  nine small  i s l ands  in  the  lagoon, 
most of which a r e  loca ted  along i t s  southern edge, only f i v e  a r e  vege- 
t a t e d ;  the  remaining four  a r e  sand bars .  

Thirty-seven b i r d  species  have been recorded from the  a t o l l .  
Seventeen seabi rd  species  a r e  known t o  breed the re  and f i v e  migratory 
shorebird species  have been regu la r ly  recorded. There a r e  no t e r r e s t r i a l  
mammals o r  r e p t i l e s ,  but  sea t u r t l e s  a r e  f requent ly  seen and t h e r e  a r e  
r e s iden t  Hawaiian Monk Seals .  Marine l i f e  i s  abundant, but t e r r e s t r i a l  
i nve r t eb ra te  l i f e  i s  l imi t ed  t o  i n s e c t s  and a few arachnids.  Wi ld l i f e  
i s  protec ted  a s  P e a r l  and Hermes i s  p a r t  of the  Hawaiian I s l ands  National  
Wild l i fe  Refuge administered by t h e  Bureau of Spor t  F i she r i e s  and Wi ld l i f e  
( h e r e a f t e r  r e fe r red  t o  a s  BSFW) o f  the  U.S. Department of the  I n t e r i o r .  

In 1963 the  Smithsonian I n s t i t u t i o n ' s  P a c i f i c  Ocean Biologica l  Survey 
Program (he rea f t e r  ca l l ed  POBSP) began an extens ive  program of b i o l o g i c a l  
research in  the  Cen t ra l  Paci f ic .  Between February 1963 and March 1968 
POBSP personnel spent  a  t o t a l  of 52 days a t  Pea r l  and Hermes Reef on 1 2  
d i f f e ren t  t r i p s .  The i n i t i a l  r e s u l t s  of t h e  inves t iga t ions  of the  POBSP 
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Figure 1. The Hawaiian Islands. 
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and BSFW through 1969, a s  we l l  a s  previously published mater ia l ,  a r e  
discussed here in ;  s p e c i a l  emphasis i s  placed on the  v e r t e b r a t e  t e r r e s t r i a l  
fauna and the  vascular  f l o r a .  

DESCRIPTION 

P e a r l  and Hermes Reef, l y i n g  between the  l a t i t u d e s  of q044 '46"  and 
27°57'10" North and the  longi tudes  of 175"43'11" and 175°59'08" West 
(USCGS char t  4175), i s  given an o f f i c i a l  l oca t ion  of V055' N x 175~45' W 
by the  U.S. Department of the  I n t e r i o r  (Office of Geography, 1956: 66). 
This t r u e  a t o l l  has been known a s  Pea r l  and Hermes Reef s ince  the  two 
sh ips  of corresponding names wrecked the re  in  1822. I n  October 1968, 
however, t he  S t a t e  of Hawaii Department of Planning and Economic Develop- 
ment approved the  name P e a r l  and Hermes A t o l l  (~omich,  1969: 120); t h i s  
name was subsequently adopted by the  U.S. Board of Geographic Names. 
We, nonetheless,  chose t o  use t h e  conventional and well-known name, Pea r l  
and Hermes Reef, throughout t h i s  paper. 

The f r ing ing  ree f ,  a s  described by Thorp (1936: 109),  is  roughly 43 
mi les  i n  circumference and open t o  the  west. The enclosed e l l i p t i c a l  a rea ,  
whose long a x i s  l i e s  i n  a  no r theas te r ly  d i r ec t ion ,  i s  approximately 17 x 
10  n a u t i c a l  miles a t  i t s  broadest  po in t s  ( ~ i g .  2).  The a r e a  within the  
reef  covers 143 square miles  (Gross e t  a l . ,  1969: 21). POBSP personnel 
found nine i s lands ,  covering 85 a c r e K 1 y i t h i n  the  r ee f ;  1 2  were reported 
i n  1859 by Brooks (1860: 502). Four of the  islands--Grass, North, Seal ,  
and Southeast--have e s t ab l i shed  vegeta t ion .  L i t t l e  North Is land has con- 
t inued  t o  emerge s ince  it was f i r s t  reported i n  1937 a s  a  sandbar awash 
a t  high t i d e  (USCGS c h a r t  4175) and p resen t ly  has a  l imi t ed  f l o r a .  One 
low is land,  Ki t te ry ,  i s  sub jec t  t o  occasional  inundation, and supports  no 
vegeta t ion  i n  s p i t e  of i t s  s i z e  and r e l a t i v e  permanency. The remaining 
t h r e e  islands--Bird, Planetree,  and Sand--are cont inual ly  s h i f t i n g  sandbars. 

The s h i f t i n g ,  s p l i t t i n g ,  and reforming of sandsp i t s  along the southern 
and northeastern r ee f s  account f o r  the  12  i s l ands  Brooks (1860: 502) re-  
ported i n  J u l y  1859 (Fig. 3 ) .  Five d e f i n i t e  i s l ands  a r e  indica ted  on the 
c h a r t  (Fig.  4 )  made by the  USS Lackawanna i n  August 1867 (USNHO char t  4, 
January 1868). Four of the  a r e a s  indica ted  a r e  much l a r g e r  than any 
present-day i s lands ,  but  a r e  i n  the  pos i t ions  of the  i s l a n d s  now known a s  
Grass, North, Seal ,  and Southeast ;  another  l a r g e  land a rea  i s  southwest of 
North Is land.  It is d i f f i c u l t  t o  a s c e r t a i n  whether these  areas 'were  vege- 
t a t e d ,  but by comparing the  o r i g i n a l  cha r t  with o thers  made by the  Lackawanna 
a t  t he  same time, it appears t h a t  only Southeast I s l and  had vegeta t ion  
(u.s. Nat. Archives, Cartog. Div., R.G. 37) .  

Elschner (1915: 59-62), who v i s i t e d  Pea r l  and Hermes i n  September 1914, 
a l t e r e d  the  Lackawanna's c h a r t  s l i g h t l y .  S ix  i s l ands  a r e  shown, two of 
which ("Southeast I s land and Sand [North] I s land")  supported vegeta t ion .  

l ~ r o s s  $- G., (1969: 21) repor ted  the  land a rea  t o  be 493 ac res ,  a  f igu re  
we consider  t o  be much t o o  high.  



PEARL AND HERMES REEF 

2. Map of Pear l  and Hermes Reef. Redrawn from U.S. Coast and 
Geodetic Survey char t  4175. 



3.  Early map of Pearl and Hermes Reef. Unpublished 1859 map 
by N.C. Brooks showing track of Gambia and wrecks of Pearl 
and Hermes (u.S. Nat. Archives, Cartogr. Div., R.G. 37) .  

. . 

PEARL AND HERMES 

N. C. Rru",. cu.,mur.trr. 

ar 
3.' 

17.5. $8' 17s' 80' ' \'. cy> ( 171. U' 1754 



PEARL AND HERMES REEF 
1867 

.,..." ,....." 
,... ,....' .... 

.0' ....." 
,,,......... .... .." ....' 

.,......" ,..... 
,,I.'. ..' ...' 0 

B 
0 

'.., ... u 
'.. 

4. Map of Pearl  and Hermes Reef, 1867. Redrawn from U.S. Naval 
Hydrographic Office char t  4, 1868. 

5. Map of Pearl  and Hermes Reef, 1924. Redrawn from U.S. Naval 
Hydrographic Office char t  4, reissued 1924. 



U.S. Naval Hydrographic Off ice  c h a r t  4 was re issued i n  August 1924 
when add i t ions  and co r rec t ions  made by the  A p r i l  1923 Tanager Expedition 
were added. The western i s l a n d s  of Sea l  and Grass were named by the  
l eade r  of t h a t  expedition, Alexander Wetmore (ms. ), and Gregory (1924: 21) 
notes the  naming of the  two " h i t h e r t o  uncharted" i s l ands .  This reissued 
vers ion  (Fig. 5 )  s t i l l  indica ted  a land a rea  southwest of North, but  t h e  
f o u r  named i s l ands  had been reduced i n  s i z e  t o  t h e i r  approximate present-  
day dimensions. No sandspi t s  a r e  indica ted  between Grass Is land and 
Southeast  I s land although Wetmore (ms.) i nves t iga ted  t h i s  a r e a  by small  
boat .  Tanager Expedition maps loca ted  i n  the  Bishop Museum, Honolulu, 
show a small  sandbar 500 yards  northwest of Sea l  I s l and ;  t h i s  may have been 
the  beginning of K i t t e r y  Is land.  

The a t o l l  was no t  charted again u n t i l  1930 (Gal tsof f ,  1933: 8 ) .  I n  
add i t ion  t o  Grass, North, Seal ,  and Southeast I s lands ,  G a l t s o f f ' s  c h a r t  
indica ted  two sandbars due south of North Is land,  t h r e e  small sandbars 
due west of Southeast,  and a small  i s land about a h a l f  mile northwest of 
Sea l  i n  the  pos i t ion  of what i s  now K i t t e r y  Is land.  

U.S. Naval Hydrographic Office (usNHo) c h a r t  5647,l made from U.S. 
Navy hydrographic and topographic surveys i n  1936, names K i t t e r y  Is land 
and l o c a t e s  it i n  the  pos i t ion  given by Gal tsof f  (1933: 8 ) .  Chart 5647 
shows one i s l and  where Galtsoff  indica ted  t h r e e  sandsp i t s  and names it 
Bird. Another small i s l and ,  Sand, is added west of Bird i n  an a rea  where 
Galtsoff  only indica ted  very  shallow water.  In t h e  northeastern sec t ion ,  
c h a r t  5647 notes only one sandbar, awash a t  high t i d e ,  south of North 
Is land.  About three  mi les  west o f  North, i n  roughly the  pos i t ion  indica ted  
a s  land by USNHO c h a r t  4, i s  the  nota t ion ,  "sand bars  awash a t  HW [High 
Water] ." 

I n  1963, when the  FOBSP f i r s t  v i s i t e d  Pea r l  and Hermes, the  sandbar 
south of North I s l and  was a t  l e a s t  5 f e e t  above sea  l e v e l  and 1,000 f e e t  
long. Four p lan t  species  were found, and a few a l b a t r o s s e s  and Blue-faced 
Boobies were nest ing.  

These da ta  suggest t h a t  considerable changes have occurred in  the  
topography of Pea r l  and Hermes Reef i n  the  pas t  one hundred years ,  and t h a t  
minor changes a r e  s t i l l  occurr ing (see Geology sec t ion ) .  Photographs taken 
by Walter F. Frear ,  former Governor of the  T e r r i t o r y  of Hawaii, and k indly  
l e n t  t o  t h e  FOBSP by h i s  daughter, and those l e n t  by Alexander Wetmore 
and Paul S. Galtsoff  support t h i s  hypothesis of change and provide f u r t h e r  
m a t e r i a l  f o r  a d iscuss ion  of vegeta t ion  changes i n  a fol lowing sec t ion .  
The photographs taken by Governor Frear  i n  December 1912, though unlabeled, 
a r e  probably a l l  of Southeast  I s l and .  Wetmore has photographs of Grass, 
Seal ,  and Southeast I s l ands  taken in  A p r i l  1923; G a l t s o f f ' s  photographs 
a r e  mainly of Southeast I s l and  i n  the  summer of 1930. 

'USNHO c h a r t  5647 was published i n  February 1947; it i s  superseded by 
USCG c h a r t  4175. 



Grass Island 

Grass Island ( ~ i g .  6), a t  27'46' N x 175"54' W i s  jus t  inside the 
reef on the southern side of the lagoon 4.7 miles west of Southeast Island. 
It i s  1,800 f e e t  eas t  t o  west, and only 400 f e e t  wide a t  i t s  broadest, 
near the western end. It has an area of 11 acres.  A spur of reef rock 
extends westward from the eastern t i p  f o r  400 f e e t  along the southern s ide 
of the island, but does not touch the beach. In  1965 the western end was 
being eroded by the sea, leaving a v e r t i c a l  drop of 5 f ee t  t o  the water a t  
that  end of the island. Only a portion of the western end, l e s s  than 700 
f ee t  long eas t  t o  west, i s  vegetated. The dominant plant species i s  the 
woody Solanum which grows in  a dense mat t o  a height of about a foot  i n  the 
c e n t r a m e e t  of t h i s  area. Other herbs and grasses grow sparsely in  
the t rans i t ion  zone of coral  rubble between the matted area and the sand 
beach. The r e s t  of the island i s  composed of coarse t o  f ine  sand, with an 
area of coral  rubble in  the center of the eastern portion. 

1 In 1923 Wetmore (ms.), who named t h i s  island, noted tha t  "it i s  
I about 450 yards long by 100 yards wide, 15 f e e t  high,. surrounded by a beach 

of coral  sand." The c re s t  of the island was covered with bunch grass and 
a few of the shrubs recorded on Southeast. Cmdr. S.W. King sketched Grass 
Island i n  1923 (Fig. 7). 

I 

Kit tery Island 

Kit tery Island (Fig. 8), a t  2T045' N x 175"56' W, i s  a low sand and 
coral  rubble t r iangle  l e s s  than half a mile northwest of Seal Island. It 
has no vegetation. Troughs eroded in  the sand of the is land 's  i n t e r io r  
suggest tha t  it i s  periodically inundated during severe weather. The island 
covers 11.9 acres, and i t s  longest north-south and east-west axes are  about 
1,100 f ee t .  The northwestern side i s  highest, about 5 f ee t  above sea level ,  
and the in te r ior ,  southern, and eastern portions are  jus t  barely above 
normal high-water level .  

This island existed only as a small sandbar i n  1923, was present in  
1930 ( ~ a l t s o f f ,  1933: 8), and was f i n a l l y  named by the U.S. Navy survey 
i n  1936. 

L i t t l e  North Island 

L i t t l e  North Island (Fig. 9), a t  2T054' N x 175"44' W, i s  a half  mile 
south of North Island. I t s  name was o f f i c i a l l y  recognized 11 February 1969 
by the U.S. Board of Geographic Names. Unt i l  then it had been nameless 
but was referred t o  by Clapp and Woodward (1968: 19-27) and Standen (1967: 
29, 38) as  Humphrey Island ( a f t e r  Phi l ip  S. Humphrey, Director of the POBSP). 

! A t  low t ide ,  it i s  presently l e s s  than 200 f e e t  wide and i s  about 1,100 
f ee t  long in  a north-south direction.  The cen t ra l  portion of the main island, 
400 f ee t  long and 1.4 acres in  area, i s  6 t o  10 f e e t  above sea level,  and has 
a meager f lo ra  of 4 species of grass and herbs. The long, low sandspit a t  
i t s  southern end appears t o  be extending i t s e l f  southward and curving t o  the 



6 .  A e r i a l  view of Grass Is land,  5 June 1962. O f f i c i a l  U.S. Navy 
photograph. 

7 .  Map of Grass Is land,  May 1923. Redrawn from B.P. Bishop 
Museum map by Cmdr. SOW. King. 

..,.,.,.,. ..,...... . ..,. ,.... . :.,,,: Sand 

I o y: LOW grclrr 100 200 

yards 
~ o n g  gross 

::::. .... Rock ..I... 



I 8. Map of K i t t e r y  Is land ,  March 1965. Redrawn from POBSP map 
by W.O. Wirtz,  11. 

1 9. A e r i a l  view of L i t t l e  North I s l and ,  5 June 1962. O f f i c i a l  
U.S. Navy photograph. 



west;  t h r e e  small  disconnected sandbars, p resen t ly  j u s t  above h igh- t ide  
l e v e l ,  extend the  length  of the  i s l and  another  500 f e e t .  S i x  t o  e igh t  
hundred f e e t  west of the  i s l and  is another  s e r i e s  of sandbars which has 
no t  q u i t e  broken t h e  sur face  of t h e  water. The i s l a n d  may change from 
yea r  t o  year  o r  seasonally;  however, recent  observat ions ind ica te  t h a t  
the  a rea  i s  bui ld ing  up. 

North Is land 

North Is land (?Fig. 10)  l i e s  i n  the  nor theas tern  corner  of the  lagoon 
a t  ;17"56' N x 175"44' W, and i s  10 miles  north-northeast  of Southeast .  It 
i s  polliwog-shaped, with the  t a i l  extending southward. It has an a r e a  of 
15.9 acres .  

The body i s  about 1,000 f e e t  long north t o  south, and 800 f e e t  wide; 
it i s  10 f e e t  above sea l eve l .  It has a s t e e p  narrow beach on i t s  e a s t ,  
north, and west s ides .  The cen te r  of the  body has a dense f l o r a  of herbs, 
and the remainder i s  a mixture of herbs and grasses ,  with some grasses  
growing among the  c o r a l  rubble between the  i n t e r i o r  and the  beach. There 
a r e  some r o t t i n g  timbers along t h e  west s ide,  and a few p i l i n g s  i n  the  
lagoon t o  the southeas t  which were probably l e f t  by t h e  mother-of-pearl 
o y s t e r  f i s h e r i e s  venture i n  the  l a t e  1920's. 

The t a i l  extends southward from the  body f o r  1,000 f e e t ,  and i s  about 
100 f e e t  wide throughout i t s  length .  I ts proximal por t ion  i s  5 f e e t  above 
sea l e v e l  f o r  500 f e e t ,  and i t s  d i s t a l  port ion i s  a low, s h i f t i n g  sandspi t .  

One of the  few previous desc r ip t ions  of the  i s l and  i s  t h a t  of W i l l e t t  
( i n  Bailey, 1956: 32), who mentions t h a t  in  1913 the  i s l and  was "topped 
wEh a scanty growth of tough grasses ."  Elschner (1915: 62, 64)  mapped it 
i n  1914 and noted t h a t  it was "overgrown with high grass ."  Comander 
S.W. King of the  Tanager Expedition a l s o  charted it ( ~ i g .  11) i n  1923. 

S e a l  I s l and  

Sea l  I s land ( ~ i g .  12)  a l s o  l i e s  j u s t  i n s ide  t h e  r ee f ,  i n  t h e  south- 
western sec t ion  of the  lagoon a t  27"45' N x 175"56' W. It i s  2 miles  
west-southwest of Grass I s l and .  Sea l  i s  1,400 f e e t  from e a s t  t o  west, and 
300 f e e t  wide a t  i t s  broadest poin t ,  with an a r e a  of 10.6 acres .  The 
e a s t e r n  ha l f  i s  composed of c o r a l  rubble and sand, with rocky ledges and 
r e e f  sec t ions  on the  southern s ide .  Succulent p l a n t s  grow spa r se ly  
throughout the  area.  This e n t i r e  h a l f  i s  broken by numerous t i d a l  pools  
and cu t s  i n  the  rock. The i n t e r t i d a l  zone on the  northern s i d e  i s  of 
f i n e  sand. A s o l i d  ledge of rock forms a nor theas t  t o  southwest l i n e  
ac ross  t h i s  ha l f .  

The western h a l f  has a wide, sandy beach on the  south, a narrow coarse 
rubble beach on the  north, and a poin t  of coarse c o r a l  rubble and sand curv- 
ing t o  the north a t  i t s  western end. An a rea  of t h e  western h a l f ,  measuring 
600 f e e t  e a s t  t o  west, and l e s s  than 150 f e e t  wide, i s  about 6 f e e t  above 
sea l e v e l .  Almost a l l  of the  i s l a n d ' s  vegetat ion i s  confined t o  t h i s  a rea .  



10. A e r i a l  view of North I s land ,  5 June 1962. O f f i c i a l  U.S. Navy 
photograph. 

11. Map of North I s l and ,  May 1923. Redrawn from B.P. Bishop 
Museum map by Cmdr. S .W. King. 
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2 A e r i a l  view of S e a l  I s land ,  5 June 1962. O f f i c i a l  U.S. Navy 
photograph. 

13. Map of S e a l  I s land ,  May.1923. Redrawn from B.P. Bishop 
Museum map by Cmdr. S.W. King. 
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The dominant p l an t  forms a r e  v ines  and grasses .  The c e n t r a l  por t ion  i s  
f a i r l y  lush, g iv ing  way t o  a spa r se ly  vegeta ted  t r a n s i t i o n  zone i n  co ra l  
rubble, and f i n a l l y  t o  beach sand. 

I n  1923 t h i s  i s land,  a l s o  named by Wetmore (ms.), was "elongate, 
600 yards long by 300 yards wide, r i s i n g  15 f e e t  above high t i d e ,  with 
a beach o f . c o r a 1  sand and a po in t  of l imestone rock i n  the  e a s t .  The 
c r e s t  was covered with the  bunch g rass  with much of the  grayish  leaved 
shrub." Figure 13 shows. a sketch o f  S e a l  I s l and  made a t  t h a t  time. 

Southeast  I s l and  

Southeast  I s land ( ~ i g .  14) ,  t he  l a r g e s t  of the  group, l i e s  i n  t h e  
eas t e rn  corner  of the  a t o l l  a t  27"47' N x 175"48' W. It i s  nea r ly  c u t  
i n t o  two unequal por t ions  by a seaward extension of the  lagoon. The smal ler  
western sec t ion  i s  connected t o  the  eas t e rn  sec t ion  by a narrow sandbar on 
i t s  northern s i d e . l  The e n t i r e  i s l and  i s  2,600 f e e t  long e a s t  t o  west. 
Excluding a l a r g e  ledge of reef  rock along i t s  southern s ide ,  t h e  i s l and  
has a maximum north t o  south width of 1,100 f e e t .  It has a land a rea  of 
34 acres .  

The western sec t ion  has a kidney-shaped c e n t r a l  a rea  700 by 400 f e e t  
on which grows a sparse  f l o r a  of g ras ses ,  decumbent herbs, and v ines .  A 
low f l a t  she l f ,  o r  ledge, of reef  rock, supporting a t h i c k  growth of a 
succulent  herb, extends eastward from the  southeastern corner  of t h i s  sec- 
t ion ,  and p a r t i a l l y  along the  southern s i d e  of the  l a r g e  eas t e rn  por t ion  
of the  i s land.  A s teep,  narrow beach extends around the  western and 
northern perimeters of the  western sec t ion .  A U.S. Coast and Geodetic 
Survey marker placed a t  t he  northwestern corner  of the  i s l and  i n  1937 was 
toppled i n t o  the  water i n  1965 by eros ion  from the  west. The l a r g e r  
eas t e rn  sec t ion  i s  1,800 f e e t  from nor theas t  t o  southwest, and i s  roughly 
t r i angu la r .  There a r e  up t o  t h r e e  t i d a l  pools, depending on t i d e  and 
season, in  the  eas tern  ha l f  of t h i s  sec t ion ;  the  depth of the  brackish water 
r i s e s  and f a l l s  with the  t i d e .  The a r e a  i n  and around these pools  i s  dom- 
ina ted  by the  succulent  herb Sesuvium. 

To the  west of the  pools a r e  patches of grasses  and decumbent herbs, 
almost completely surrounded by a l a r g e  a rea  of introduced mustard p lan t .  
From t h i s  c e n t r a l  vegetated a rea  t o  the  beaches i s  r e l a t i v e l y  open c o r a l  
sand and rock rubble with a sparse  and patchy f l o r a .  The ex ten t  of these  
patches v a r i e s  with loca t ion  and season. A few small Scaevola bushes grow 
along t h e  southwestern edge and a narrow sandy beach surrounds the  e n t i r e  
sec t ion .  

A 15-foot-high s t e e l  frame tower near  the  lagoon s ide  of t h e  eas t e rn  
sec t ion  was b u i l t  by U.S. Navy personnel  i n  1961, but by 1969 was badly 

l ~ l t h o u g h  narrow and low, t h i s  sandbar has always been present .  Bad 
storms from a nor ther ly  d i r e c t i o n  might, however, des t roy  it; north-  
wes ter ly  and nor theas te r ly  winds, on t h e  o the r  hand, would keep it i n t a c t .  



14. A e r i a l  view of Southeast  I s land,  5 June 1962; a small-boat 
channel through t h e  reef  occurs j u s t  out  of view on t h e  r i g h t .  
O f f i c i a l  U.S. Navy photograph. 

15. Map of Southeast  I s land,  May 1923. Redrawn from B.P. Bishop 
Museum map by Cmdr. S.W. King. 



rusted and lacked the  o r i g i n a l  wooden f l o o r .  Toward the  middle of t h i s  
sec t ion  a r e  two p i l e s  of r u s t i n g  55-gallon drums, and on the  southwestern 
shore of the  eas t e rn  por t ion  is  a l a r g e  s t e e l  tank, the  l a t t e r  apparently 
washed up on the  i s l and  by severe storms. 

There a r e  l i t t l e  ava i l ab le  da ta  on e a r l y  vege ta t ive  and physiographic 
changes on t h i s ,  o r  any other ,  i s l and  o f  P e a r l  and Hermes Reef. There a r e  
apparently no notes from the  s h i p  wrecks of 1822. Brooks (1860: 502) r e -  
ported t h a t  "the l a r g e s t  i s l ands  were covered with coarse g ras s  and trees"'  
i n  May 1859. Munro (1942: 12)  mentions an i s l and  "about a mile long, with 
some low vegetat ion" seen during h i s  v i s i t  i n  1891. The Tanager Expedition 
mapped the  i s l and  ( ~ i g .  15)  and on 26 A p r i l  1923 Wetmore m e c o r d e d  t h a t :  

t he  i s l and  i s  elongate, about 906-1000 yards long by 
500 yards wide, r i s i n g  15 f e e t  above high water.  Along 
the  western port ion,  the  beach i s  of c o r a l  sand. Some- 
what west of t h e  center  there  i s  a t iny ,  i r r e g u l a r  lagoon. 
A band of blackened and eroded limestone forms the  
southern shore here and extends out  in  a broad hook t o  
the  eastward. The i s l and  r i s e s  between 10 and 18 f e e t  
a t  the  h ighes t  poin t .  Two r idges  a r e  covered with clumps 
of bunch grass  one t o  two f e e t  t a l l ,  and a sprawling 
shrub with t h i c k  rounded h i r s u t e  leaves of grayish-green 
color  [~olanum] i s  abundant. There i s  a low spot  with 
b lackish  s o i l  on the  eas t e rn  por t ion  of the  north s i d e  
t h a t  ev iden t ly  holds water a f t e r  r a i n s .  It was now dry. 
Near t h i s  we found remains of an o ld  camp. Upright 
s t i c k s  had apparently been used t o  support s h e l t e r s  of 
canvas, and some rubbish, i ron  cans, e t c . ,  l a y  about.  
Ind ica t ions  were t h a t  it was a camp of Japanese, perhaps 
from a wrecked sampan. 

The physiography of the  i s land has not  changed s i g n i f i c a n t l y  in  the  
40 years  s ince  t h a t  descr ip t ion ,  but  the  vegeta t ion  has been considerably 
a l t e r e d .  There i s  no sign of the  camp mentioned by Wetmore, though the re  
a r e  s t i l l  t r a c e s  of t h e  b r i e f  s t a y  of t h e  mother-of-pearl oys te r  f i s h e r i e s  
--some r o t t i n g  timbers, r u s t y  corrugated roofing, and a p i l e  of oys te r  
s h e l l s .  

In calm weather, small  boats  can s a f e l y  land on the  i s l a n d ' s  southeas t  
beach by way of a small-boat channel through the  r ee f  (see Fig. 14).  The 
bottom near  t h e  beach i n  t h i s  a rea  i s  coral-rock, not  sand. 

Other I s l ands  

Bird I s l and  (27"47' N x 175"501 w), P lanet ree  1sland2 (27'47' N x 
175"49' w), and Sand Is land (27"47' N x 175"52' W )  a re ,  though r e l a t i v e l y  

'probably r e f e r s  t o  Scaevola. 

2 ~ l a n e t r e e  Is land was named by the  crew of the  U.S. Coast Guard buoy tender  
of t h a t  name i n  March 1964; it i s  not an o f f i c i a l  name recognized by the  
U.S. Board of Geographic Names. 



constant  i n  pos i t ion ,  cont inual ly  changing sandspi t s  along the  inner  
margin of the  southern reef  between Southeast  and Grass Is lands .  Rice 
(ms.,a) described them a s  "merely p a r t  of a three-mile chain of s h i f t i n g  
sandspi t s  j u s t  i n s ide  t h e  south r ee f . "  On va r ious  a e r i a l  surveys i n  t h e  
f a l l  and winter  of 1956-57 and 1957-58 he found t h e i r  number ranged from 
4 t o  12. They a r e  p resen t ly  nowhere wider than 100 f e e t ,  and vary in  
length,  depending on winds and t i d e ,  from 500 t o  1,500 f e e t  i n  an e a s t  
t o  west d i r e c t i o n .  POBSP personnel found no vegeta t ion  on them. 

A narrow, s h i p  channel (Fig. 16)  e x i s t s  between Sand and Bird I s l ands  
(see a l s o  Fig .  2) ;  i t s  minimum depth i s  o n l y , 2  fathoms. A small-boat 
channel (Fig.  17)  occurs between Bird and Planet ree  Is lands ;  i t s  minimum 
depth i s  1.5 fathoms. 

GEOLOGY 

Today Pea r l  and Hermes Reef i s  but a group of t i n y  i s l a n d s  surrounded 
by a c o r a l  rim protruding above t h e  water i n  the  Pac i f i c  Ocean northwest 
of t h e  Main Hawaiian Is lands .  The a t o l l  i s  a remnant of a summit i n  a 
2,000-mile range of volcanic  mountains formed during the  T e r t i a r y  Period. 
Erosion by wind, waves, and rain destroyed t h e  volcanic  domes, which i n  
t u r n  provided a s u i t a b l e  environment f o r  the  growth 08 cora l .  A t  e q u i l i -  
brium, a r i m  of c o r a l  remained, enclosing a lagoon on top  of the  peak 
( s t e a m s ,  1966: 217-219; Wiens, 1962: 85-135). 

Gravity inves t iga t ions  t o  f i n d  t h e  magnetic cen te r  of each of t h e  
Northwestern Hawaiian I s l ands  by Kroenke and Woollard (1965: 363) show a 
+276 mgal Bouguer anomaly value on the  southeas t  reef a t  Southeast  I s l and .  
Gravity gradient  values increase, a t  an average r a t e  of 5 mgal pe r  mile  
southwestward, t o  +285 mgal a t  K i t t e r y  Is land.  These g r a v i t y  contours 
ind ica te  t h a t  t h e  h ighes t  reading, o r  t h e  a t o l l ' s  magnetic center ,  should 
be t o  the  north and west of Ki t t e ry ,  with maximum Bouguer anomaly va lues  
poss ib ly  a s  high a s  +305 mgal. 

Reynolds ( ~ n o n . ,  1868: 272) f i r s t  noted t h a t  "Pearl and Hermes Reef, 
l i k e  Ocean [Kure] and Brooks [Midway] I s l a n d s  has a c o r a l  wa l l  above water 
a t  i t s  N.W. extreme." The reefs  of a l l  t h r e e  a r e  open only on the extreme 
west s ide .  These f ea tu res ,  a s  Standen (1967: 27-28) po in t s  out ,  a r e  con- 
s i s t e n t  with the  theory of Wiens (1959: 39-40), who contends t h a t  reef  
growth i s  bes t  where wave ac t ion  is most a c t i v e .  Here on the  nor theas t  
s e c t o r  of t h e  reef  t h e  t r a d e  winds produce t h e  most p e r s i s t e n t  wave a c t i v i t y ;  
t he  western s i d e  i s  i n  the  l e e  of t h i s  a c t i v i t y .  

Standen (1967: 8, 87-89) po in t s  ou t  t h a t  f o r  the  three  northwestern- 
most Hawaiian Is lands ,  which includes Pea r l  and Hermes, land d i s t r i b u t i o n  
wi th in  t h e  a t o l l  i s  99 percent i n  t h e  southern h a l f  of t h e  a t o l l .  Fur ther -  
more, he claims t h a t  land d i s t r i b u t i o n  i s  g r e a t l y  a f fec ted  by infrequent  
winter  storms, with high winds from t h e  northwest, and not  by t h e  normal 
summer nor theas t  t r ade  winds. He concludes t h a t  t h i s  land i s  i n  t h e  l e e  
of such northwest winter  winds, with t h e i r  main a x i s  perpendicular  t o  t h e  
winds. 



16. A e r i a l  view of main sh ip  channel between Sand and Bird 
Is lands ,  5 June 1962. O f f i c i a l  U.S. Navy photograph. 

17. A e r i a l  view of small-boat channel between Bird and Planet ree  
Is lands ,  5 June 1962. O f f i c i a l  U.S. Navy photograph. 
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Standen (1967: 80-86) be l i eves  t h a t  "the shapes of the  permanent 
i s l ands  a r e  mere magnif icat ions o f  smaller  sand bars ,"  and t h a t  " l a rge r  
sec t ions  of land added...as sand s p i t s  during yea r s  with mild winters  
may become covered with vegeta t ion  and thus become p a r t  of t h e  permanent 
i s land."  Because of the  a t o l l ' s  l a r g e  lagoon s i ze ,  he suggests  " tha t  
l a r g e  [lagoon] waves breaking e n t i r e l y  over the  small  i s l e t s  of Pea r l  and 
Hermes have hindered the  growth of i s l ands  of s u b s t a n t i a l  s i z e . "  Standen 
f u r t h e r  suggests t h a t  t h e  small t i d a l  lagoon i n  the  depressed eas t e rn  
sec t ion  of Southeast I s l and  may be an intermediate s t age  i n  the  development 
of the  i s land,  and t h a t  eventual ly  it w i l l  fill with d e b r i s  and dry up. 
S imi lar  dr ied  a reas  a r e  found a t  Green Is land,  Kure A t o l l ,  and Eastern 
Is land,  Midway Ato l l .  

Standen (1967: 71)  analyzed t h e  beach sand and found it t o  be com- 
posed of broken c o r a l  and sea s h e l l s ;  he noted t h a t  86 percent  of the  
p a r t i c l e s  had a diameter of from 0.5 t o  4.0 mm. POBSP observers  found 
t h a t  the  s o i l s  ranged from pure c o r a l  sand and g rave l  on the  beaches, 
through coarse c o r a l  rock rubble t o  mixtures of c o r a l  sand and some humus 
i n  the  vegetated a reas .  The a t o l l  does not appear t o  have any phosphatic 
guano depos i t s  (Hutchinson, 1950: 207). 

Bryan (1942: 198) mentions t h a t  braskish water can be obtained by 
digging shallow wel ls .  The e f f o r t s  of Gal tsof f  (1933: 13)  t o  f i n d  a 
f r e s h  water-bearing stratum a t  Southeast  I s land were f r u i t l e s s ,  although 
he found the  s l i g h t  depression in  the  eas t e rn  sec t ion  b r i e f l y  re ta ined  
f r e s h  water a f t e r  a r a i n .  It did  not  remain because of t h e  poroei ty of 
the  ground. 

Galtsoff (1933: 14)  found t h a t  the  depth of t h e  lagoon v a r i e s  from 
1 t o  104 f e e t ,  and a t  t he  western opening from 1 t o  90 f e e t .  Many small  
c o r a l  growths and reefs ,  a l l  with a shallow c e n t r a l  por t ion  surrounded by a 
f r i n g e  of l i v i n g  cora l ,  occur in  t h e  lagoon. Thei r  cen te r  v a r i e s  in  depth 
from 3 t o  8 f e e t  and t h e  bottom is covered with s o f t  c o r a l  sand. The ou te r  
s lope of the  r e e f s  supports  l i v i n g  c o r a l  t o  a depth of 50  t o  60 f e e t ;  p a s t  
t h i s  depth c o r a l  growth i s  smothered by a very f i n e ,  s t i c k y  mud, with very 
few bottom organisms except foraminifera.  

Galtsoff  (1933: 14) divided t h e  lagoon i n t o  two sec t ions  on the  bas i s  
of the  p reva i l ing  charac ter  of the  bottom; the  c e n t r a l  and northern p a r t s  
a r e  predominantly occupied by c o r a l  reefs ,  and the  eas t e rn  and southern 
p a r t s  have predominantly sandy bottoms. 

Gross g. (1969: 17-21) reported t h a t  t h e  shallow (<5 meters deep) 
sediment-buil t  lagoon t e r r a c e  ( G a l t s o f f ' s  sandy bottom) occupies only 14 
percent  of the  t o t a l  lagoon. They suggest t h a t  t h i s  lagoon t e r r a c e  has 
b u i l t  leeward from the  windward reef  (nor theas tern  s i d e )  and i s  encroach- 
ing upon the  deeper p a r t s  of the  lagoon. 

Thorp (1936: 109-118) s tudied  the  lagoon bottom samples c o l l e c t e d  i n  
1930 by Gal tsof f .  He found the  f o u r  major cons t i tuen t s  t o  be calcareous 
a lgae  (48.5 percent ) ,  mollusks (17.8 percent) ,  madreporarian co ra l s  (16.6 



percent) ,  and foraminifera (6.3 percent ) ;  t he  o the r  organic groups, and 
. ,  minerals, s i l t ,  and c lay  cont r ibute  only 10.8 percent .  A few volcanic 

rocks were mingled with the  calcareous sediments. The l a r g e r  of these  
fragments, Thorp believed, were derived from below the  reef and show t h a t  

I the  reef  s t r u c t u r e  r e s t s  on a volcanic  basement.l 

Gal t sof f  (1933: 15) found the  rocks i n  the  northeastern sec t ion  of t h e  
lagoon, s e v e r a l  of whi.ch were 5 f e e t  above water, t o  be of c o r a l  limestone, 
g r e a t l y  resembling the  f r ing ing  reef ,  but,  a s  they were separated by s e v e r a l  
hundred yards,  t he  formation suggested an e l eva t ion  of the  reef  o r  minor 
changes i n  sea l e v e l  during t h e i r  formation. The ou te r  reef  i s  composed of 
l a rge  c o r a l  co lonies  and a l s o  s o l i d i f i e d  limestone rock.2 Spaces between 
and around the  c o r a l  colonies a r e  re inforced  by lime deposi ted by the  co ra l ine  
algae, so  t h a t  the  e n t i r e  s t r u c t u r e  is permeated and covered with a t h i c k  
l aye r  of lime. The reef  i s  s l i g h t l y  above sea  l e v e l ,  and i s  covered by bar- 
nacles  in  places.  

Gal t sof f  (1933: 20-25) obtained temperature and s a l i n i t y  da ta  from 
22 Ju ly  t o  23 August 1930 ( ~ i g .  18) .  H i s  observat ions showed a gradual  
upward t r end  of surface water temperature from about 25' C.  i n  J u l y  t o  about 
26.5" C. by the  end of August; t he  extremes were 22.7" C.  and 27.9' C.  The 
temperature a t  the  bottom di f fered  only s l i g h t l y  from t h a t  a t  t h e  sur face ;  
it was usual ly  l e s s  than one degree Centigrade cooler  ( the  d i f ference  a t  90 
f e e t  was 1.6" C,). In comparison, Gal tsof f  pointed out  t h a t  a t - sea  tempera-. 
t u r f s  taken near  Midway, 90 miles t o  the  west-northwest, over a 10-year 
period v a r i e d  from 18" C.  i n  March t o  25.1" C.  i n  September, and t h a t  
Honolulu f l u c t u a t i o n s  were from 22.5' C.  t o  25.2" C. He recorded no appar- 
en t  t r end  in  lagoon s a l i n i t y ;  readings va r i ed  from 35.6 t o  36.6 p a r t s  pe r  
thousand, but were usual ly  c l o s e r  t o  36.0. H i s  s a l i n i t y  d i s t r i b u t i o n  
suggested t h a t  ocean water en te r s  the  lagoon pr imar i ly  through the  opening 
on the  northwestern corner  of the r ee f  and the  boat  channel on the  south 
s ide .  Thorp (1936: 115') i n t e rp re ted  G a l t s o f f ' s  da ta  d i f f e r e n t l y  and wrote 
"apparently ocean water en te r s  the  lagoon p r i n c i p a l l y  through the  southern 
boat channel and escapes through the  open northwest s ide ."  Gross e t  a l .  
(1969: 18, 24) examined a photograph of t h e  a r e a  taken 9 December F K f r o m  
the  Gemini V I I  spacecraf t  and noted d i s t i n c t  plumes of discolored,  pre- 
sumably tu rb id ,  water flowing westward out  of P e a r l  and Hermes Reef and 
Midway A t o l l .  They suggest t h a t  the  t u r b i d i t y  of the  escaping water may 
be caused by suspended, s i l t - s i z e d  p a r t i c l e s  being ca r r i ed  ou t  of both 
a t o l l s .  This r ecen t  f inding  thus supports  Thorp's 1936 theory. 

Galtsoff (1933: 24-25) reported t h a t  the  t i d a l  range i s  about two 
f e e t  and t h a t  the  t i d e  s e t s  north and south with a ve loc i ty  of two knots .  
The d i r e c t i o n  of t i d a l  cu r ren t s  a t  s p e c i f i c  l o c a l i t i e s  within the  reef  
i s  complex, and depends upon the  configurat ion of the  r e e f .  

 add, Tracey, and Gross (1957: 1088-1094) found a volcanic base on 
Midway using cone d r i l l i n g s .  

2 ~ r o e s  - e t  - a l .  (1969: 22) found the  carbon-14 age of t h e  emergent reef  
rocks a t  Midway t o  range from 1,230 2 250 t o  2,420 + 300 years .  - 
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18. Chart showing distribution of temperature and salinity 
within the lagoon, July - August 1930. Reproduced with per- 
mission from Galtsoff (1933 : figure 4, opposite p. 24). 



CLIMATE 

Climatic da ta  f o r  t h i s  a rea  a r e  ava i l ab le  only from Midway Naval 
S ta t ion .  There i s  no s i g n i f i c a n t  d i f ference  between t h e  gene ra l  weather 
condit ions of the  two a reas .  The following information i s  derived from 
a summary of the  years  1953-1963 (Air  Weather Service [MATS] Climatic  
Center USAF). 

The cl imate i s  marine, influenced by marine t r o p i c a l  o r  marine 
P a c i f i c  a i r  masses depending upon$the season. During the  summer t h e  
Pac i f i c  High becomes dominant, with the  r idge  l i n e  extending across  the  
P a c i f i c  north of Kure and Midway. This places the  region under the  in-  
f luence  of e a s t e r l i e s  with marine t r o p i c a l  and t r a d e  winds p reva i l ing .  
During the  winter,  e spec ia l ly  from November through January, the  Aleutian 
Low moves southward over the  North Pac i f i c ,  d i sp lac ing  the  P a c i f i c  High 
before it. The Kure-Midway region i s  then a f f e c t e d  by e i t h e r  marine 
P a c i f i c  o r  marine t r o p i c a l  a i r ,  depending upon the  i n t e n s i t y  of the  
Aleutian Low and/or the  P a c i f i c  High. 

The monthly temperature means f o r  the  10-year period and the  range 
of the  maximum and minimum temperatures f o r  each month a r e  shown in  
Figure 19. The temperature v a r i a t i o n  shown i s  ind ica t ive  of a marine 
environment. The mean annual range i s  16' F. From December through A p r i l  
the  means a r e  between 66" F. and 69" F., and during t h e  remainder of the  
year  between 70" F. and 81' F., t he  warmest months being Ju ly ,  August, and 
September, and the  coo les t  January, February, and A p r i l .  A 37-degree 
d i f ference  e x i s t s  between the  absolu te  high of 89' F. and t h e  absolu te  low 
of 52' F. 

Mean number of days with measurable p r e c i p i t a t i o n  and the  mean monthly 
p r e c i p i t a t i o n  in  inches a r e  indica ted  in  Figures 20 and 21. Rain o r  d r i z z l e  
most f requent ly  occur from J u l y  through February, and l e a s t  f requent ly  in  
May and June. The mean annual p r e c i p i t a t i o n  f o r  the  period i s  42.59 inches, 
with a maximum of 5.01 inches occurr ing  i n  January and August, and a mini- 
mum of 2.03 inches i n  November. A secondary high of 4.92 inches occurs in  
October. Combining amount of p r e c i p i t a t i o n  and days with measurable pre- 
c i p i t a t i o n  shows May and June t o  be t h e  d r i e s t  months of the  year .  During 
the  remaining months measurable r a i n  f a l l s  on from 10 t o  1'7 days. Thunder- 
storms have been recorded in  a l l  months except February, March, and A p r i l  
but  peak a c t i v i t y  seems t o  occur dur ing  August, September, and November. 
The annual average r e l a t i v e  humidity i s  76 percent,  with a high monthly mean 
of 89 percent  and a low of 62 percent .  

During the  periods f o r  which da ta  a r e  avai lable ,  no t r o p i c a l  storm o r  
typhoon passed through the  area .  Winter storms, however, a r e  common, 
causing a not iceable  increase i n  p r e c i p i t a t i o n  and winds, e s p e c i a l l y  from 
September t o  December. 

Surface windspeeds and d i r e c t i o n s  a r e  shown i n  Figure 22. The pre- 
v a i l i n g  wind d i r ec t ion  10 months of the  year  i s  e a s t e r l y ,  and during 
December and January wester ly.  The annual mean windspeed is 10 knots, with 
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19. Monthly temperature means and their maximum and minimum 
ranges for a 10-year period, 1953 to 1963, at Midway Atoll. 
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20. Mean number of days with measurable precipi ta t ion for  Mid- 
way Atoll,  1953 t o  1963. 

21. Mean monthly precipi ta t ion in  inches for  Midway Atoll ,  
1953 t o  1963. 
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22. Wind d i r e c t i o n  and speed a t  Midway A t o l l  from 1953 t o  1963. 
Length of d i r e c t i o n a l  Line i n d i c a t e s  percent  of observa- 
t i o n s  from t h a t  d i r ec t ion ;  f i g u r e  a t  end of d i r e c t i o n a l  l i n e  
i s  mean wind speed i n  knots.  



a range of 5 knots.  Maximum winds occur genera l ly  from the  e a s t  from 
J u l y  through October, and from the  west during the  remainder of t h e  year .  
From May through August peaks range from 35 t o  4 1  knots  and i n  t h e  r e -  
maining months from 42 t o  55 knots.  Peak gus t s  of 77 and 67 knots  have 
been recorded i n  December and January, respect ive ly .  

The mean t en ths  of t o t a l  sky cover i s  f a i r l y  uniform throughout the  
year,  ranging from a low of 5.3 i n  August t o  a high of 7.3 i n  March. The 
yea r ly  mean is  6.2. The occurrence of fog and haze i s  neg l ig ib le ,  but  
h ighes t  i n  January and March. Minimum v i s i b i l i t y  caused by r a i n  of l e s s  
than 1 mile occurs r a re ly ,  most o f t en  from December through Apr i l .  

HISTORY 

The a t o l l  der ives  i t s  name from those of two English whaling vesse ls ,  
the  Pearl and the  Hermes, which ran aground a t  near ly  t h e  same time on the  
then unknown ree f  during t h e  n igh t  of 25 Apr i l1822 .  No l i v e s  were l o e t  
and provisions and timber were salvaged and used t o  s u s t a i n  t h e  crews f o r  
two months during which they  b u i l t  a schooner from t h e  salvaged timbers. 
Shor t ly  before the  crews were ready t o  launch t h e i r  new schooner, named 
t h e  Deliverance, another  ship--the Thames--was saved from d i s a s t e r  on the  
r e e f .  Captain P h i l l i p s  of t h e  Hermes was a b l e  t o  warn he r  capta in  i n  time. 
While most of the  two crews were s a f e l y  taken off the  r ee f  by the  Thames, 
12  e l ec ted  t o  s a i l  t he  Deliverance i n t o  Honolulu ( ~ a w a i i a n  ~ission-ren's 
Socie ty  Library, Missionary L e t t e r s ;  Bryan, 1942: 197). 

The next recorded v i s i t  was t h a t  of Captain Benjamin Morrell ,  Jr., 
from 8 t o  1 0  J u l y  1825, who wrote of seeing "pearl-oysters  and biuche de 
mer" a s  w e l l  a s  green t u r t l e s ,  s e a l  elephants  and sea leopards ( ~ o r r e l l ,  
1832: 217-218). 

Twenty-five years  l a t e r  Alber t  G. Osbun, aboard t h e  b r i g  Rodolph, 
v i s i t e d  the  a t o l l  on 11 August 1850 i n  search of sea t u r t l e s ,  Captain 
Perry  and th ree  crewmen landed on a "small i s land not  1 mile i n  circumference." 
They found the  i s l and  covered with g r a s s  and a v ine ;  nes t ing  b i rds ,  s ea l s ,  
one small  t u r t l e ,  f i s h ,  and s h e l l  were noted. Af te r  k i l l i n g  10  o r  1 2  s e a l  
f o r  food, they departed (~emble ,  1966: 154-156). 

Captain John Paty of the  Hawaiian schooner Manokawai stopped a t  Pea r l  
and Hermes i n  May 1857 t o  determine i t s  pos i t ion  and map t h e  i s l ands  ( ~ a t y ,  
1857: 2-3; Bryan, 1942: 197). I n  1859 Captain N.C. Brooks s a i l e d  t h e  
Hawaiian bark Gambia t h e r e  and on 5 July  took possession, probably i n  t h e  
name of Hawaii; he reported 1 2  i s l ands  (see  Fig. 3 ) ,  6 more than Captain 
Paty observed (Brooks, 1860: 502-503; U,S. Nat. Archives, F r e a r  t o  Sec. 
I n t e r i o r  Dept. l e t t e r  of 30 A p r i l  1909, R.G. 48) .  U.S. Naval Hydrographic 
Off ice  c h a r t  4 ( see  Fig. 4 )  which r e s u l t e d  from t h e  USS Lackawanna's hydro- 
graphic observations i n  August 1867, Captain William Reynolds commanding, 



shows t h e  pos i t ion  of j u s t  f i v e  i s l ands  (u.s. Nat. Archives, Cartogr.  Div., 
R.G. 37),  not two a s  repor ted  by Bryan (1937: 30; 1942: 197). Reynolds 
a l s o  took possession of t h e  a t o l l  f o r  t h e  United ~ t a t e s . ~  

During the  off season of sea  o t t e r  hunting, t h e  Japanese schooner 
A& was charted by an American, George Mansfield, and h i s  f r iends .  They 
s a i l e d  from Yokahama, Japan, on 1 0  December 1881, bound f i rs t  f o r  t h e  
Bonin Is lands  and thence t o  :he Northwestern Hawaiians hoping f o r  a cargo 
of f i s h ,  shark, t u r t l e  and beche-de-mer. On 19  January 1882 the  A&, com- --- 
manded by Harry Hardy, anchored o f f  P e a r l  and Hermes Reef and i n  the  next  
two days he r  crew of 17 k i l l e d  28 t u r t l e s  and co l l ec ted  54 beche-de-mer 
and 43 pounds of a l b a t r o s s  down. The down was obtained by k i l l i n g  t h e  
chicks, dipping them i n  bo i l ing  water, and then s t r i p p i n g  o f f  the  f ea the r s ;  
p e t r e l s ,  boobies, and f r i g a t e s  were t r e a t e d  in  l i k e  fashion.  The Ada - 
v i s i t e d  t h e  remaining i s l a n d s  down t o  French F r i g a t e  Shoals and stopped 
a second time a t  Midway i n  May 1882 t o  reprovision before r e tu rn ing  t o  
Japan ( ~ o r n e l l ,  1934 : 426-432). 

On 6-7 Ju ly  1891, Henry C. Palmer and George C. Munro, who were 
employed by the  Honorable Walter Rothschild of England, t h e  former a s  h i s  
b i r d  co l l ec to r ,  anchored o f f  t h e  Reef on the  r e f i t t e d  schooner Kaalokai, 
Captain F.D. Walker i n  command. They d id  not land because of "submerged 
c o r a l  patches and sandbars" but  described the  l a r g e s t  i s l and  and the  b i r d s  
s ighted  (Munro, 1942: 12 ) .  

S o n e t h e  during the  l a t e  1880's o r  e a r l y  1890's John Cameron reported 
p i t ch ing  a t e n t  on Pea r l  and Hermes, but d id  not  remain long ( ~ a r r e l l ,  
1928: 415). 

During t h i s  e n t i r e  period t h e r e  was l i t t l e  p o l i t i c a l  i n t e r e s t  i n  P e a r l  
and Hemes Reef. I n  f a c t ,  i t s  name was omitted i n  var ious  o f f i c i a l  l i s t i n g s  
of the  Hawaiian Is lands  (Gal tsof f ,  1933: 11-12). On 15 February 1894, 
however, an indenture was entered i n t o  between J.A. King, Minis ter  of t h e  
I n t e r i o r  f o r  the  Provis ional  Hawaiian Government, and a Hawaiian company 
then known as The North P a c i f i c  Phosphate and F e r t i l i z e r  C ~ m p a n y , ~  f o r  the  

l ~ h e  quest ion of who possessed P e a r l  and Hermes was resolved when Hawaii 
became a United S t a t e s  t e r r i t o r y  on 30 A p r i l  1900. The a t o l l  became p a r t  
of t h e  S t a t e  of Hawaii when t h e  T e r r i t o r y  of Hawaii was admitted as t h e  
50th  S t a t e  i n  the  Union on 21 August 1959 (Pearcy, 1959; U.S. Dept. of 
S t a t e ,  1965). Presently,  t h e  C i t y  and County of Honolulu hold j u r i s d i c -  
t i o n  over Pea r l  and Hermes Reef by v i r t u r e  of Sect ion 1717 of Chapter 
118 i n  the  Revised Laws of Hawaii dated 1925 (Morris, 1934). 

C; 
The name changed t o  The P a c i f i c  Guano and F e r t i l i z e r  Company i n  A p r i l  
1894, but  u n t i l  i t s  s a l e  i n  1904 the  only i s l and  worked appears t o  have 
been Laysan (Anon., 1939: 2-22). 



lease of Morrell, Ocean, Pearl and Hermes Reef, Midway, and French Frigate 
Shoals f o r  25 years a t  $1.00 per year. This company, which had been bring- 
ing guano into  Hawaii from Laysan since 1891 (Anon., 1939: 2-22), was 
granted the exclusive r i gh t  t o  remove guano, phosphate, f e r t i l i z e r s  and 
other material, a royalty of 50 cents f o r  each ton t o  be paid t o  the 
Hawaiian government semi-annually (U.S. Nat. Archives, King - Glade and 
Hackfeld indenture dated 15 Feb. 1894, R.G. 126). 

Beginning in  1902, Japanese feather poachers v i s i t ed  the Northwestern 
Hawaiian Islands and k i l l ed  thousands of albatrosses but the extent of 
t he i r  poaching a t  Pearl and Hermes i s  not known. The USS Iroquois under 
Captain Niblack sai led past  the a t o l l  on 29 September 1904 and noted 
"wreckage ... but no signs of human beings" (Wilder, 1905: 393). Three 
Japanese were l e f t  there  i n  July 1908 by a Japanese schooner; they were 
rescued i n  January 1909 by the schooner Florence Ward (~hrum, 1909: 176). 
By Executive Order No. 1019, Theodore Roosevelt made Pearl  and Hermes a 
par t  of the Hawaiian Islands Reservation i n  February 1909, and placed it 
under the jur isdict ion of the Bureau of Biological Survey, Department of 
Agriculture .l 

During the years l 9 l O  t o  1916 the U.S. Revenue Cutter Thetis v i s i t ed  
Pearl  and Hermes numerous times, sometimes landing, other times merely 
sa i l ing  around it. After  arres t ing Japanese plumage hunters a t  both Laysan 
and Lisianski on 17 and 20 January 1910, Commander Jacobs proceeded t o  
Pearl and Hermes but found "no evidence of it having been v is i ted  i n  
recent times." On 24 December 1912 the Thetis returned and Commodore 
Salisbury v i s i t ed  "the sand islands inside the reef." In addition, Hawaii 
Governor W.F. Frear landed on one of the islands t o  take photographs (U.S. 
Nat. Archives, Thetis logs, R.G. 26). 

On 15 March 1913, the Thetis landed Alfred M. Bailey and George Wil le t t  
a t  the northern island. I n  September of the following year Carl Elschner, 
a chemical engineer, although unable t o  land on the southwest island, 
v i s i ted  the northeast island and found it "overgrown with high grass which 
offers  a t t r ac t ive  breeding places f o r  the  numerous Terns and Boobies." 
He also observed other birds, seals, and t u r t l e s  and made geological ob- 
servations (u.S. Nat. Archives, Thetis logs, R.G. 26; Elschner, 1915: 59- 
60; Bailey, 1956: 30-31). 

In March 1915 and i n  February 1916 the Thetis checked the a t o l l  fo r  
feather poachers but found none. During the l a t t e r  v i s i t ,  W.H. Munter 
reported birds, seals,  t u r t l e s ,  and, on Southeast Island, rabbi ts .  He 
also indicated tha t  Southeast Island had "been recently v i s i ted  by man; 
probably within a year and a half ,  judging by the conditions of the re- 
mains of a crude she l t e r  tha t  had been constructed on the north s ide of 
the island near i t s  eastern end. They were Japanese fishermen most l ikely,  

'1n 1940, the preserve was transferred t o  the Department of the In te r ior .  



for  the  reason tha t  the she l te r  was constructed from bamboo and thatched 
straw o r  grasses....a number of upright poles was a l l  tha t  was l e f t  
standing.. .[of] the shel ter"  (u.s. Nat. Archives, Thetis logs, R.G. 26; 
Munter, ms.). 

During Apri l  and May 1923, the  Tanager Expedition v i s i t ed  the a t o l l  
t o  make s c i e n t i f i c  observations and collections fo r  the Bureau of Biologi- 
ca l  Survey. The old Japanese camp was noted. They a l so  reported rabbi ts  
on Southeast. In May a l l  but one rabbi t  were k i l l ed  and several  kinds of 
plants  and t r e e s  were planted. Two new islands, Grass and Seal, were 
charted i n  the lagoon (Gregory, 1924: 20-21; Wetmore, ms.) and the r e su l t s  
of the expedition's observations were incorporated in to  U.S. Naval Hydro- 
graphic Office chart  4, revised August 1924 (see Fig. 5).  Marine l i f e  a t  
Pearl and Hermes was again studied i n  1928 by Victor Pietschmann, a 
Bernice P. Bishop Museum fellow from Vienna ( ~ r y a n ,  1942: 198). 

In  May 1924 the USS Pelican, with Federal Game Warden Gerr i t  Wilder 
aboard, surveyed and photographed--with the a id  of a seaplane--the a t o l l  
during i ts  annual inspection. The north s ide  of Southeast Island was 
determined t o  be the best place t o  land and beach seaplanes (U.S. Nat. 
Archives, Pelican log, R.G. 24; a l so  USNHO corresp., R.G. 37). 

From 1926 t o  1930 f ishing operations became important in  the his tory 
of the Reef. The Lanikai Fishing Company, Ltd., operated during 1926 and 
1927 but by December 1928 had f a i l ed  financially.  Pearl oysters, which 
yield  mother-of-pearl shel l ,  had been discovered in  May 1928 by Captain 
Williaa B. Anderson who commanded the schooner Lanikai f o r  the Lanikai 
Fishlng Company. Because of i t s  f inanc ia l  d i f f i cu l t i e s ,  the company t rans-  
ferred i t s  r igh ts  t o  the pear l  beds t o  Hawaiian Tuna Packers, Ltd., with 
the two companies annually t o  divide the net  p rof i t s .  Another company, 
Hawaiian Sea Products Company, meanwhile, was quickly organized and on 
3 December 1928 f i l e d  an application with the Department of Agriculture 
f o r  a permit t o  es tabl ish a f ishing s ta t ion  and t o  e rec t  buildings on Pearl  
and Hermes. Anderson became vice president of Hawaiian Sea Products, as  
well as  i t s  general f i e l d  manager and captain of the newly acquired schooner 
Lanikai. Hawaiian Tuna Packers subsequently made application i n  February 
1929 t o  the Department of Agriculture f o r  a l icense t o  develop the pea r l  
beds (U.S. Nat. Archives, application of Hawaiian Sea Products Co. t o  USDA, 
3 Dec. 1928; and l e t t e r  from Hawaiian Tuna Packers t o  Sec. of USDA, 13 Feb. 
1929, R.G. 22). 

The Department of Agriculture declined jur isdict ion over the  f i sher ies  
in  waters adjacent t o  reefs and authori ty  was given t o  the Governor of 
Hawaii t o  grant use and occupation permits f o r  the fishing operations, pro- 
vided protection was accorded t o  wild animals and birds on the National 
Refuge (u.s. Nat. Archives, l e t t e r  from R.W. Dunlap, Acting Sec. of USDA 
t o  E.C. Winston, Pres., Hawaiian Tuna Packers, 2 Mar. 1929; and copy of 
USDA Order signed by R.W. Dunlap, 15 May 1929; R.G. 22; memorandum on 
Administrative Control, 18 June 1929, R.G. 126). The newly organized Hawaiian 
Sea Products Company received permission t o  e r ec t  buildings ( ~ i g s .  23 and 24) 
on Southeast Island and subsequently brought several  tons of pear l  she l l s  t o  
Honolulu. They l a t e r  sold them t o  San Francisco and New York button manufac- 
tu re rs  ( ~ r y a n ,  1942: 196). 
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I 23. Fishing camp of the Hawaiian Sea Products Company at South- 
east Island, summer 1930. Photograph by P.S. Galtsoff. 

I 
I 

24. One of three buildings at Southeast Island constructed by 
the Hawaiian Sea Products Company, summer 1930. Photograph 

I by P.S. Galtsoff. 



Because of the  increased i n t e r e s t  i n  t h e  proposed establ ishment  of 
a  f i s h i n g  s t a t i o n  and cold s to rage  p lan t  and i n  t h e  development of the  
p e a r l  oyeter  beds, "the T e r r i t o r i a l  Government requested t h e  U.S. Bureau 
of F i she r i e s  t o  ou t l ine  methods f o r  [ the ]  conservation and development" 
of the  p e a r l  oys te r  bottoms of t h e  a t o l l .  Acting on t h e  Bureau's advice, 
t h e  T e r r i t o r i a l  Government passed an a c t  i n  May 1929 making it unlawful 
t o  take  p e a r l  oys ters  i n  Hawaiian waters and appropriated money t o  make 
a survey of t h e  p e a r l  oys te r  f i s h e r i e s  i n  Hawaiian t e r r i t o r i a l  waters 
( ~ r y a n ,  1942: 196). This survey, conducted from 15 July t o  1 September 
1930 from the  minesweeper USS Whippoorwill, Lt.  M.M. Nelson Commanding 
Officer ,  under the  d i r e c t i o n  of Paul  S. Galtsoff  of t h e  Bureau of Fish- 
e r i e s ,  spent  4 weeks a t  P e a r l  and Hermes. Gal tsof f  (1933: 47)  recommended 
t h e  p roh ib i t ion  of commercial f i s h i n g  f o r  a t  l e a s t  5 years  and a resurvey 
of the  a t o l l  i n  1935. I n  add i t ion ,  he suggested the  establ ishment  of a  
p e a r l  oys te r  reserve f o r  t r ansp lan ta t ion  and c u l t i v a t i o n  only, the  con- 
t i n u a t i o n  of b io log ica l  sbudies on the  oysters ,  and the  encouragement of 
c u l t i v a t i o n  of p e a r l  oys te r s  i n  s u i t a b l e  h a b i t a t s  by p r i v a t e  c i t i z e n s .  

Some f i s h i n g  a c t i v i t y  continued a t  P e a r l  and Hermes from t h e  schooner 
Lanikai,  but by October 1931 t h e  f i s h i n g  base operated by Hawaiian Sea 
Products was abandoned and the  Lanikai  was t o  be l a i d  off  (U.S. Nat. Archives, 
l e t t e r  from F.L. Earnshaw t o  G.P. Wilder, 28 O c t .  1931, R.G. 22). 

During the  mid-1930's r e g u l a r  inspect ion c ru i ses ,  such a s  t h a t  of the  
USCGC I t a s c a  i n  June 1934, were made t o  the  Northwestern Hawaiians. I n  May 
1935 t h e  USS w, taking p a r t  i n  U.S. Navalwar games, anchored a t  Pea r l  
and Hermes on 15 May; she depar ted  the  next day. A hydrographic survey of 
t h e  a t o l l  was made i n  A p r i l  1935 by the  USS Avocet, i n  company with the  USS 
Quail, Tanager and Oglala. This  r e su l t ed  i n  t h e  production of a  modern 
c h a r t  of the  a t o l l ,  bu t  because of the  p o l i t i c a l  turmoil  i n  t h e  P a c i f i c  
it was not o f f i c i a l l y  published a s  USNHO char t  5647 u n t i l  February 1947. 
I n  October 1937, another  U.S. Navy exercise involved t h e  USS Swan a t  Pea r l  
and Hermes ( ~ i g s .  25, 26, and 27). Her log f o r  the  26th records t h a t  1 2  
planes of P a t r o l  Squadron 8 from French Fr iga te  Shoals landed and t i e d  up 
a t  temporary moorings i n  t h e  lagoon; l a t e r  i n  the  day t h e  planes returned 
t o  French Fr iga te .  Ten planes of P a t r o l  Squadron 4 a l s o  made a round t r i p  
v i s i t  from French Fr iga te  Shoals t h a t  same day (u.s. Nat. Archives, I t a s c a  
log, R.G. 26; logs  of t h e  Avocet, Lark, and Swan, R.G. 24). 

Pea r l  and Hermes was involved i n  World War I1 i n  1942. Acting under 
CINEPAC 190251 (19251?), t h e  USS Preble a r r ived  on 19 A p r i l  and a t  1018 
hours f i r e d  4-inch b a t t e r i e s  a t  t h e  old f i s h i n g  bui ld ings  on Southeast 
I s land.  With two U.S. Marine Corps VMF planes from Midway, they bombed 
and s t r a f e d  the  buildings;  a  subsequent landing p a r t y  s e t  them a f i r e .  A l l  
bu i ld ings  were completely destroyed by 1408 hours when the  Preble departed 
f o r  Midway. No evidence was found on the  i s l and  of recent  hab i t a t ion  o r  
landing (U.S. Nat. Archives, Preble  log, R.G. 24; U.S. Navy, Class.  Oper. 
Archives, Preble war d ia ry ) .  

I n  defense of Midway I s l and  during May and June 1942, the  o i l e r  USS 
Kalol i ,  t he  c i v i l i a n  yacht  Crys ta l ,  and the  minesweeper USS Vireo - were 
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25. Drawing of U.S. Navy base camp a t  Southeast Island, drawn 
6 August 1936. Off ic ia l  U.S. Navy photograph no. 80-CF- 
79797-3 i n  the U.S. National Archives. 

26. Chart of tender anchorages, plane moorings, and base camp 
for  U.S. Navy exercise, 1 October 1937. Off ic ia l  U.S. Navy 
photograph no. 80-CF-79797-4 i n  the U.S . National Archives. 
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27. Aerial  view of Southeast Island from 300 fee t  showing 
d e t a i l s  of base camp, probably October 1937. Off ic ia l  U.S. 
Navy photograph no. 80-G-11878 i n  the U.S. National Archives. 



deployed t o  Pearl and Hermes Reef, The Vireo, L t .  James C. Legg command- ' ing, was the f i r s t  t o  reach the ca r r i e r  USS Yorktown on 5 June 1942, a f t e r  
I 
I it was severely damaged during the Bat t le  of Midway  orison, 1949: 93, 154). 

I Personnel of the Pacif ic  Ocean Fisheries Investigations (hereafter re-  

( 
ferred t o  as  POFI) v i s i t ed  the a t o l l  f i v e  times between June 1950 and May 
1956. Aeria l  surveys were conducted i n  May 1949 by Alfred Bailey, during 

I 

I the 1950's by A.F. Carr, J .W. Aldrich, K.W. Kenyon, and D.W. Rice (see 
Sc ien t i f ic  Vis i t s  section). 

I 
On 12 March 1961, David H. Woodside and Raymond J. Kramer of the 

Division of Fish and Game of the  S ta te  of Hawaii landed on Southeast Island 
and made general wi ldl i fe  observations. They reported finding deep tracks 
made on the beach landing point by an amphibious t rac tor ,  as  well as  a 15- 
foot " s t ee l  observation tower.. .several 55 gallon drums, some apparently 
f u l l  of f u e l  ...[ and] hollow t i l e  blocks." Subsequent investigation revealed 
these items had been l e f t  i n  1960 by LORAC, an amphibious mil i tary operation 
from Midway which occupied the is land without permit. The nature of t h i s  
project  i s  unknown. Also i n  1961, personnel from another mil i tary project, 
HIFAN, which was engaged i n  p lo t t ing  the exact location of Southeast, 
"landed by helicopter and camped f o r  a few days" (HDFG, 1961). 

I 

i 
Beginning in  February 1963 POBSP personnel made 12  t r i p s  t o  Pearl  and 

Hermes Reef; BSFW personnel made 12  other t r i p s .  These are  detailed i n  the 
Sc ien t i f ic  Vis i t s  section. 

SCIENTIFIC VISITS 

Early information on the natural  h i s tory  of Pearl  and Hermes Reef is 
available only from the reports made by various ships' captains who v i s i t ed  
or  were wrecked there. Even observations by sc i en t i s t s  who v i s i t ed  the 
a t o l l  p r ior  t o  1923 were limited t o  a few hours. Such ear ly  observations 
were made by Munro (1942: 12) and Palmer in  July 1891, Bailey, Fullaway 
and Wil le t t  ( ~ a i l e y  1956: 30-32) i n  March 1913, Elschner (1915: 59-67) in  
September 1914, and Munter (ms. ) i n  February 1916. 

The Tanager Expedition v i s i t ed  from 26 through 28 Apri l  and again from 
17 through 19 May i n  1923. Hydrographic charts were made of the a t o l l  and 
two previously uncharted.islands were named. Collections were made of 
birds, mammals, insects, arachnids, plants,  f ish ,  and many va r i e t i e s  of 
marine invertebrates. In  a l l ,  21 species of birds including a mummified 
g u l l  (wetmore, ms . )  were recorded, and the bird and mammal l i f e  was discussed 
by Wetmore (1925). Insects collected were reported in papers by Bryan & 
a l .  (1926), and Zimmerman (1948a, b, c, d) .  Eleven growing plant  species - 
and two represented i n  beach d r i f t  were discussed by Christophersen and 
Caum (1931). Myriapods were mentioned by Attems (1938). The Crustacea 
were t reated by Edmondson (1925), the Echinodermata by Fisher (1925), and 
H.L. Clark (1925) and A.H. Clark (1949), and the Foraminifera by Cushman 
(1925) 



Collections of marine fauna were made between 1927 and 1930 by 
Captain Anderson and h i s  associates,  by Victor Pietschmann in  1928, and 
by Paul S. Galtsoff i n  1930. Fish collections of the Tanager Expedition, 
as  well as  those of Anderson and Pietschmann, were t reated by Pietschmann 
(1930 and 1938), Fowler and Bal l  (1925),1 and Fowler (1927, 1928, 1931, 
1934, and 1949). Echinoderms collected from 1923 through 1930 were 
discussed by Holly (1932). Galtsoff (1933), who directed the studies of 
the pear l  oyster f i sher ies  i n  1930, published ident i f icat ions  of several  
groups of marine invertebrates including Porifera, Coelenterata, Echino- 
dermata, Molluscs, and Crustacea, as  well as  f ishes.  H i s  paper a l so  
discussed the oceanography of t he  lagoon and adjacent waters. 

An a e r i a l  s ea l  survey was conducted by Alfred Bailey (1952: 16) i n  
May 1949. Additional sea l  data were taken by Vernon Brock, who v is i ted  
the a t o l l  on a POFI survey i n  June 1950: other POFI surveys were made i n  -. , 
May 195lY2 January 1955, k r c h  1956, and May 1956 (1keha&, 1953; June and 
Reintjes, 1953; POFI, 1950, 1951, 1955, 1956a, b). 

Southeast Island was v i s i t e d  br ie f ly  in  March 1961 by David H. Woodside 
and Raymond J. Kramer of the Division of Fish and Game of the S ta te  of 
Hawaii (HDFG, 1961). They made general observations on the wildl i fe ,  estab- 
l i shed  photographic s ta t ions ,  and s e t  up refuge signs. In addition t o  these 
landings, several  a e r i a l  surveys have been made by the following personnel 
of the Bureau of Sport Fisheries and Wildlife: John W. Aldrich in  December 
1956; Karl W. Kenyon and Dale W. Rice i n  December 1956, January, April, and 
May 1957; and Dale W. Rice i n  October and January 1957, and January, April,  
May, and June 1958. Their observations were reported i n  three unpublished 
memoranda (Aldrich, Robbins, and Rice, ms.; Rice, ms.  a and b) and papers 
on the monk sea l  (Kenyon and Rice, 1959; Rice, 1960a) and the albatrosses 
   ice and Kenyon, 1962). An a e r i a l  t u r t l e  survey was conducted by Archie 
F. Carr ( i n  litt.) i n  January 1962. 

POBSP personnel spent 52 days a t  Pearl  and Hermes Reef on 12 separate 
t r i p s  beginning in  February 1963. BSFW and HDFG personnel were present on 
f ive  of these. BSFW personnel spent a t  l e a s t  an addit ional 43 days on 12 
other t r i p s .  Dates and islands v i s i t ed  for  each t r i p  a r e  l i s t e d  i n  Table 1. 
Personnel for  these surveys, as well  as a l l  others, are  presented in  
Appendix Table 1. 

POBSP and BSFW personnel banded thousands of birds and obtained many 
recaptures through 1969. Wildlife population estimates and notes on breed- 
ing s ta tus  are  available from each t r i p ;  a l l  islands were not v i s i t ed  on 
each t r i p  and on some islands no nocturnal a c t i v i t i e s  of the avifauna were 

l ~ a n a g e r  collection only. 

2 ~ h e  George Vanderbilt Pacif ic  Equatorial Expedition, concerned primarily 
with marine l i f e ,  did not stop b r i e f ly  a t  the Reef in  1951 as  implied by 
Bailey (1952). 



Table 1. POBSP and BSFW survey dates of islands a t  Pearl and Hermes Reef w m 

Survey L i t t l e  
Year Party Southeast Grass Seal Kittery North North Sand Bird Planetree 

1963 POBSP 26 Feb.- 5 Mar. 5 Mar. 5 Mar. 6 ~ a r .  6 ~ a r .  5 Mar. 5 Mar. 
8 Mar. 

POBSP 18-23, 26 -3 26 3une Z% June 23-25 23-25 
25 June June June June 

1964 B S ~ ,  13-14 14 Mar. 14 Mar. 14 Mar. 
POBSP Mar. 

14 Mar. 14 Mar. 14 Mar. 

~ B S P  16-19 18 ~ n g .  18 ~ n g .  18 Aug.* 19-20 19 Aug. 18 AW. 18 A U ~ .  18 AX. 
Aug . A w  . 

B S ~ ,  16 Sept. 
FOBSP 

17 Sept. 17 Sept. 

1965 FOBSP 15-19 19 Mar. 18-19 18 Mar. 17-18 18 ~ a r .  
Mar. Mar. Mar. 

BSFW, 21-22 22 Mar. 22 Mar. 22 Mar. 
POBSP Mar. 

1966 BSFW 1 Apr. 

22 Mar. 22 Mar. 22 Mar. 

BSFW 20-26 21 Sept. 21 Sept. 21 Sept. 22 Sept. 22 Sept. 21 Sept. 
Sept. 

POBSP 25-27 
Sept . 

16 - 17 
Mar. 

BSFW, 21-23 22 Mar* 22 Mar. 22 Mar. 
POBSP Mar. 



Table 1. (continued) 

Survey L i t t l e  
Year Party Southeast Grass Sea l  Ki t t e ry  North North Sand Bird Planetree 

1967 ~ B S P  28,30 m y -  31 m y  31 May 31 May 
1 June 

BSFW 3-9 8July 6 ~ d y  9 July 
J u l y  

BSF~ 27-29 28 Sept. 28 Sept. 28 Sept. 27 Sept. 27 Sept. 28 Sept. 28 Sept. 
Sept. 

1968 BSFW, 22-24 24 ~ r .  24 Mar. 24 Mar. 
FOBSP Mar. 

BSFW 8 Aug. 

1969 BSFW 10-12 
Feb. 

BSFW 31 Mar.- 
2 Apr. 

10-12 10-12 10-12 10-12 
Feb. Feb. Feb. Feb. 

31 Mar. 3 1  Mar. 

BSFW 26-31 26 May 26 ~ a y  26 26 M ~ Y  26 ~ a y  
May 

BSFW 5 June 

BSFW 10-19 11 Sept. 11 Sept. 11 Sept. 1 2  Sept. 1 2  Sept. 
Sept. 

11 Sept. W 
-2 

*Offshore observation only. 



observed. A l l  of the  i s l ands  were mapped and color  and black and white  
photographs were taken showing t h e  appearance of each. Papers r e s u l t i n g  
from POBSP a c t i v i t i e s  a t  Pea r l  and Hermes Reef were published by Amerson 
(1968); Amerson and Emerson (1971); Brennan (1965); Clapp and Woodward 
(1968); Kohls (1966); Kohls and C l i f f o r d  (1967); Kohls, Sonnenshine, and 
Cl i f fo rd  (1965) ; Maa (1968) ; Sib ley  and McFarlane (1968) ; Standen (1967) ; 
Tsuda (1966); and Yocom (1965). 

I n  a l l ,  106 s c i e n t i f i c  pub l i ca t ions  and manuscripts have r e su l t ed  
from t h e  var ious  surveys t o  P e a r l  and Hermes Reef. An annotated l i s t  of 
these  i s  presented in  Appendix Table 2. 

VEGETATION 
I 

Osbun f irst  recorded vegeta t ion  i n  August 1850; he noted an i s l and  
"covered with coarse grass  & a vine bearing p r i c k l y  pod" ( ~ e m b l e ,  1966: 
155). Brooks (1860: 500) next recorded vegeta t ion  i n  July 1859; he found 
t h e  l a r g e s t  i s l ands  covered with coa r se  g ras s  and t r e e s .  B i t t e r  (1900) 
iden t i f i ed  two species--Eragrost is  hawaiiensis  [ = v a r i a b i l i s ] ,  and Solanum 
laysanense [=nelsoni]--from photographs taken by Walker in  1899. 

The vegeta t ion  was f i r s t  d e t a i l e d  i n  a r epor t  by Christophersen and 
Caum (1931: 15-16, 20-41), who discussed t h e  11 species  of vascu la r  p l a n t s  
found growing by t h e  Tanager Expedition i n  Apr i l1923 ,  and two species  
represented by seeds found i n  beach l i t t e r .  More specimens were co l l ec ted  
by Galtsoff  in  1930. Photographs by Frear ,  Wetmore, and Ga l t so f f  make it 
poss ib le  t o  recons t ruc t  the  vege ta t ive  h i s t o r y  of the  a t o l l  i n  t h e  p resen t  
century. 

Vascular p l a n t  specimens were c o l l e c t e d  by S ib ley  i n  June 1963 and by 
Long i n  September 1964; o ther  POBSP personnel  have taken notes and photo- 
graphs on most v i s i t s .  The i s l a n d s  and t h e i r  major vegeta t ion  associa-  
t i o n s  were mapped i n  March 1965. Specimens have a l s o  been co l l ec ted  by 
Charles H. Lamoureux (da te  unknown) and Al len  H. Young ( ~ u g u s t  1964) of 
the  Univers i ty  of Hawaii, POBSP cooperators  i n  botany. Lamoureux and Long 
prepared t h e  b a s i s  f o r  the  annotated l i s t  of species  presented i n  Appendix 
Table 3. Plant  specimens may be found i n  t h e  herbar ia  of the  National  Museum of 
Natural  His tory  (USNM), t h e  Bernice P. Bishop Museum (BPBM), and the  
Universi ty of Hawaii (UH). 

Vascular P lan t s  

I n  a l l ,  25 species of vascu la r  p l an t s ,  represent ing  17 fami l ies ,  have 
been recorded from 5 i s l ands  (Table 2 and Ap endix Table 3). One species ,  
Sicyos caumii, is endemic ( s t .  John, 1970: d.8-451). The following d i s -  
cussion of t h e  f l o r a  i s  based on a l l  previous bo tan ica l  accounts,  as we l l  
a s  the  d a t a  of the  POBSP. Wherever p l a n t  a s soc ia t ions  a r e  discussed, t h e  
species a r e  l i s t e d  i n  the  order  of decreasing abundance. I s l ands  a r e  
l i s t e d  i n  a lphabe t i ca l  order.  



Table 2. Vascular p l a n t  d i s t r i b u t i o n  a t  Pea r l  and Hermes Reef 

L i t t l e  

IJ 
Species Southeast  North Grass S e a l  North 

* 
Cynodan dactylon 

f l  Eragros t i s  v a r i a b i l i s  
N Lepturus repens 

S e t a r i a  v e r t i c e l l a t a  
A l l i u m  sp. 
cocos sp. - 
Pr i t cha rd ia  p a c i f i c a  

I Casuarina e q u i s e t i f o l i a  
I CAchyranthes splendens 

I 
I$ Boerhavia repens 
f l  Sesuvium portulacastrum 
id Por tu laca  lutes 

I VCnpparis  sandwichiana 
Brass ica  campestris 
Coronopus didymus 

d Lepidium bidentatum 
IV Tribulus  c i s t o i d e s  

Malvastrum coromandelianum 
hl Hibiscus t i l i a c e u s  

Tournefort ia  argentea 
d Solanum nelsoni  
kJ Solanum nigrwn 
d Sicyos caumii 
p/ Scaevola taccada 

Sonchus oleraceus 

To ta l  

Grass I s l and  

Eleven species  of vascu la r  p l a n t s  have been recorded from Grass Is land 
(Table 2) .  Only a por t ion  of t h e  western end, 2.6 acres ,  i s  vegetated (Fig. 
28).  The i n t e r i o r  of t h i s  vegeta ted  por t ion  i s  a dense patch of Solanum 
ne l son i  about 400 f e e t  long e a s t  t o  west, and 100 f e e t  wide which grows t o  
t h e  he ight  of a foo t .  Between t h e  Solanum and t h e  sandy beach i s  a spa r se ly  
vegetated a r e a  of Lepturus repens, Tribulus c i s t o i d e s ,  Boerhavia repens, 
and 2. nelsoni .  About a dozen clumps of Eragros t i s  v a r i a b i l i s  grow among 
t h e  Solanum. 

An A p r i l  1923 photograph by Wetmore shows p r imar i ly  dense Eragros t i s  
( ~ i g .  29). Wetmore (ms,) noted t h a t  "the c r e s t  of t h e  i s l and  was covered 
with bunch g rass  and a few of the  shrubs recorded on Southeast  I s land."  
Eight  species  were recorded by Christophersen and Cam (1931: 15-16). The 
vegeta t ion  was dominated by E r a m o s t i s ,  which was r e s t r i c t e d  t o  t h e  cen t ra l  
p a r t s .  Lepturus grew i n  a f r i n g e  around the  Eragros t i s .  Two p l a n t s  of 



28. Vegetation map of Grass Island, March 1965. Redrawn from 
POBSP map by W.O. Wirtz, 11. 



29. Grass I s l and  covered with dense Eragros t i s ,  27 A p r i l  1923. 
Photograph by A. Wetmore. 

30. I n t e r i o r  of Grass Is land,  27 June 1963. Laysan Albat ross  
chicks (foreground) i n  a r e a  of S e t a r i a ,  Boerhavia and 
Tr ibulus ;  Great F r iga teb i rds  nes t ing  i n  Solanum. POBSP 
photograph by A,B. Amerson, Jr. 



Achyranthes splendens were found. Boerhavia and Tribulus were present ,  
but not abundant, and Lepidium o-waihiense [=bidentaturn] was r a r e .  A few 
small Scaevola taccada and Tournefor t ia  argentea bushes were present .  
Solanum laysanense [=nelsoni]  was p resen t  though not  abundant. 

I n  1963, t h e  i n t e r i o r  (Fig. 30)  was covered by a dense mat of Solanwn 
nelsoni .  Lepturus formed a t h i c k  cover on the  west end of t h e  vegetated 
area,  Lepidium was found along the  southern s i d e  of t h e  i s land,  and Solanum 
nigrum was common. In a l l ,  20 t o  30 clumps of Eragros t i s  were found, and 
Boerhavia and Tribulus were widespread. Scat te red  clumps of S e t a r i a  
v e r t i c e l l a t a  were noted and t h e r e  were no longer any p l a n t s  of Scaevola 
o r  Achyranthes. I n  1965 the  S e t a r i a  was not found and t h e  number of 
Eragros t i s  clumps had been reduced t o  14. 

The change from grasses  t o  herbaceous creepers  i s ,  thus,  well-documented. 
The vegeta t ion  change has b r o w h t  about a change i n  the  b i r d  nes t ing  colony 
a s  wel l .  For example, i n  A p r i l  1923 t h e  Great F r iga teb i rd  (Fregata minor) 
was not breeding (Wetmore, ms.); i n  r ecen t  years  300 t o  350 Great F r iga teb i rds  
roos t  i n  t h e  Solanum, and 75 t o  100 n e s t  there .  

L i t t l e  North Is land 

Only four  vascular  p l a n t  species  a r e  known (!Table 2) ;  0.5 a c r e  i s  
vegetated.  The r a i sed  c e n t r a l  por t ion ,  about 400 f e e t  long north t o  south, 
p resen t ly  supports  a meager growth of one grass  and two p r o s t r a t e  herbs 
( ~ i g .  31) .  Lepturus repens i s  represented by s e v e r a l  clumps, small seed- 
l i n g s  of Boerhavia repens were found, a s  were a few s p r i g s  of Tr ibulus  
c i s t o i d e s .  Small Tournefort ia  a r ~ e n t e a  p l a n t s  were noted i n  June 1963, 
but  were not  found in March 1965. Three species  were s t i l l  p resen t  i n  
August 1967 (Figs.  32  and 33).  

North I s l and  

Twelve species  of vascular  p l a n t s  have been recorded (!Fable 2);  7,l 
ac res  a r e  vegetated.  The cen te r  of t h e  i s l and  i s  p resen t ly  dominated by a 
lush  growth of Sicyos caumii ( ~ i g .  34) .  Some Boerhavia repens and x r i b u l u s  
c i s t o i d e s  a l s o  grow in  t h i s  a rea .  A t  t he  northern perimeter  i s  a nea r ly  
s o l i d  growth of Solanum nelsoni .  Eas t  of t h i s  growth i s  an a r e a  of mixed 
Tribulus, Boerhavia, and S .  nelsoni .  A t  t he  nor theas t  corner  i s  a near ly  
pure s tand of Eragros t i s  v a r i a b i l i s  about 100 by 200 f e e t .  The remainder 
of the  vegetated a rea  i s  a sparse mixture of Leuidium bidentatum, 3. nelsoni ,  
Sicyos, Tribulus,  and Boerhavia, except f o r  a near ly  pure s tand of Lepidium 
along t h e  western s ide .  P lan t  d e n s i t y  decreases from the  i n t e r i o r  t o  the  
beaches, and Lepidium i s  t h e  l a s t  spec ies  t o  be found i n  t h e  c o r a l  rubble 
c l o s e s t  t o  the  beaches and p a r t  way south on the  southern t i p .  Severa l  
s tunted  and near ly  dead Tournefort ia  argentea bushes were found along the  
southwestern edge of t h e  i s l and  i n  March 1965. Severa l  a reas  of Brass ica  
campestris were found i n  August 1967. Other p l a n t s  recorded i n  small numbers 
a r e  Lepturus repens, Portulaca w, and Scaevola taccada. 

I n  March l9U W i l l e t t  ( ~ a i l e y ,  1956: 32) s t a t e d  t h a t  "tussocks of 
bunch g rass . .  .covers [ s i c ]  t h e  northern end of t h e  is land."  Christophersen 
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31. Vegetation map of L i t t l e  North Island, March 1965. Redrawn 

from POBSP map by W.O. Wirtz, 11. 



32, Sparse vegetation a t  L i t t l e  North Island, looking southeast 
(p r in t  reversed), 29 August 1967. POBSP photograph by C.A. 
Ely. 

33. Scant vegetation a t  L i t t l e  North Island, looking northwest 
(pr in t  reversed); North Island in  background, 29 August 1967. 
POBSP photograph by C.A. Ely. 



34. Vegetation map of North Island, March 1965. Redrawn from 
POBSP map by W.O. Wirtz, 11. 



and Caum (1931: 15-16) r epor t  t h a t  t h e  TanaRer Expedition c o l l e c t e d  
Achyranthes splendens and Tr ibulus  i n  1923. 

A s  t he re  a r e  only a few patches of grass  a t  present ,  with seve ra l  
species  of creepers  dominating the  f l o r a ,  apparently t h i s  i s l and  has under- 
gone the  same type of success ional  changes a s  those on Grass and Southeast 
I s lands .  Seasonal changes a l s o  occur; t he  vegetat ion,  in  general ,  was more 
lush i n  August 1967 (Figs. 35 and 36)  than i n  June 1963 (Figs.  37 and 38). 

Sea l  I s l and  

Eleven species  of vascular  p l a n t s  have been recorded (Table 2 ) ;  2.5 
ac res  a r e  vegetated.  The c e n t r a l  por t ion  of the  western h a l f ,  about 600 
f e e t  e a s t  t o  west and 150 f e e t  wide, contains most of the  vegeta t ion  (Fig. 
39) .  The i n t e r i o r  of t h i s  vegetated a rea  i s  pr imar i ly  Sicyos caumii, 
Solanum nelsoni ,  and Eragros t i s  v a r i a b i l i s  (Fig. 40) .  Between the  densely 
vegetated a rea  and the  beach i s  a t r a n s i t i o n  zone of Tribulus c i s t o i d e s ,  
Boerhavia repens, Lepturus repens, and Eragros t i s  ( F i x  Growth of a l l  
but the  Eragros t i s  extends out  among the  beach rubble. One clump of 
Achyranthes splendens grows a t  t he  eas t e rn  border of t h i s  vegetated a r e a .  
Small Sesuvium portulacastrum p l a n t s  a r e  sca t t e red  on the  rocky ledges of 
the  eas t e rn  h a l f .  

I n  A p r i l  1923 Wetmore (ms.) noted t h a t  "the c r e s t  was covered with 
the  bunch grass  and much of the  grayish  leaved shrub" (Fig. 42) .  Chris to-  
phersen and Cam (1931: 15-16) repor ted  11 species  i n  1923. Eragros t i s  
and Lepturus were d i s t r i b u t e d  indiscr iminate ly  ( ~ i g .  43) ,  Achyranthes was 
common, and Boerhavia and Tribulus were present .  Large f l o u r i s h i n g  p lan t s  
of Sicyos grew on the  eas t e rn  h a l f  o f  the  western sec t ion  (see  a l s o  S t .  
John, 1970: 450). Solanum nelsoni  was present ,  though not  abundant, and 
Lepidium o-waihiense [=bidentaturn] was r a r e .  Sesuvium grew on the  r a i sed  
reef  and low wet f l a t s  of the  eas t e rn  por t ion .  Capparis sandwichiana was 
s c a t t e r e d  over much of the  i s l and  except f o r  beach and ree f .  A few small 
Scaevola taccada bushes were a l s o  found. 

The same 11 species  were p resen t  i n  1963. Only one clump of Capparis 
and one Scaevola bush were found. Tr ibulus  and Boerhavia were widespread, 
and Le idium was common i n  the  t r a n s i t i o n  zone from bunchgrass t o  beach. 
-7 There were 0 t o  50  clumps of Eragros t i s ,  Lepturus and Solanum ne l son i  were 

common, and Sicyos was present .  Sesuvium s t i l l  occurred on the  rocky and 
wet a r e a s  of the  eas t e rn  por t ion .  About f i v e  p l a n t s  of Achyranthes were 
noted. 

Southeast I s land 

Twenty-two vascular  p l a n t s  a r e  known from Southeast I s l and  (Table 2 ) ;  
27.2 ac res  a r e  vegetated.  The vegeta t ion  i s  p resen t ly  dominated by 10  species,  
two of which were introduced (Fig. 44 ) .  Eighteen species,  inc luding an onion 
( ~ l l i u m  sp . )  growing on the  refuse  heap which was eradica ted  i n  March 1963, 
have been found by t h e  POBSP. 



35. Low vegetat ion a t  North Is land,  from west-center  looking 
north ( p r i n t  reversed),  29 August 1967. POBSP photograph 
by C.A. Ely .  

36. Creepers and a few patches of grass  dominate the  vegeta t ion  
a t  North Is land,  from west-center looking e a s t  ( p r i n t  r e -  
versed) ,  29 August 1967. WBSP photograph by C.A. Ely. 

- 



I 37. Extreme low vegetation a t  North Island, from west-center 
I looking north, 24 June 1963. POBSP photograph by A.B. 

Amerson, Jr. 

38. Extreme low vegetation a t  North Island, from west-center 
looking south, 24 June 1963. POBSP photograph by A.B. 
Amerson, Jr. 
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39. Vegetation map of Seal Island, March 1965. Redrawn from 
POBSP map by W.O. W i r t z ,  11. 



40. Sicyos, Solanum, and Era r o s t l s  cover the  i n t e r i o r  of Sea l  
I s land,  view looking *March 196Jt; Laysan Albat ross  
a d u l t s  and chicks. POBSP photograph by A.B. Amerson, Jr. 

41. Trans i t ion  zone of Tribulus, Boerhavia, Lepturus, and 
Eragros t i s  between dense i n t e r i o r  and beach a t  Sea l  I s land,  
view looking southeast ,  14 March 1964. POBSP photograph 
by A.B. Amerson, Jr. 



42. Grasses and low shrubs cover the  c r e s t  of Sea l  I s land on 
27 A p r i l  1923; a l b a t r o s s  chicks i n  foreground, Great F r iga te -  
b i r d s  i n  f l i g h t .  Photograph by A.  Wetrnore. 

43. Sea l s  and a lba t rosses  among s c a t t e r e d  clumps of g ras s  a t  
S e a l  I s land,  27 A p r i l  1923. Photograph by A. Wetmore. 



i:::i' Beach rubbles 
::: .::. 

Coronopus.Solonurn nelroni, 

Feet 

44. Vegetation map of Southeast Island, March 1965. Redrawn 
from POBSP map by W.O. Wirtz, 11. 



The c e n t r a l  por t ion  of the  western sec t ion  ( ~ i g s .  45 and 46) has a 
sparse vegeta t ion  of Solanum nelsoni ,  Coronopus didymus, Boerhavia repens, 
Tribulus c i s t o i d e s ,  and Lepidium bidentatum. Severa l  clumps of Eragros t i s  
v a r i a b i l i s  grow t o  a he ight  of about th ree  f e e t  near  t h e  center  of t h i s  a rea .  

The ledge of r e e f  rock extending southeastward from the  western sec t ion  
has a l a rge  patch of Sesuvium portulacastrum i n  i t s  i n t e r i o r .  A patch of 
Sesuvium a l s o  grows on the  reef rock extension a t  t he  southeastern corner  
of the  eas t e rn  sec t ion .  

The a r e a  i n  and adjacent  t o  t h e  t i d a l  pools i n  the  eas t e rn  h a l f  of 
the  eas t e rn  sec t ion  i s  dominated by a lush  growth of Sesuvium. West of 
these  pools i s  a l a r g e  a r e a  dominated by Coronopus. A l a rge  patch of 
Eragros t i s  and a smal ler  one of Cynodon dactylon, presumably introduced, 
grow adjacent  t o  each o the r  in  t h e  cen te r  of the  Coronopus area .  A few 
p lan t s  of Sonchus o leraceus  and Solanum nigrum grow among the  Cynodon and 
Coronopus. 

Surrounding the  Coronopus a r e a  on the  north and west i s  a s t e a d i l y  
expanding a rea  dominated by an introduced mustard, Brass ica  campestris.  
The a rea  a l s o  has some Cynodon and some Sicyos caumii. From t h i s  c e n t r a l ,  
heavily-vegetated a r e a  ou t  t o  the  beaches i s  a r e l a t i v e l y  open c o r a l  sand 
and rubble region with patches ( ~ i g .  47) of Solanum nelsoni ,  Tribulus, 
Boerhavia, and Sicyos. The ex ten t  of these  patches v a r i e s  with loca t ion  
and season. Solanum ne l son i  i s  e s p e c i a l l y  dominant on the  southern s i d e  
and Tribulus on t h e  north. Tribulus and Sicyos ( ~ i g .  48)  a r e  mixed with 
Solanum nelsoni  on the  southern two-thirds, and Tr ibulus  and Boerhavia 
a r e  mixed with S. nelsoni  on the  northwestern s ide .  A northern a rea  
dominated by Tribulus has one patch of pure Sicyos and a l a r g e r  patch of 
Eragros t i s .  A second clump of t h i s  g ras s  grows f u r t h e r  e a s t  i n  the  8. 
nelsoni-Tribulus-Sicyos a s soc ia t ion .  Severa l  very  s tunted  Scaevola taccada 
bushes grow along the  margin between the  vegetated a r e a  and the  beach on 
the  southwestern and southern s i d e s  of the  eas t e rn  sec t ion .  

Other p l an t  spec ies  recorded i n  small  numbers a r e  S e t a r i a  v e r t i c i l l a t a ,  
ev ident ly  introduced i n  1961 (HDFG, 1961); Lepturus repens; Portulaca lu t ea ;  
Malvastrum coromandelianum; and Casuarina e q u i s e t i f o l i a ,  introduced in-, 
mostly dead in  1965, and absent  i n  1969. 

The photographs by Frear,  taken i n  December 1912, ind ica te  t h a t  t h e  
f l o r a  was ch ie f ly  t a l l  bunchgrass, presumably Eragros t i s  (Fig. 50).  
Eleven years  l a t e r ,  i n  Apr i l1923 ,  the  photographs of Wetmore show the  
i s l and  t o  have a moderate, open cover of Eragros t i s  ( ~ i g .  51) .  Sesuvium 
grew abundantly on t h e  l a r g e  r e e f  rock ledge. The Tana er  Expedition co l -  

-$t; Eragros t i s  and l f c t e d  s i x  species  (Christophersen and Cam, 1931: 15-1 
Lepturus were d i s t r i b u t e d  indiscr iminate ly  on the  i s land.  Sesuvium grew on 
the  reef  rock a r e a s  and i n  the  mud f l a t s  around t h e  ponds a t  t he  eas t e rn  
end of the  i s land.  Boerhavia was present ,  bu t  not  abundant, and Tribulus 
was present .  Sicyos was represented by a few p l a n t s  ( see  a l s o  S t .  John, 
1970: 451). One seed each of Mucuna g igantea  and M. urens was found on t h e  
beaches. 



45. Laysan and Black-footed Albat rosses  nes t ing  among Solanum, 
Coronopus, Boerhavia, and Tr ibulus  on western sec t ion  a t  
Southeast  I s land,  view looking southwest, 13 March 1964; 
USCGC Planet ree  i n  l e f t  background. POBSP photograph by 
A.B. Amerson, Jr. 

46. Low vegeta t ion  on western sec t ion  a t  Southeast I s land,  view 
looking southeast  across  i n t e r i o r  toward reef-rock area,  
U March 1964. POBSP photograph by A.B. Amerson, Jr. 



4'7. Eragros t i s ,  Coronopus, Tribulus,  and Boerhavia growing in  
the wes t -cent ra l  por t ion  of the  eas tern  sec t ion  a t  South- 
e a s t  Is land,  view looking west, June 1967; Laysan Albat ross  
adu l t s  and chicks and Sooty Tern adu l t s ;  U.S. Navy-built 
tower i n  cen te r  background. FOBSP photograph by R.L. DeLong. 

48. Tribulus and Sicyos i n  the  west-central  por t ion  of the  
eas tern  sec t ion  of Southeast  Is land,  13 March 1964. POBSP 
photograph by A.B. Amerson, Jr. 



49. Black Noddies roos t ing  i n  s tunted  Scaevola bushes on the  
south shore of the  western por t ion  of the  eas t e rn  sec t ion  
a t  S o u t h e a s t I s l a n d ,  view looking northwest, 28-30 August 
1967. POBSP photograph by R.B. Clapp. t 



50.  T a l l  bunchgrass, presumably Eragros t i s ,  growing on the  c r e s t  
of Southeast Is land,  December 1912; Hawaiian Monk S e a l  fo re -  
ground, Black-footed Albat ross  nes t ing  below c r e s t .  Photo- 
graph by W.F. Frear  cour tesy  of Virg in ia  F rea r  Wild. 

51. Open cover of E r a ~ r o s t i s  a t  Southeast  I s land,  26 A p r i l  1923. 
Photograph by A. Wetmore. 



In May 1923 the  Tanager Expedition p lanted  hau, Hibiscus t i l i a c e a ,  
and palm t r ees ,  P r i t cha rd ia  pac i f i ca ,  and s c a t t e r e d  s-egory, 1924: 
21; Wetmore, ms.). Though no record remains of what seeds were sca t t e red ,  
Wetmore has a  l i s t  of the  species  given the  expedit ion by the  T e r r i t o r y  
of Hawaii and the  Department of Agr icul ture  f o r  p l an t ing  on the  Reservation 
t o  replace vegeta t ion  destroyed by r a b b i t s .  With the  exception of Scaevola 
none of the  species  on t h i s  l i s t  i s  p resen t ly  growing on Southeast I s land.  

Photographs taken by Galtsoff i n  1930 show t h a t  the  eas t e rn  sec t ion  was 
pr imar i ly  dense Eragros t i s  ( ~ i g .  52)  with some a r e a s  of Lepturus and Boer- 
havia. A photograph of the  bui ld ings  of the  p e a r l  f i s h e r i e s  venture shows - 
a Casuarinaabout f i v e  f e e t  t a l l ,  many p l a n t s  o f  Sonchus, and an un iden t i f i -  
ab le  composite which i s  apparently no longer present .  One view of the  
western sec t ion  (Fig. 53)  shows a f l o r a  of s c a t t e r e d  Boerhavia and very 
sparse Lepturus. Galfsoff (1933: 16 )  mentions the  p lan t ing  of Casuarina 
and Cocas sp.  i n  1928, but  f u r t h e r  s t a t e s  t h a t  they were a l l  dead o r  dying 
by 1930. 

Woodside and Kramer (HDFG, 1961) repor ted  f ind ing  introduced S e t a r i a  
v e r t i c i l l a t a  in  March 1961. Ironwood ( ~ a s u a r i n a )  t r e e s  were planted by the  
U.S. Navy sometime i n  1963 t o  increase  the  i s l a n d s '  v i s i b i l i t y  from the  
ocean. As t h i s  was i n  v i o l a t i o n  of Refuge regula t ions ,  a l l  t r e e s  which 
were not a l ready dead were destroyed i n  1964. S e t a r i a  was reintroduced 
with the  ironwoods i n  1963. 

A s i g n i f i c a n t  change has occurred i n  t h e  f l o r a  s ince  it was f i r s t  
described in  1923 and 1930 ( ~ i g s .  54 and 55) .  E ragros t i s  has been reduced 
from the  s t a t u s  of a  major p l a n t  cover t o  one of ins igni f icance .  Only a 
few i s o l a t e d  clumps remain on the  e a s t e r n  sec t ion ,  which i n  1930 was near ly  
s o l i d  g ras s .  Possibly t h e  major vegeta t ion  change occurred i n  l a t e  1930 
when George Kaufman repor ted  no l i v e  vegetat ion,  only t a l l  clumps of dead 
bunchgrass, a f t e r  a  severe storm bu is her and Baldwin, 1945: 11 ). A s  
information on p l a n t  succession in  t h e  Northwestern Hawaiian I s l ands  i s  
very l imi ted ,  it i s  not  known whether the  f l o r a l  change observed, from 
grasses  t o  herbs and vines,  i s  a r e s u l t  of n a t u r a l  succession o r  caused 
by some edaphic ca tas t rophe .  

Other I s lands  

POBSP and BSFW personnel found no p l a n t s  on Bird, K i t t e ry ,  Planetree,  
o r  Sand I s l ands  on v i s i t s  between 1963 and 1969, nor was vegeta t ion  l i s t e d  
f o r  these i s l ands  i n  e a r l i e r  r e p o r t s  (Wetmore, m s . ;  Gal t sof f ,  1933: U-14;  
Christophersen and Caum, 1931: 15-16, 20-41). 

REPTILES 

Only one r ep t i l e - - the  Black Tur t l e  of the  P a c i f i c  ( ~ h e l o n i a  agass i z i ) - -  
has been recorded. Perhaps the  P a c i f i c  Hawksbill Tur t l e  (Eretmochelys &I- 
b r i c a t a ) ,  an uncommon species  in  the  Hawaiian Is lands ,  has v i s i t e d  the  a t o l l ,  
but no subs tan t i a t ed  record e x i s t s  of i t s  occurrence. Common and s c i e n t i f i c  
names follow Carr (1972). 



52. Bureau of Fisher ies  personnel inspect  Sooty Tern colony i n  
dense Eragros t is  of the eas tern  sect ion a t  Southeast Is land,  
summer 1930. Photograph by P.S. Galtsoff.  

53. Boerhavia and Lepturus growing on the  western sect ion a t  
Southeast Is land,  view looking south, summer 1930. Photo- 
graph by P.S. ~ a l t s o f f  



54. Creepers and low shrubs cover most of the eastern section a t  
Southeast Island, view from U.S. Navy-built tower looking 
east ,  14 March 1964. FOBSP photograph by A.B. Amerson, Jr. 

55. Dense creepers, low shrubs, and some grasses cover most of 
the  cen t ra l  portion of the eastern section a t  Southeast 
Island, view from tower looking east-northeast, 14 March 

I 1964. FOBSP photograph by A.B. Amerson, Jr. 



BLACK TURTLE Chelonia agassiz i  

Status - 
Uncommon resident breeder; a few probably present year-round; 

frequents L i t t l e  North, North, and Southeast Islands.  Maximum recent 
POBSP and BSFW population estimate 55 i n  September 1966. 

Observations 

Morrell (1832: 218) f i r s t  recorded sea t u r t l e s  i n  1825; he wrote t ha t  
"great numbers of green t u r t l e s  are found on the sand-beaches, where they 
come t o  deposit t he i r  eggs." He fur ther  noted tha t  "the hawk's-bill t u r t l e ,  
also,  sometimes v i s i t s  t h i s  place, but in  small numbers. " Osbun (Kemble, 
1966: 155) in August 1850 caught one small sea t u r t l e  on the reef, but 
saw "no Turtle nor the signs of any" on shore. 

Turtles were next recorded in 1857 by Paty (1857: 2-3) who wrote t h a t  
the lagoon "seemed t o  abound with.. . tur t le ."  Two years l a t e r  Brooks (1860: 
502) noted "plenty of. .  . tu r t le , "  and i n  1882 the crew of the Japanese 
schooner Ada - k i l l ed  28 ( ~ o r n e l l ,  1934: 432). Turtles were a l so  reported 
t o  be p len t i fu l  in l9U ( ~ a i l e y ,  1956: 30) and 1914 (Elschner, 1915: 60).  
Munter (ms.) noted eight  on the beach i n  February 1916. Wetmore (ms. ), 
however, did not observe them in Apri l  1923. 

POBSP and BSFW personnel recorded t u r t l e s  on most survey t r i p s  since 
ear ly  1963. A l l  t u r t l e  observations are  summarized i n  Table 3.  

Table 3. Black Turtle observations a t  Pearl  and Hermes Reef 

Population 
Date of Survey Island Estimate Breeding Status, Remarks, References 

1825 8-11 July ? great On beaches; notes eggs ( ~ o r r e l l ,  
numbers 1832: 218). 

1850 11 Aug. Southeast? 0 Saw "no Turtle nor the signs of any" 
on the island but caught "one small 
Green Turtle on the reef" (~emble,  
1966 : 155 ) . 

1857 19-20 May ? 

1859 5 July ? 

1882 19-21 Jan. ? 

1913 15 Mar. North 

? Lagoon abounded with t u r t l e  (paty, 
1857: 2-3). 

? Plenty of t u r t l e  (~ rooks ,  1860: 
502). 

28 Killed by crew of schooner A* 
(Hornell, 1934: 432). 

? Many large Green Turtles ( ~ a i l e y ,  
19.56: 30).  



I, Table 3. (continued) I 
1 Population 

'~ Date of Survey Island Estimate Breeding Status,  Remarks, References 

I 
! 1914 Sept. North 7 Good many t u r t l e s  ( ~ t s c h n e r ,  1915: 

60). 

! 1916 4Feb .  Southeast 8 Hauled out on beach (Munter, ms.). 

1923 26-28 Apr. 7 0 Did not record t u r t l e s  (Wetmore, 
ms.). 

1930 22 July- ? ? Notes presence of large amount of 
23 Aug. algae (Codiwn) i n  t u r t l e  stomachs 

(Galtsoff, 1933: 16). 

1950 27 June Southeast 

1956 22 Mar. Southeast 

26 May Southeast 

26 May North 

1957 ? Southeast 

? North 

1958 ? Southeast 

7 North 

1961 12 Mar. Southeast 

Y 
1962 Jan. Bird and 

Sand 

1963 26 Feb. - Southeast 
8 Mar. 

6 Mar. North 

Tagged (POFI, 1950). 

Counted (POFI, 1956a). 

Digging nest  (POFI, 195613). 

Basking on north beach (parsons, 
1962: 69-70). 

Basking on south beach (Parsons, 
1962: 69-70). 

Basking on north beach (Parsons, 
1962: 69-70). 

Basking on south beach (Parsons, 
1962: 69-70). 

Adults; copulation observed i n  
shallow water; no sign of egg 
laying (HDFG, 1961). 

Seen from a e r i a l  survey; 8 ? bask- 
ing ( ~ a r r ,  i n  litt.). 

On beaches, mostly a t  night 
(POBSP, 19648). 

On east  beach cove (POBSP, 1964d). 

+? 
Between 14 and 28 January. 



Table 3. (continued) 

Date of Survey 

1963 18-23, 
25 June 

23-25 June 

2 25 June 

16-19 ~ u g .  

19-20 Aug. 

16 Sept.  

17 Sept.  

17 Sept.  

1965 15-19 Mar. 

17-18 Mar. 

21-22 Mar. 

1966 1 Apr. 

20-26 Sept.  

22 Sept.  

22 Sept.  

1967 16-17 Mar. 

Population 
Is land Estimate Breeding S ta tus ,  Remarks, References 

Southeast 20 On beaches, mostly nocturnal  (POBSP, 
1963 ) . 

North 9 On beaches (POBSP, 1963). 

L i t t l e  North 2 On beaches, 1 15" yea r l ing  caught 
(POBSP, 1963 ) . 

Southeast  8 Adults ;  2 d  and 5 9 tagged (BsFW, 
1964a ; POBSP, 196413). 

Southeast  1 2  Nocturnally (POBSP, 1964a). 

North 1 0  Nocturnally (POBSP, 1964a). 

Southeast  31 Adults ;  5 d and 14 9 tagged; nes t  
p i t s ,  but  no eggs (BSFW, 1964b; 
FOBSP, 1 9 6 4 ~ ) .  

North 2 small  2 '  x 2'  t u r t l e s ;  8-10 p i t s ,  
no eggs, 1 3" mummified young 
(BsFW, 196413; POBSP, 1 9 6 4 ~ ) .  

L i t t l e  North 2 Adults ;  1 9 bn beach (BsFW, 1964b). 

Southeast  1 2  Counted on 15th  (FOBSP, 196513). 

North 5 Counted on 17th;  1 mummified hatch- 
l i n g  (POBSP, 1965b). 

Southeast 5 I d  and 1 9  tagged; 1 recaptured 
(BSFW, 1965; POBSP, 1965a). 

Southeast 12  3 d and 6 9 tagged (BsFW, 1966a). 

Southeast  50 44 tagged, 6 recaptured (BsFW, 
1966b ) . 

North 2 Adults,  1 d and 1 9 tagged (BsFW, 
1966b). 

L i t t l e  North 3 Adults,  2 d and 1 9 tagged (BsFW, 
1966b), 

North 9 Counted on 16th (BSFW, 1967d). 



I 
i Table 3. (continued) 

1 Population 
Date of Survey Island Estimate Breeding Status, Remarks, References 

e .  I 1967 17 Mar. Southeast 8 Counted (BSW, 1967d). 

21-23 Mar. Southeast 17 1 d and 10 9 tagged; 1 d and 5 9 
recaptured (BSFW, 1967a; POBSP, 
1967d). 

28, 30 May- Southeast 5 4 large, 1 small; copulation i n  
1 June water (POBSP, 1967b). 

I 
I 

28-30 Aug. Southeast 7 present (WBSP, 1967a). 

29-30 Aug. North 3 -5 (POBSP, 1967a). 

29 AW - L i t t l e  North 1 Counted (POBSP, 1967a). 

I 27-29 Sept. Southeast 19 3 d and 1 9 tagged a t  dusk (BSFW, 

I 1 9 6 7 ~ ) .  

i 1968 22-24 Mar. Southead 22 10 tagged, 12 recaptured (BSFW, 

i 1968; poBsp, 1968). 
I 
I 1969 10-12 Feb. Southeast 2 Unknown sex (BSFW, 1969a). 

i 10-12 Feb. North 11 6 d, 1 9, 4 unknown (BsFW, 1969a). 

I 10-12 Feb. L i t t l e  North 2 Unknown sex (BSFW, 1969a). 

I 31 Mar.- Southeast 11 2 9 tagged, 9 recaptured (BSFW, 
2 Apr . 1969b). 

1 31 Mar. North 7 5 d and 2 9 tagged (BSFW, 1969b). 

I 
31 Mar. L i t t l e  North 3 1 d and 2 9 tagged (BSFW, 1969bj. 

I 

I 26-31 May Southeast 8 2 tagged, 6 recaptured (BsFW, 
1969~  ) . 

I 26 May North 6 Counted (BsFW, 1969~) .  
I 

10-19 Sept. Southeast 27 Counted on the 10th; 3 d and 9 9 
tagged; 3 d, 3 ? and 2 unknown 
recaptured; 10 nest p i t s  on west 
portion, no eggs (BsFW, 1969d). 



Annual Cycle 

Black T u r t l e s  have been observed i n  small  numbers during most months 
of the  yea r .  Recent March populat ion counts f o r  the  a t o l l  range from 17 
t o  21. May and June counts range from 14 t o  31, while September counts 
range from 35 t o  55. 

Although t u r t l e s  have been observed copulat ing i n  March, May and June, 
no egg l ay ing  has been observed. Small numbers of egg p i t s  were recorded 
i n  September, bu t  no eggs were found by digging. Munmified ha tch l ings  were 
found i n  March and September. T u r t l e s  on o the r  Northwestern Hawaiian Is- 
lands l a y  t h e i r  eggs i n  t h e  summer months with young hatching by l a t e  
summer and f a l l .  

Ecological  Di s t r ibu t ion  

T u r t l e s  a r e  a t t r a c t e d  t o  t h e  a t o l l  f o r  food and f o r  breeding purposes. 
Adults  and yea r l ings  feed on a lgae  growing in  t h e  lagoon. Tsuda (1966: 39) 
recorded 39 species  of marine benth ic  a lgae  from t h e  lagoon. A t  l e a s t  one 
of these,  Codium arabicum, i s  f r equen t ly  used a s  food by a d u l t  s ea  t u r t l e s .  

T u r t l e s  a r e  known only from Bird, L i t t l e  North, North, Sand, and South- 
e a s t  I s l ands ;  nes t ing  occurs s o l e l y  on North and Southeast I s l ands .  None 
has been observed on the  o the r  i s l ands .  

L i t t l e  North Is land:  T u r t l e s  have been recorded on six occasions 
 a able 3 ) .  The population, r ega rd les s  of month, was always low and ranged 
from 1 t o  3. 

North Is land:  Tur t l e s  have been observed on 16 surveys  a able 3 ) .  
Population es t imates  have averaged 7 f o r  a l l  11 recent  surveys, and have 
ranged from 2 t o  11. The southeas t  beach cove area  i s  popular day and n ight  
with basking t u r t l e s  ( ~ i g .  56) .  I n  September 1964, 8 t o  10  t u r t l e  n e s t  p i t s  
were noted but  digging produced no eggs; a mummified 3-inch ha tch l ing  was a l s o  
found nearby. Another mummified ha tch l ing  was found i n  March 1965. 

Southeast  I s land:  O f  t h e  t h r e e  i s l ands  frequented by t u r t l e s ,  Southeast 
i s  the  prefer red .  Tur t l e s  have been recorded t h e r e  on 24 surveys  a able 3 ) .  
Population es t imates  f o r  17 recen t  surveys average 15. March es t imates  
average l3, and range from 8 t o  22, while September es t imates  average 27, 
and range from 13 t o  50. This range i s  s i m i l a r  t o  the  20 t o  50 range found 
during 1957 and 19.58 by Kenyon and Rice (Parsons, 1962: 69-70). 

T u r t l e s  a r e  most f requent ly  observed basking along t h e  nor th  lagoon 
beaches, e s p e c i a l l y  on the  e a s t  por t ion  (Fig. 57). Tur t l e s  a r e  usua l ly  
present  d i u r n a l l y  when a survey p a r t y  a r r i v e s ,  but  because of human a c t i v i t y  
( tagging of t u r t l e s  and sea l s ,  and banding of b i r d s )  subsequently a r e  present  
only nocturnal ly.  Copulating p a i r s  have been observed i n  of fshore  shallow 
waters i n  March, May and June; n e s t  p i t s ,  but  no eggs, have been found only 
i n  September. 



56. The southeas t  beach-cove a rea  a t  North Is land is a popular 
place f o r  sea t u r t l e s  t o  bask i n  t h e  sun, 29 August 1967 
( p r i n t  reversed) .  POBSP photograph by C.A. Ely. 

57. Black Tur t l e  sun basking on north beach a t  Southeast  I s land,  
June 1967. POBSP photograph by R.L. DeLong. 



Other I s l ands :  Carr ( i n  l i t t . )  noted about 30 on Bird and Sand 
I s l ands  i n  January 1962. None has been observed the re  s ince .  

Tagging and Movement 

Since 1964 BSFW personnel have tagged a t  l e a s t  137 Black Tur t l e s  
 a able 3 )  with numbered Monel metal  tags ,  usual ly  placed i n  the  t r a i l i n g  
edge of the  r i g h t  f ron t  f l i p p e r .  Of these,  122 were used a t  Southeast,  
9 on North, and 6 on L i t t l e  North Is lands .  Tagged indiv iduals  included 
28 males and 55 females. 

O f  t h e  137, 46 were recaptured on Southeast  I s land (Table 3 ) .  I n  
addi t ion ,  two females tagged a t  Whale-Skate Is land,  French F r i g a t e  Shoals,  
some 600 miles  t o  the  southeast ,  were recaptured a t  Southeast I s land.  
Another t u r t l e  tagged a t  Southeast  I s land was captured a t  Whale-Skate 
Is land,  French Fr iga te  Shoals. These d a t a  a r e  being f r u t h e r  analyzed by 
BSFW personnel.  

Amerson (1971: 80)  noted t h a t  t h e  French Fr iga te  Shoals t u r t l e  popu- 
l a t i o n  i s  t h e  l a r g e s t  i n  the  Hawaiian I s l ands .  Hendrickson (1969: 94) 
theorized t h a t  "a double populat ion nes t s "  t h e r e .  He suggested t h a t  t h e  
extreme Northwestern Hawaiian I s l ands  may be t h e  feeding ground f o r  one 
group and t h a t  t h e  o ther  migrates  eastward t o  feeding grounds around the  
inhabited i s l ands .  Ear ly  t a g  a n a l y s i s  seems t o  v e r i f y  t h i s  theory  (see  a l s o  
Amerson, 1971: 91-92). 

Carr (1964: 51-52) i n  January 1969found t h e  P e a r l  and Hermes Reef and 
French Fr iga te  Shoals t u r t l e  populat ions t o  be predominantly dark and high- 
she l led  d e s p i t e  s i n g l e  l ight -colored ,  f l a t  yea r l ings  a t  each a t o l l .  He was 
unable t o  determine whether these  indiv iduals  were v a r i a n t s  of t h e  l o c a l  
dark s tock  o r  v i s i t o r s  from some d i s t a n t ,  g e n e t i c a l l y  d i f f e r e n t ,  populat ion.  

Carr (1972: 24-26) uses t h e  name Chelonia a g a s s i z i  f o r  t h e  mid-Pacific 
t u r t l e s ,  thus  separa t ing  them taxonomically from the  A t l a n t i c  green t u r t l e ,  
~ h e l o n i a  mydas. C. a g a s s i z i  a l s o  occurs i n  t h e  eas tern  P a c i f i c  and i n  p a r t s  
of the  Indian Ocean. Carr suggests  t h a t  "with i t s  range extending through -- - - - 
so much t e r r i t o r y , . . . t h e  name...surely covers a number of h i t h e r t o  unnamed 
races ."  He a l s o  notes t h a t  "some P a c i f i c  colonies  t h a t  a r e  obviously not 
C.  agassizi. . .have t o  be grouped with t h e  A t l a n t i c  green t u r t l e  a s  2. -." - 

BIRDS 

Severa l  sources were used i n  assumbling the  common and s c i e n t i f i c  names 
of the  b i r d s  occurr inn a t  Pea r l  and Hermes Reef. The names used i n  the  - - 

American Orn i tho log i s t s '  Union's Check l i s t  of North American Birds,  1957, 
5 t h  ed i t ion ,  were followed f o r  species  occurr ing i n  North America. I n  t h e  

l ~ o t  August 1956 a s  noted by Amerson (1971: 61, 92, 340). 



i n t e r e s t  of consistency, seab i rd  names agree with those which appear 
i n  Watson's Smithsonian I d e n t i f i c a t i o n  Manual: Seabirds of t h e  Tropical  
A t l a n t i c  Ocean, and King's Smithsonian I d e n t i f i c a t i o n  Manual: Seabirds 
of t h e  Tropica l  P a c i f i c  Ocean. Taxonomic order  follows t h a t  of P e t e r ' s  
Check-l is t  of Birds of the  World, volumes I, 11, and 111, with t h e  ex- 
cept ion of t h e  Procel la r i i formes ,  which fol low Alexander 9 &. (1965), 
t he  Anserformes, which follow Delacour (1954, 1959), and t h e  Charadri i -  
f o m e s ,  which follow Bock (1958). 

In t roduct ion  

The 37 b i r d  species  'recorded belong t o  6 orders,  14 fami l ies ,  and 
27 genera. I n  the  following check l i s t ,  r e s iden t  b i r d s  a r e  unmarked, non- 
r e s i d e n t  b i r d s  a r e  marked with an *, and b i rds  introduced by man a r e  
marked with a #. 

Order Procel la r i i formes  
Family Diomedeidae 

Diomedea n iu r ipes  
Diomedea immutabilis 

Family P roce l l a r i idae  
Pterodroma hypoleuca 
Bulweria bulwer i i  
Puffinus p a c i f i c u s  
Puffinus n a t i v i t a t u s  

Family Hydrobatidae 
~ ~ 

Oceanodroma tristrami 

Order Pelecaniformes 
Family Phaethontidae 

Phaethon rubricauda 
Family Sulidae 

Sula d a c t y l a t r a  - 
Sula s u l a  -- 
Sula leucogas ter  - 

Family Fregat idae 
Fregata minor 

Order Anseriformes 
Family Anatidae 

Anas acuta* -- 
A x  laysanens is  # 

Order Gruiformes 
Family Ral l idae  

Porzanula palmeri  # 

Order Charadriiformes 
Family Charadriidae 

P l u v i a l i s  dominica* 

Black-footed Albat ross  
Laysan Albat ross  

Bonin P e t r e l  
Bulwer's P e t r e l  
Wedge-tailed Shearwater 
Christmas Shearwater 

Sooty S t o m  P e t r e l  

Red-tailed Tropicbird 

Blue-faced Booby 
Red-footed Booby 
Brown Booby 

Great F r iga teb i rd  

P i n t a i l  
Laysan Teal 

Laysan Xail 

Golden Plover 



Family Scolopacidae 
~ u m e n i u i  t a h i t i e n s i s *  Br i s t l e - th ighed  Curlew 
Heteroscelus incanuM Wandering T a t t l e r  
Arenaria  in terpres*  Ruddy Turnstone 

K l i d r i s  canutus* 
Crocethia &* 
E r o l i a  acminata*  
Ero l i a  alpina* 
Philomachus 2ugnaXn 

Familv Phalarooodidae 

Snipe spec ies  
Knot 
Sanderl ing 
Sharp- ta i led  Sandpiper 
Dunlin 
Ruff 

- -" 
~ h a l a r o p G  f u l i c a r i u s *  Red Phalarope 

Family Laridae 
Lams delawarensis* - Ring-bi l led Gul l  
Larus a rgen ta tus  vegae* - Herring Gull 
Larus glaucescens* - Glaucous-winged Gul l  
Rissa t r idac ty la*  Black-legged Kittiwake 
Sterna  luna ta  Gray-backed Tern -- 
Sterna  f u s c a t a  Sooty Tern 
A m  s t o l i d u s  Brown Noddy 
A m  t e n u i r o s t r i s  Black Noddy 
Gygis a l b a  White Tern 

Family Alcidea 
F ra te rcu la  corniculata* Horned Puf f in  

Order Passeriformes 
Family Drepaniidae 

Laysan Finch 

There a r e  17 species  of r e s i d e n t  seabi rds ,  5 r egu la r  migrant shore- 
b i rds ,  and 15 vagrant ,  acc identa l ,  and introduced b i r d s .  

Resident Seabirds 

The 17 re s iden t  seabi rd  species  belong t o  7 families--Diomedeidae, 
P roce l l a r i idae ,  Hydrobatidae, Phaethontidae, Sulidae,  Fregat idae,  and 
Laridae. 

These species  a l l  breed i n  t h e  Hawaiian Is lands .  The Laysan Albat ross  
breeds s o l e l y  i n  t h e  Hawaiian Is lands .  The Black-footed Albatross,  Bonin 
P e t r e l ,  and Sooty Storm P e t r e l  breed only i n  t h e  Hawaiian and Bonin-Volcano 
Is lands .  The remaining species--Bulwerts P e t r e l ,  Wedge-tailed Shearwater, 
Christmas Shearwater, Red-tailed Tropicbird, Blue-faced Booby, Red-footed 
Booby, Brown Booby, Great Fr iga tebi rd ,  Gray-backed Tern, Sooty Tern, Brown 
Noddy, Black Noddy, and White Tern--breed i n  the  Hawaiian I s l ands  and o the r  
p a r t s  of the  t r o p i c a l  Pac i f i c .  



I Migrant Shorebirds 

Although over 30 shorebird spec ies  have been recorded from the  
Northwestern Hawaiian Is lands  (Bryan, 1958; Udvardy, 1961; Clapp, 1968; 
Clapp and Woodward, 1968; unpubl. POBSP da ta ) ,  only Golden Plover, 
Br is t le - th ighed Curlew, Wandering T a t t l e r ,  Ruddy Turnstone, and 
Sanderling a r e  considered r egu la r  migrants .  They breed during the  sum- 
mer i n  t h e  Northern Hemisphere and migrate south f o r  t h e  winter;  some 
use Pea r l  and Hermes f o r  a "wintering ground." 

Vagrant, Accidental,  and Introduced Birds  

F i f t een  species  have been recorded, including four acc iden ta l  g u l l  
species--Ring-billed, Herring, Glaucous-winged, and Black-legged Kittiwake. 
I n  genera l ,  Glaucous-winged Gulls  breed i n  t h e  a rea  surrounding t h e  extreme 
North Pac i f i c ,  while Black-legged Kittiwakes breed circumpolarly i n  the  
Northern Hemisphere. The Herring Gul l  subspecies breeds i n  S i b e r i a  and 
t h e  Ring-bi l led Gulls breed throughout most of northern North America. 

One vagrant  a l c i d  species,  Horned Puffin,  has been recorded. This  
species  breeds i n  the  area  surrounding t h e  extreme North Pac i f i c .  

S i x  shorebird species--Snipe species ,  Knot, Sharp-tai led Sandpiper, 
Dunlin, Ruff, and Red Phalarope--are acc iden ta l  v i s i t o r s .  The t i d a l  pools  
on Southeast  I s land and the  proximity t o  Midway Ato l l ,  with i t s  fresh-water  
puddles and l a r g e  land area, may a t t r a c t  acc iden ta l  shorebirds.  

The t h r e e  introduced species  a l l  come from Laysan Island.  The Laysan 
Rai l ,  introduced i n  1928, and t h e  Laysan Teal, introduced i n  1967, d i d  no t  
survive f o r  long, but  the  Laysan Finch, a l s o  introduced i n  1967, has sur -  
vived and i s  breeding very successfu l ly .  

One 8cCidental duck species,  t h e  P i n t a i l ,  has been recorded. This 
species  is a f a i r l y  regular  migrant t o  t h e  Main Hawaiian I s l ands  which 
occas ional ly  migrates t o  the  Northwestern Hawaiian I s l ands .  

The shallow waters around P e a r l  and Hermes Reef o f fe r  an e x c e l l e n t  
feeding a rea  f o r  many seabirds,  those  which use, o r  breed on, t h e  a t o l l  
as  we l l  as those which seldom occur t h e r e .  The l a t t e r  group includes both 
species  which breed i n  t h e  Hawaiian a r e a  ( i . . ,  White-tailed Tropicbi rd)  
and pe lag ic  b i rds  which breed i n  o t h e r  a r e a s  of the  Pac i f i c  and migrate 
i n t o  o r  through the  a rea  during t h e i r  non-breeding season. King (1967) 
records 50  seabi rd  species  c l a s s i f i e d  a s  r egu la r  migrants,  r a r e  migrants,  
o r  vagrants  t o  t h e  Hawaiian area.  Normally a l l  of these  b i r d s  s t a y  a t  
sea, but,  because of s ickness o r  bad weather, any could a l i g h t  on t h e  
i s l ands ;  none has been recorded a t  P e a r l  and Hermes t o  da te .  

Annual Cycles 

Among the  b i rd  species annual populat ion cycles and annual breeding 
cycles vary.  These v a r i a t i o n s  a r e  discussed below. 



Seabi rd  Breeding Cycles 

Seabirds breed here  during a l l  seasons of the  yea r  (Fig. 58). Most 
have d i s t i n c t  breeding per iods ;  some have extended breeding cycles.  The 
17 breeding seabi rd  species  a r e  grouped, based on maximum breeding periods, 
a s  fol lows:  4 a r e  winter  and sp r ing  breeders,  11 a r e  spr ing  and s m e r  
breeders ,  and 2 a r e  s m a r  and f a l l  breeders;  none i s  a f a l l  and winter  
breeder  (Table 4 ) .  Of these,  t h e  cycles of only s i x  agree with those 
suggested by Richardson (1957 : 30). 

Winter and Spring Breeders: The four  species  a r e  p r o c e l l a r i i f o m s .  
The Black-footed and Laysan Albat rosses  commence t o  nes t  i n  l a t e  f a l l ,  
and t h e  Sooty Storm P e t r e l  and Bonin P e t r e l  commence i n  e a r l y  and mid- 
winter ,  respect ive ly .  The Albat rosses  have usua l ly  f ledged by l a t e  Ju ly .  
Sooty Storm P e t r e l  and Bonin P e t r e l  f ledge  i n  l a t e  spr ing  and e a r l y  sum- 
mer, respect ive ly .  

Spring and Summer Breeders: Of t h e  11 species,  1 is  a p r o c e l l a r i i f o m ,  
5 a r e  pelecaniforms, and 5 a r e  c h a r a d r i i f o m s .  S i x  spec ies  (55 percent ) ,  
t h e  Christmas Shearwater, Red-tailed Tropicbird, Gray-backed Tern, Sooty 
Tern, Black Noddy, and White Tern, commence l a y i n g  during t h e  spr ing  
months. Indiv idual  b i r d s  of t h e  remaining f i v e  species  (45 percent )  s t a r t  
l ay ing  during the  winter  months: t he  Brown Noddy a s  e a r l y  a s  December, 
t h e  Red-footed and Brown Boobies i n  e a r l y  January, and t h e  Blue-faced 
Booby and Great F r iga teb i rd  i n  February. A l l  young usua l ly  commence 
f l edg ing  i n  t h e  s m e r  and continue i n t o  the  f a l l .  Fledging of the  Chr i s t -  
mas Shearwater, Sooty Tern, and probably White Tern extends i n t o  e a r l y  f a l l ;  
of the  Red-tailed Tropicbird, Blue-faced Booby, Red-footed Booby, Great 
Fr iga tebi rd ,  Gray-backed Tern, Brown Noddy, and Black Noddy i n t o  l a t e  f a l l ;  
and of the  Brown Booby even i n t o  e a r l y  winter .  

Swnmer and F a l l  Breeders: Two p r o c e l l a r i i f o m s ,  Bulwer's P e t r e l  and 
Wedge-tailed Shearwater, s t a r t  l ay ing  i n  e a r l y  summer and usual ly  f i n i s h  
f l edg ing  by mid- o r  l a t e  f a l l .  

F a l l  and Winter Breeders: Although no f a l l - w i n t e r  breeders  a r e  known, 
v i r t u a l l y  no l a t e  f a l l  and e a r l y  winter  v i s i t s  have been made. The Black 
Noddy, a f a l l -win te r  breeder on o the r  Northwestern Hawaiian Is lands ,  may 
breed during t h i s  period.  

Although a l l  breeding seab i rd  species have a breeding peak, four,  
t h e  Blue-faced Booby, Red-footed Booby, Brown Booby, and Brown Noddy, have 
an extended breeding season with egg l ay ing  extending over t h r e e  seasons. 

Land Bird Breeding Cycles 

The introduced Laysan Finch appears t o  have a winter  and sp r ing  breed- 
ing  cycle. Eggs and young a r e  now known from February t o  May. Because of 
i t s  recent  introduction,  however, t h e  cycle may be e r r a t i c .  The unsuccess- 
f u l l y  introduced Laysan Teal  d id  not  survive long enough t o  e s t a b l i s h  an 
annual breeding cycle.  One p a i r ,  however, attempted t o  n e s t  i n  mid-fal l .  



Black-footed Albatrorr 

Loyran Albatross 

Bonin Petrel ............ 
Bulwer's Petrel 

Wedge-tailed Shearwater 

Christmas Sheorwater 

Sooty Storm Petrel 

Red-tailed Tvoopicbird 

Blue-faced Booby 

Red-footed Booby 

Brown Booby 

Great Frigatebird 

Gray-backed Tern 

Sooty Tern 

Brown Noddy 

Block Noddy 

58. Breeding cyc les  of seabirds a t  Pea r l  and Hemes Reef; s t i p -  
pled a r e a s  r ep resen t  eggs, barred a r e a s  young, and black 
d o t s  non-breeding b i rds .  

White Tern . ~ . ~ ~ ~ ~ * . ~ ~ ~ ~ . ~ ~ . ? ? ?  ... ? .....m 
Jon. ' Feb.' Mor. ' Apr. ' May ' June ' July ' Aug. ' Sept. ' Oct. ' Nov. ' Dec. 



Table 4. Maximum breeding per iods  of P e a r l  and Hermes Reef r e s iden t  
seabi rds  

Winter-Spring Spring-Summer Summer-Fall Fall-Winter 

* 
Black-footed Alba- Christmas Shear- Bulwer's P e t r e l  None 

t r o s s  w a t e f i  Wedge-tailed 
Laysan Albatross Red-tailed Tropic- Shearwater 
Bonin P e t r e l  bird* 
Sooty Storm P e t r e l  Blue-faced B o o b p  

Red-footed Boobp  
Brown Booby 
Great Fr iga tebi rd*  
Gray-backed Tern* 
Sooty Tern* 
Brown Noddy 
Black Noddy 
White Tern 

*Breeding period agrees with t h a t  suggested by Richardson (1957: 30).  

Population Cycles 

Perusa l  of t h e  subsequent spec ies  accounts and inspect ion  of Figure 
58 and Table 5 revea l  t h a t  many r e s i d e n t  and non-resident species  l eave  
the  a t o l l  during p a r t  of each yea r .  Even those  t h a t  s t a y  year-round have 
a populat ion buildup sometime during t h e  year .  

Resident Species: O f  t he  r e s i d e n t  seabi rd  breeding species,  7 remain 
on t h e  a t o l l  yea r  round: Blue-faced Booby, Red-footed Booby, Brown Booby, 
Great Fr iga tebi rd ,  Brown Noddy, Black Noddy, and probably White Tern. 
Their  populat ions decrease during t h e  non-breeding seasons i n  t h e  l a t e  
f a l l  and e a r l y  winter .  

The 1 0  re s iden t  seabi rd  breeding species  which do not  s t a y  on t h e  a t o l l  
year-round leave j u s t  before o r  just a f t e r  t h e i r  young fledge. Some remain 
a t  sea i n  t h e  genera l  a rea  of t h e  Hawaiian Is lands ;  o the r s  leave  the  a r e a  
e n t i r e l y  and migrate t o  d i s t a n t  a reas .  The Black-footed Albatross,  Laysan 
Albatross,  Bonin Pe t re l ,  Red-tailed Tropicbird, and Gray-backed Tern a r e  
only away f o r  two t o  th ree  months. The Bulwer's P e t r e l ,  Wedge-tailed Shear- 
water, Christmas Shearwater, Sooty Storm P e t r e l ,  and Sooty Tern spend from 
4 t o  7 months away ( ~ i g .  58). 

Non-resident Species: The monthly occurrence of the  17 non-residents-- 
r egu la r  migrant shorebirds, and vagrant  and acc iden ta l  spec ies- - i s  pre-  
sented i n  Table 5. Some species  occur year-round, while o the r s  occur 
infrequently.  



The f i v e  regular  migrant shorebird spec ies  a r e  known from a l l  seasons 
of the  year .  The s i x  shorebirds c lassed  a s  acc iden ta l s  and vagrants  a r e  
found i r r e g u l a r l y  during t h e  year .  The four  g u l l s  and the  a l c i d  a r e  known 
from l a t e  winter  o r  spr ing  months. The a c c i d e n t a l  duck i s  known only from 
September. 

Introduced Birds:  Of t he  th ree  introduced b i r d  species,  only the  Laysan 
Finch remains. It i s  found year-round on t h e  a t o l l .  

Table 5. ~ o n t h l ~  occurrence of the  non-resident b i r d s  a t  Pea r l  and Hermes 
Reef * 

P i n t a i l  
Golden Plover  
Br is t le - th ighed 

Curlew 
Wandering T a t t l e r  
Ruddy Turnstone 
Snipe species  
Knot 
Sanderling 
Sharp-tai led Sand- 

p ipe r  
Dunlin 
Ruff 
Red Phalarope 
Ring-billed Gull  
Herring Gul l  
Glaucous-winged 

Gull  
Black-legged K i t t i -  

wake 
Horned Puff in  

*No ground observat ions January, Ju ly ,  October, November, and December. 

x = b i r d s  found a l i v e ,  X = b i r d s  found dead. 

Ecological  Di s t r ibu t ion  Within the  A t o l l  

Su i t ab le  h a b i t a t  f o r  b i rd  species  v a r i e s  on the  i s l ands .  The nine 
named i s l ands  d i f f e r  s l i g h t l y  in  s i ze ,  height ,  s o i l ,  vegetat ion,  f r e sh -  



water supply, and degree of human disturbance.  Major d i f f e rences  i n  a v i -  
faunal  d i s t r i b u t i o n  a r e  found between vegetated and non-vegetated i s l ands  
 a able 6 ) .  

The major islands--Grass, North, Seal,  and Southeast--are a l l  r a t h e r  
l a r g e  and well-vegetated. A l l  b i r d  species  a r e  known from a t  l e a s t  one. 
Southeast I s land,  with the  g r e a t e s t  number of recorded species  and t h e  
h ighes t  population count, i s  the  l a r g e s t  i s l and  i n  the  a t o l l ,  with 34 
ac res ;  it has more vegetat ion,  t i d a l  pools,  and a l a r g e r  rocky seaward 
ledge than t h e  o ther  i s lands .  It i s  the  only i s l and  t h a t  has been 
af fec ted  by human hab i t a t ion .  Grass, North, and Sea l  I s l ands  vary 
s l i g h t l y  i n  s i z e  (10 t o  16 a c r e s ) ;  Grass and Sea l  have rocky por t ions ,  
Sea l  has a t i d a l  pool, and North has more vegeta t ion  than t h e  o the r  two. 

The remaining f i v e  low, sandy i s l a n d s  have l i t t l e  o r  no vegeta t ion;  
only 1'7 b i r d  species  have been,recorded on them, L i t t l e  North Is land 
supports four  p l a n t  species,  but i s  not l a rge ,  while K i t t e r y  Is land i s  
l a rge  but has no vegeta t ion;  Bird I s l and  has no vegeta t ion  bu t  i s  u sua l ly  
above high t i d e .  Sand and Planet ree  a r e  vegeta t ionless ,  low, and awash 
a t  high t i d e .  

Resident Seabirds 

Only t h r e e  of t h e  17 breeding species  n e s t  on both vegetated and non- 
vegetated i s l ands ;  none nes t s  exclus ive ly  on the  non-vegetated i s l ands  
 a able 6 ) .  

Migrant Shorebirds 

The regu la r  migrant shorebirds a r e  a l l  known from the  f o u r  major 
i s l ands  and a l l  except the  Br is t le - th ighed Curlew have been recorded on 
two o r  more of the  f i v e  l e s s e r  i s l a n d s   a able 6 ) .  

Vagrant, Accidental ,  and Introduced Birds 

A l l  f o u r  g u l l  spec ies  a r e  known from Southeast,  two a r e  known from 
L i t t l e  North and one each from Grass, K i t t e ry ,  North and Seal .  The a l c i d  
is  known from Grass and North. The six a c c i d e n t a l  shorebirds were a l l  
observed a t  Southeast.  The acc iden ta l  duck species  was a l s o  recorded a t  
Southeast.  Both the  acc iden ta l  shorebirds and t h e  duck were probably 
a t t r a c t e d  t o  Southeast because of i t s  c e n t r a l  t i d a l  pools. 

O f  the  b i r d s  introduced t o  Southeast ,  only the  Laysan Finch remains. 
It p resen t ly  breeds t h e r e  and has been observed a t  Grass. 

I s l and  Accounts 

Avifaunal components a r e  discussed i n  the  following sec t ion .  I s l ands  
a r e  l i s t e d  a lphabe t i ca l ly .  



Table 6. S ta tus  of t h e  b i r d s  on P e a r l  and Hermes Reef 

Vegetated Non-vegetated 

South- L i t t l e -  Plane- - I Species e a s t  Grass North Sea l  North K i t t e r y  Bird Sand t r e e  

Black-footed Albat ross  B B B B B B B 
Laysan Albatross B B B B B B B 
Bonin P e t r e l  B B bP B 
Bulwer's P e t r e l  B 
Wedge-tailed Shearwater B B B B 
C h r i s t m s  Shearwater B P 
Sooty Storm P e t r e l  B P B B 
Red-tailed Tropicbird B B B B 0 
Blue-faced Booby B B B B B B B P P  ~ Red-footed Booby B B B P 
Brown Booby B P P P P 
Great Fr iga tebi rd  B B B bp P 

I P i n t a i l  A 
Laysan Teal IB I* 

I Laysan R a i l  i 
Golden Plover P P P P P P 
Br is t le - th ighed Curlew P P P P 

I Wandering T a t t l e r  P P  P P P P P 
Ruddy Turnstone P P  P P P P P P P  
Snipe sp. A 
Knot A 
Sanderl ing P P P P P P 

I Sharp- ta i led  Sandpiper A 
Dunlin A 

I 
Ruff A 

I Red Phalarope A 
1 Ring-bi l led Gul l  A A 

Herring Gull  A A 
Glaucous-winged Gul l  A A A A 
Black-legged Kittiwake A A 
Gray-backed Tern B B 0 B P P 

I Sooty Tern B 0 0 B 
Brown Noddy B B B B 0 P P 
Black Noddy B bP B bP P p P  
White Tern B P P P P 
Horned P u f f i n  A A 
Laysan Finch IB I* 

1 Tota l  Species 36 23 23 22 1 2  1 2 7 4 3  
1 Breeding Species 19 11 11 12  3 3 3 0 0  

B = Breeding; P = Present ;  0 = Over f l i e r ;  A = Accidental ;  I = Introduced. 
C a p i t a l  l e t t e r s  i n d i c a t e  s t a t u s  1960-1969; lower case l e t t e r s  ind ica te  
s t a t u s  1891-1959, if d i f f e r e n t  than present .  
*Occurrence by n a t u r a l  d i s p e r s a l  from Southeast.  



Bird Is land 

Seven b i rd  spec ies  have been recorded  a able 7 ) .  The absence of 
species  records p r i o r  t o  1935 and t h e  low populat ion and breeding numbers 
recorded s ince  a r e  due pr imar i ly  t o  the  i s l a n d ' s  small  s i z e  and i t s  l ack  
of vegetat ion.  This sandy i s l and  i s  low and during extremely bad weather 
i ts loca t ion  i s  such t h a t  wave a c t i o n  could des t roy  nes ts .  

Recent t o t a l  daytime populat ions (breeders  48, non-breeders 5 )  a r e  
small; populat ions probably increase  a t  night .  

T h e  ~ t h r e e  species--Black-footed Albatross,  Laysan Albatross,  and 
Blue-faced Booby--presently nes t ing  nes t  on t h e  r a i s e d  c e n t r a l  por t ion .  
The Black Noddy was observed roos t ing  i n  1957 by Rice (ms. a ) ;  t he  Gray- 
backed Tern was observed t h e r e  i n  recent  years .  

Low numbers of Wandering T a t t l e r s  and Ruddy Turnstones have been r e -  
corded on the  beaches. No o ther  shorebi rd  spec ies  have been recorded. 

Grass I s l and  

Twenty-three species  have been observed  a able 8 ) .  The sudden decrease 
i n  the  number of species  between 1935 and 1959 r e f l e c t s  a decrease i n  number 
of observat ions r a t h e r  than a change i n  t h e  b i r d  l i f e .  

Recent t o t a l  maximum populat ions on Grass a r e  g r e a t e r  than on Seal ,  bu t  
not  a s  l a r g e  a s  on Southeast and North. The Black-footed Albatross,  Laysan 
Albatross,  Wedge-tailed Shearwater, and Brown Noddy, i n  t h a t  order,  a r e  t h e  
most numerous breeding species .  The Black Noddy, which nested p r i o r  t o  
1935, has t h e  l a r g e s t  population of any present-day non-breeding species .  

The 11 breeding species  nes t  on a l l  po r t ions  of Grass. The Black-footed 
Albat ross  and Blue-faced Booby a r e  found mainly along the  upper beach c r e s t  
and on t h e  perimeter  of the  vegetated west por t ion  (Fig. 59). The Laysan 
Albatross n e s t s  mainly on the  bare  spo t s  i n  the  vegetated por t ion .  Burrows 
of Bonin P e t r e l s  and Wedge-tailed Shearwaters can be found only i n  t h e  
vegetated port ion.  Red-tailed Tropicbirds n e s t  under t h i c k  vegetat ion,  
e spec ia l ly  Era r o s t i s .  Red-footed Boobies and Great F r iga teb i rds  nes t  on 
t h e  dense Solanum * Fig. 60). The Gray-backed Terns and Brown Noddies n e s t  
on the ground in  a r e a s  of low vegetat ion.  The Black Noddy, which nested 
formerly, now only roos t s  on the  vegetated por t ion .  Most non-nesting in-  
d iv idua l s  of breeding species  roos t  very  c lose  t o  t h e i r  nes t ing  counterpar ts .  

Sooty Storm P e t r e l s  roos t  only i n  t h e  vegetated a rea ;  Brown Boobies 
r o o s t  on the  beach. Sooty Terns and White Terns occasional ly f l y  over t h e  
i s land;  t h e  l a t t e r  spec ies  has roosted on t h e  rocks of t h e  nearby reef .  

The f i v e  species  of r egu la r  migrant shorebirds occur over most of t h e  
i s land.  The Golden Plover,  Ruddy Turnstone, and Sanderl ing a r e  most 
f requent ly  seen on t h e  beaches. The Br is t le - th ighed Curlew and Wandering 
T a t t l e r  may a l s o  be found on t h e  e a s t  r ee f  rock extension.  



Table 7. S ta tus ,  recent  populations, and h a b i t a t  of Bird I s l and  b i r d s  

Recent 
S t a t u s  Maximum Population 

pre 1935- 1960- Non- 
Species 1935 1959 1969 Breeding breeding Habi ta t  

Black-footed Albat ross  B B 38 ? Nests on i s l and  c r e s t .  

Laysan Albat ross  B 2 ? Nest placed on i s l and  c r e s t .  

Blue-faced Booby 

Wandering T a t t l e r  

Ruddy Turnstone 

Gray-backed Tern 

Black Noddy [?I 

T o t a l  

P B 8 ? Nests on i s l and  c r e s t .  

P 1 Beach. 

P 3 Beach. 

Roosting tu ice, ms. a ) .  

48 5 

B = Breeding; P - Present .  



Table 8. Status, recent population, and habi ta t  of Grass Island birds 

Recent 
Status Maximum Population 

pre 1935- 1960- Non- 
Species 1935 1959 1969 Breeding breeding Habitat 

Black-footed Albatross B B B 2,934 ? Nests on perimeter. 

Laysan Albatross B B B 2,240 ? Nests on inland vegetated areas and 
beaches. 

Bonin Pe t re l  P B few 200 Nests i n  vegetated portion. 

Wedge-tailed Shearwater P B 1,000 ? Nests placed i n  vegetated area. 

Sooty Storm Pet re l  P ? ? Presence noted. 

Red-tailed Tropicbird B B 4 4 Nests under thick vegetation, es- 
pecial ly  Eragrostis. 

Blue-faced Booby P P B 12 16 Nests on upper sand beaches. 

Red-footed Booby B 8 7 Nests on Solanum. 

Brown Booby P 1 Roosting on sand. 

Great Frigatebird P P B 226 24 Nests on dense Solanum. 

Golden Plover P P 5 Beaches. 

Bristle-thighed Curlew P P 3 Rocky ledges. 

Wandering Ta t t l e r  P P 1 Beaches and rock ledges. 

Ruddy Turnstone P P 100 Beaches. 



Table 8. (continued) 

Recent 
Status Maximum Population 

pre 1935- 1960- Non- . -~ 

Species 1935 1959 G69 Breeding breeding Habitat 

Sanderling P 3 Beaches. 

Black-legged Kittiwake A 1 Beach carcass. 

Gray-backed Tern B 2 8 Nests in low vegetated area. 

Sooty Tern 0 20 Overhead and offshore. 

Brown Noddy 

Black Noddy 

White Tern 

Horned Puffin 

Laysan Finch 

Total 

B 400 3,000 Nests in low vegetated area. 

P 400 Roosting on vegetated portion. 

P 5 Roosting on reef. 

A 1 Beach carcass. 

I* 2 Lepturus and Eragrostis. 

6,826 3,801 

B = Breeding; P = Present; 0 = Overflier; A =Accidental; I = Introduced. 

*Natural dispersal from Southeast. 



59. Wirtz (1.)  and S t a d e l  ( r . )  count Black-footed Albat ross  chicks 
along the  upper beach c r e s t  and on the  per imeter  of the  vege- 
t a t e d  west por t ion  a t  Grass Is land,  June 1967; Hawaiian Monk 
Sea l s  in  foreground. POBSP photograph by R.L. DeLong. 

60. Great F r iga teb i rds  (1 . )  and a Red-footed Booby ( r . )  nes t ing  
i n  low-growing Solanum a t  Grass Is land,  14 March 1964. 
POBSP photograph by A.B. Amerson, Jr. 



I Two Laysan Finches were seen i n  1968; t h i s  was a natural  d i spersa l  
from Southeast. Carcasses of two accidental  species, Black-legged K i t t i -  

. , wake and Horned Puffin, were found on the beach during other v i s i t s .  

Ki t tery Island 

I Twelve bird  species have been recorded  a able 9). The low number of 
bird  species recorded and breeding probably resu l t s  from the is land 's  
moderate s i ze  (12 acres),  i t s  complete lack of vegetation, and the f a c t  
t ha t  during bad weather it i s  probably inundated. The island did not 
ex i s t  i n  1923, but was present by 1936. 

I Recent t o t a l  maximum diurnal populations a r e  low compared t o  those of 
the four major vegetated islands, but the population i s  higher than on the 

I other three sand islands. The population probably increases nocturnally. 

Of the three breeding species, the Black-footed Albatross nests 
throughout the  island, the Laysan Albatross prefers the cen t ra l  area, 
and the Blue-faced Booby nests on the perimeter ( ~ i g .  61). The Brown 
Booby, Great Frigatebird, Gray-backed Tern, and Brown Noddy are  occasional 
v i s i t o r s  and roost on the c r e s t  o r  beach areas. The one accidental, the  
Herring G d l ,  was found on the beach. 

Low numbers of Golden Plwers ,  Wandering Tat t lers ,  Ruddy Turnstones, 

l 
and Sanderlings have been observed on the beaches. 

L i t t l e  North Island 

I Twelve bird species have been recorded  a able 10).  The increase i n  
I the number of recorded species, a s  well as  i n  the number of nesting species, 
I since 1959 i s  due t o  an increase i n  number of observations, and t o  the ~ recent permanent s ta tus  of the is land i t s e l f .  A 1937 hydrographic char t  

showed only a sandbar awash a t  high t ide .  Today, four plant species can 
be found on L i t t l e  North. 

I 

Recent t o t a l  diurnal populations rank l a s t  among the vegetated islands;  
they a re  even below those of non-vegetated Kittery. These low populations 
r e f l e c t  the i s land ' s  small s i ze  (1.4 acres) .  The island's population 
probably increases nocturnally. 

I The three nesting seabird species nest  on the raised cen t ra l  portion. 
I Red-tailed Tropicbirds have been recorded flying low over the island, but 
I no nests have been found i n  the bunch grass. Brown Noddies and White Terns 

I 
occasionally roost  on the island. 

Two accidental  gu l l s  have been collected from the beaches, where four 
migrant shorebirds have also been recorded. No accidental  shorebirds have 
been observed. 



Table 9. Status, recent population, and habi ta t  of Kit tery Island birds 

Recent 
Status  Maximum Population 

pre 1935- 1960- Non- 
Species 1935 1959 1969 Breeding breeding Habitat 

Black-footed Albatross B B 7 6  ? Nests throughout the  island. 

Laysan Albatross B 104. ? Nests i n  cen t ra l  area. 

Blue-faced Booby B 64 16 Nests primarily on island perimeter. 

Brown Booby 

Great Frigatebird 

Golden Plover 

Wandering Ta t t l e r  

Ruddy Turnstone 

Sanderling 

Herring Gull 

Gray-backed Tern 

Brown Noddy 

Total  

1 Roosting on sand. 

1 Roosts on BSFW sign. 

2 Beach. 

1 Beach. 

30 Beach. 

1 Beach. 

B = Breeding; P = Present; A = Accidental. 

A 1 Beach. 

P 1 

P 10  Beach. 

874 64 



61. Three species ,  Laysan and Black-footed Albat rosses  and Blue- 
faced Boobies, nes t  on K i t t e r y  Is land,  view from southeas t  
beach c r e s t  looking northwest, 26 June 1963. POBSP photo- 
graph by A.B. Amerson, Jr. 



Table 10. S ta tus ,  recent  population, and h a b i t a t  of L i t t l e  North Is land b i r d s  

Recent 
S t a t u s  Maximum Population 

Pre 1935- l % O -  Non - 
Species 1935 1959 1969 Breeding breeding Hab i t a t  

Black-footed Albatross 

Laysan Albat ross  

Red-tailed Tropicbird 

Blue-faced Booby 

Golden Plover 

Wandering T a t t l e r  

Ruddy Turnstone 

Sanderl ing 

Ring-bi l led Gul l  

Glaucous -winged Gull 

Brown Noddy 

White Tern 

T o t a l  

B B 128 ? Nests on r a i sed  c e n t r a l  por t ion .  

B 40 ? Nests on r a i sed  c e n t r a l  por t ion .  

0 0 2 Over i s land.  

Nests on r a i sed  c e n t r a l  por t ion .  

Beach. 

Beach. 

Beach. 

Beach. 

Beach. 

Beach. 

Roosting on small c e n t r a l  rock. 

B = Breeding; P = Present;  0 = Overf l ie r ;  A = Accidental.  



North Is land 
I 

I Twenty-three b i r d  species  have been observed (Table 11).  The sudden 
decrease i n  number of recorded and breeding species  from 1935 through 

8 .  I 1959 r e f l e c t s  the  low number of observat ions made. The only surveys 
I during t h a t  period were a e r i a l .  

Recent populat ions a r e  extremely low compared t o  those of Southeast  
Is land,  but  they a r e  t h e  second h ighes t  i n  t h e  a t o l l .  The Wedge-tailed 
Shearwater, Black-footed Albatross,  Laysan Albatross,  and Brown Noddy, i n  
t h a t  order, a r e  the  most numerous breeding species.  The breeding popula- 
t i o n s  of the  remaining nes t ing  species  a r e  150 o r  lower. The Bonin P e t r e l ,  
which nested p r i o r  t o  1935, i s  present  today only i n  very small  numbers. 

A l l  a r eas  a r e  u t i l i z e d  by the  species  now nes t ing;  seven species n e s t  
on o r  under the  ground and th ree  nes t  i n  bushes o r  low vegetat ion.  Black- 
footed Albatross nes t  around the  e n t i r e  periphery of t h e  i s land,  but  e s -  
p e c i a l l y  on the  e a s t  and west beach c r e s t s  ( see  Figs.  37 and 38). Blue- 
faced Boobies n e s t  mainly on the  upper beach c r e s t s .  Laysan Albatross 
nes t  pr imar i ly  i n  the  vegetated northern por t ion .  Wedge-tailed Shearwaters 
and Sooty Storm P e t r e l s  d i g  burrows under most of the  vegetated por t ion .  
Red-tailed Tropicbirds nes t  under Eragros t i s  and Solanum. Red-footed 
Boobies and Great F r iga teb i rds  b u i l t  t h e i r  n e s t s  on Solanum; the  former 
a l s o  nes ts  on Scaevola. Brown Noddy n e s t s  a r e  s c a t t e r e d  over the  ground 
throughout t h e  vegetated por t ion  and Black Noddies n e s t  i n  clumps of 
Eragros t i s .  Roosting indiv iduals  o f  these  breeding species  usual ly  u t i l i z e  
the  same genera l  a reas  a s  the  nes t e r s .  

Non-nesting seab i rd  species  can be found i n  the  vegetated por t ion  
 o on in Pe t re l ,  Christmas Shearwater), on the  beach (Brown Booby, White s ern), 
and occasional ly f l y i n g  over t h e  i s l and  (Gray-backed Tern, Sooty Tern, White 
s ern). 

The migrant shorebirds a r e  found over most of North Is land.  Wandering 
T a t t l e r ,  Ruddy Turnstone, and Sanderl ing a r e  common on the  beaches, while 
Golden Plover and Br is t le - th ighed Curlew f requent  both t h e  beaches and t h e  
vegetated areas .  

Two acc iden ta l  b i r d  species  have been recorded from t h e  beaches. No 
acc iden ta l  shorebirds have been observed. 

Planetree I s l and  

Three b i r d  species  have been recorded from Planet ree .  The i s l and  was 
not present  when Tanager personnel  v i s i t e d  the  a t o l l  i n  1923. Rice (ms.,a) 
observed roos t ing  Black Noddies from an a e r i a l  survey i n  October 1957. 
Two a d d i t i o n a l  species--a s i n g l e  roos t ing  Blue-faced Booby and a s i n g l e  
Ruddy Turnstone--have been recorded by POBSP, BSFW, and HDFG personnel 
s ince  1959. The i s l and  i s  cont inual ly  awash and the re fo re  changing shape, 
thus few b i rds  f requent  it. 



Table 11. Status, recent population, and habi ta t  of North Island b i r d s  

Recent 
Status Maximurn Povulation 

pre 1935- 1960- Non- 
Species 1935 1959 1969 Breeding breeding Habitat 

Black-footed Albatross 

Laysan Albatross 

Bonin Pe t re l  

Wedge-tailed Shearwater 

Christmas Shearwater 

Sooty Storm Pet re l  

Red-tailed Tropicbird 

Blue-faced Booby 

Nests on eas t  and west beaches. 

Nests in  vegetated northern portion. 

Vegetated area. 

Nests in  vegetated northern portion. 

Vegetated area. 

Nests i n  vegetated area. 

Nests under Eragrostis  and Solanum. 

Nests on upper beach c res t s .  

Red-footed Booby P B 12 26 Nests on Solanum and Scaevola. 

Brown Booby P P 24 Roosting on sand. 

Great Frigatebird B P B 124 206 Nests and roosts on Solarium. 

Golden Plover P P 70 Primarily on beaches. 

Bristle-thighed Curlew P 

Wandering Ta t t l e r  

Ruddy Turnstone 

4 Beach and vegetated areas. 

3 Beaches. 

100 Beaches. 



Table 11. (continued) 

Recent 
Status  

pre- 193.5- 1960- Non- 
Species 1935 1959 1969 Breeding breeding Habitat 

Sanderling P 1 Beach. 

Glaucous-winged Gull A 2 Beach. 

Gray-backed Tern 0 6 

Sooty Tern 

Brown Noddy 

Black Noddy 

White Tern 

Horned Puffin 

Total  

B 600 1,850 Nests scattered over vegetated area.  

B 6 1,100 Nests i n  Eragrostis;  roosts on beaches. 

P 10 Flying over and roosting on beach. 

A 1 Beach carcass. 

8,888 6,109 

- 

B = Breeder; P = Present; 0 = Overflier; A = Accidental. 



Sand Is land 

Four b i rd  species  have been recorded Øž able 12) .  This i s l and  was 
not  i n  exis tence  i n  1923. Rice (ms. a )  recorded one b i r d  species  from 
"south sand s p i t s "  i n  October 1957. POBSP and BSFW personnel have re-  
corded th ree  seabi rd  and one shorebird species  s ince  1963; no b i r d s  
were nes t ing .  

Sand I s l a n d ' s  loca t ion ,  small  s ize ,  low height ,  and l ack  of vegeta t ion  
have a l l  played a major r o l e  i n  l i m i t i n g  t h e  number of b i r d s  a s  waves con- 
t i n u a l l y  change i t s  shape. 

Sea l  I s l and  

In a l l ,  22 b i rd  species  have been recorded  a able 13). Two species  
t h a t  nested p r i o r  t o  1935 no longer nes t  on Sea l ;  one present  n e s t e r  was 
not known t o  breed p r i o r  t o  1960. 

The sharp  decrease i n  number of recorded and breeding species  from 
1935 through 1959 r e f l e c t s  t h e  low number of observat ions made during t h a t  
period; surveys were only taken from a i rp lanes .  

Recent maximum population es t imates  a r e  low compared t o  those f o r  t h e  
o the r  t h r e e  major vegetated i s l ands .  S e a l ' s  population is, however, h igher  
than t h a t  on L i t t l e  North and the  non-vegetated i s l ands .  

Ten seabi rd  species  p resen t ly  nes t .  The Black-footed Albat ross  n e s t s  
mainly on the  outer  perimeter;  t he  Blue-faced Booby nes t s  on the  beach c r e s t  
and e a s t  rock ledges.  Laysan Albat ross  nes t  on open a reas  i n  the  vegetated 
west por t ion  (Fig. 62). Bonin Pe t re l s ,  Wedge-tailed Shearwaters, and Sooty 
Storm P e t r e l s  d i g  t h e i r  nes t  burrows i n  the  vegetated west por t ion .  Red- 
t a i l e d  Tropicbirds nes t  under dense clumps of Eraa ros t i s .  Gray-backed 
Terns, Sooty Terns, and Brown Noddies nes t  among the  low vegeta t ion;  the  
Gray-backed Tern a l s o  nes t s  on the  rocky ledges.  V i s i t i n g  seabi rds  roos t  
on the  vegeta t ion  ( ~ e d - f o o t e d  Booby, Great  riga ate bird), on the  beaches 
( ~ r o w n  Booby, Black Noddy), and on the  rock ledges (White   ern). 

A l l  t he  migrant shorebird species  u t i l i z e  the  e n t i r e  i s l and .  Golden 
Plovers, Ruddy Turnstones, and Sanderl ings a r e  most common on the  beaches 
and around the  t i d a l  pools.  Br is t le - th ighed Curlews and Wandering T a t t l e r s  
frequent the  rocky ledges. 

An introduced Laysan Teal  was seen on a nearby sandspit ,  and i s  con- 
s idered  t o  be a n a t u r a l  d i s p e r s a l  from Southeast.  The carcass of one 
acc iden ta l  spec ies  was found on the  beach. No acc iden ta l  shorebird species  
have been found. 

Southeast I s l and  

Thir ty-s ix  of the  37 b i rd  species  a r e  known from Southeast I s l and  
 a able 14).  The decrease i n  number of recorded and breeding species  from 



w 
Table 12. S ta tus ,  recent  population, and h a b i t a t  of Sand I s l and  b i r d s  0 

Recent 
S t a t u s  Maximum Population 

pre-  1935- 1960- Non- 
Species 1935 1959 1969 Breeding breeding Habi ta t  

Blue-faced Booby 

Ruddy Turnstone 

Brown Noddy 

Black Noddy 

T o t a l  

P 9 Roosting on sand beach. 
t 

P 4 Beach. 

P P 20 Roosting on sand. 

P P 100 Roosting on sand. 

133 

P = Present .  



Table U. Status, recent population, and habi ta t  of Seal Island birds 

Recent. . . - . - . . . 

Status Maximum Population 
pre- 1935- 1960- Non- 

Species 1935 1959 1969 Breeding breeding Habitat 

Black-footed Albatross B B B 650 ? Nests mainly on perimeter. 

Laysan Albatross B B B 798 ? Nests i n  vegetated west portion. 

Bonin Pe t re l  B B ? 50 Nests in  vegetated area. 

Wedge-tailed Shearwater P B 1,000 200 Nests i n  vegetated portion. 

Sooty Storm Pet re l  B 

Red-tailed Tropicbird B 

Blue-faced Booby B 

Red-footed Booby 

Brown Booby 

Great Frigatebird 

Laysan Teal 

Golden Plover 

Bristle-thighed Curlew 

Wandering Tat t le r  

Ruddy Turnstone 

B few 15 Nests i n  vegetated portion. 

B 12 8 Nests under Eragrostis clumps. 

B 106 ? Nests on upper beach c re s t  and rock 
ledges. 

19 Roosts on vegetation. 

35 Roosting on sand. 

75 Roosting on vegetation. 

1 On a nearby sand sp i t .  

200 Numerous around t i d a l  pools. 

16 Rocky ledges. 

6 Beach and rock ledges. 

P 65 Beaches and t i d a l  pools. 



Table U. (continued) 

Recent 
S t a t u s  Maximum Population 

pre-  1935- 1960- Non- 
Species 1935 1959 1969 Breeding breeding Habi ta t  

Sanderl ing P 2 Beaches and t i d a l  pools.  

Glaucous-winged Gull  A 1 Beach. 

Gray-backed Tern 

Sooty Tern 

Brown Noddy 

Black Noddy 

White Tern 

T o t a l  

B 350 ? Nests on rocky and vegetated por t ions .  

B 18 1,500 Nests among low vegeta t ion .  

B 400 1,500 Nests among low vegeta t ion;  roos t s  on 
beaches and rocky ledges. 

P 700 Roosting on beaches. 

P 3 Roosts on rocks. 

3,334 4,396 

B = Breeding; P = Present;  A = Accidental ;  I = Introduced. 

*Natural d i s p e r s a l  from Southeast .  



02. Laysan Albatross (1.) and Black-footed Albat ross  ( r . )  
chicks on the  per imeter  of the  vegeta ted  por t ion  a t  S e a l  
I s land,  view looking west, 26 June 1963. POBSP photograph 
by A,B. Amerson, Jr. 



Table 14. Status, recent population, and habi ta t  of Southeast Island birds 'oc 
Recent 

Status Maximum Population 
pre 1935- 1960- Non- 

a e c i e s  i935 1-959 1.969 Breeding breeding Habitat 

Black-footed Albatross B B B 5,000 1,000 Nests mainly on perimeter. 

Laysan Albatross B B B 22,538 ? Nests on in t e r io r  of island. 

Bonin Pe t re l  B? B 200 800 Nests on e a s t  vegetated portion. 

Bulwer's Petre l  

Wedge-tailed Shearwater 

Christmas Shearwater 

Sooty Storm Pet re l  

Red-tailed Tropicbird 

Blue-faced Booby 

Red-footed Booby 

Brown Booby 

Great Frigatebird 

B 6 9 Nests on eas t  portion under boards 
and t i n .  

Nests over en t i r e  island. 

Nests under Scaevola and boards. 

Nests abundant i n  Cynodon area.  

Nests under Eragrostis  and Scaevola. 

Nests on sand beaches and rock ledges. 

Nests on Scaevola, Solanum, Tribulus 
and Sicyos. 

Nests on inland grassy or  coral  rub- 
ble areas. 

Nests i n  Solanum; roosts i n  vegetation, 
on the tower and o i l  drums. 



Table 14. (continued) 

Recent - 
Status Maximum Po~u la t ion  

Pre 1935- 1960- Non- 
Species 1935 1959 1969 Breeding breeding Habitat 

Laysan Teal 

Laysan Rail  I* 

Golden Plover P 

Bristle-thighed Curlew P 

Wandering Ta t t l e r  P 

Ruddy Turnstone P 

Snipe sp. 

Knot 

Sanderling 

Sharp-tailed Sandpiper 

Dunlin 

Ruff 

Red Phalarope 

Ring-billed Gull 

IB 2 10 Introduced 18 March 1967; l a s t  2 
seen 29 September 1967. 

14 introduced June 1929; not 
present summer 1930. 

175 Beaches and rock ledges. 

30 Rock ledges and t i d a l  pools. 

25 Beaches and rocky ledges. 

5 00 Beaches, rocky ledges, and t i d a l  
pools. 

I 

1 Edge of t i d a l  pools. 

3 Beaches and t i d a l  pools. 

2 Tidal pools. 

1 Tidal pools. 

1 Tidal pools. 

1 In te r io r  Brassica area. 

1 Off shore. 



Table 14. (continued) 

Recent 
Status Maximum Population 

pre 1935- 1960- Non- 
Species 1935 1959 1969 Breeding breeding Habitat 

Herring Gull A 1 Beach. 

Glaucous -winged Gull A 1 Beach. 

Black-legged Kittiwake A 2 Beach. 

Gray-backed Tern 

Sooty Tern 

Brown Noddy 

Black Noddy 

White Tern 

Laysan Finch 

Total 

B 1,000 500 Nests scattered over en t i re  island. 

B 77,400 2,600 Nests scattered over en t i r e  island. 

B 1,600 400 Nests scattered over en t i re  island. 

B 100 2,900 Nests placed i n  Eragrostis and 
Solanum; roosts in  low vegetation. 

B 2 5 Nest placed on coral  rock; usually 
f lying over. 

I B  34 . 1305 Nests i n  Eragrostis and Solanurn. 

118,906 20,350 

B = Breeder; P = Present; A = Accidental; I = Introduced. 



1935 through 1959 r e f l e c t s  few observat ions.  No ground surveys a r e  known; 
a e r i a l  surveys were made i n  t h e  f a l l  and winter  of 1956-57 and 1957-58 only. 

Recent maximum populations on Southeast  a re  the  h ighes t  among a l l  
i s l a n d s  of the  a t o l l .  The Sooty Tern, when present ,  i s  by f a r  the  most 
numerous of the  i s l a n d ' s  avifauna.  Other species  with high populat ions are ,  
i n  order ,  Laysan Albatross,  Wedge-tailed Shearwater, and Black-footed Alba- 
t r o s s .  

A l l  a r eas  a r e  u t i l i z e d  by t h e  nes t ing  seabi rd  species.  Fourteen species  
n e s t  on o r  under the  ground; an a d d i t i o n a l  th ree  species  nes t  i n  low vegeta- 
t i o n  o r  bushes. Black-footed Albat ross  n e s t  on the  i s l a n d ' s  perimeter  
(Fig. 63)  except f o r  the  west rock ledge a rea .  Laysan Albatross n e s t  i n  
t h e  i n t e r i o r  o f  the  i s l and  (Fig.  64).  Bonin P e t r e l s  d i g  t h e i r  nes t  burrows 
only on t h e  eas t e rn  ha l f ,  while Wedge-tailed Shearwaters d i g  t h e i r  n e s t  
burrows ( ~ i g .  65) on both halves of the  i s land.  Christmas Shearwaters 
n e s t  under Scaevola and boards and Bulwer's P e t r e l s  nes t  under boards and 
t i n  sheet ing;  both nes t  nowhere e l s e  on the  a t o l l .  Sooty Storm P e t r e l s  d i g  
t h e i r  n e s t  burrows pr imar i ly  i n  t h e  Cynodon a rea  of the  eas t e rn  h a l f .  Red- 
t a i l e d  Tropicbirds nes t  under dense vegetat ion,  e spec ia l ly  E r a g r o s t i s  and 
Scaevola, and a l s o  among the  o i l  drums (Fig. 66) .  Brown Boobies n e s t  on 
grassy  and coral-rubble a reas  (Fig. 67), while Blue-faced Boobies nes t  on 
t h e  upper sand beaches and west rock ledges (Fig. 68) .  Red-footed Boobies 
b u i l d  t h e i r  n e s t s  on low Scaevola, Solanum, and Sicyos (Fig.  69) .  Nests 
o f  Great F r iga teb i rds  a r e  placed i n  low-growing Solanum (Fig.  70) .  Gray- 
backed Tern, Sooty Tern, and Brown Noddy n e s t s  a r e  s c a t t e r e d  over t h e  e n t i r e  
i s l a n d  (Figs. 71-73). Black Noddies bui ld  t h e i r  nes t s  i n  Eragros t i s  (Fig. 
74)  and Solanum. The one White Tern egg found was on a low c o r a l  rock. 
Roosting indiv iduals  of these  breeding species  usua l ly  u t i l i z e  the  same 
a reas  as t h e  n e s t e r s .  

O f  t h e  introduced species,  only t h e  Laysan Finch has survived; it 
n e s t s  only a t  Southeast i n  Eragros t i s  (Figs.  75 and 76) and ( r a r e l y )  Solanum. 
One p a i r  of Laysan Teal  attempted unsuccessful ly t o  nes t .  The Laysan Rai l ,  
presumed t o  have been introduced on Southeast i n  1929, was not found i n  
summer 1930. 

The regu la r  migrant shorebi rds  a r e  found over most of Southeast  I s land,  
e spec ia l ly  on beaches, i n  c e n t r a l  t i d a l  pools,  and on t h e  western rock 
ledges ( ~ i g s .  77 and 78). The a c c i d e n t a l  shorebirds have been recorded 
from the  c e n t r a l  t i d a l  pools.  The P i n t a i l ,  an acc iden ta l  fresh-water  b i rd ,  
and t h e  f o u r  acc iden ta l  g u l l  spec ies  have been recorded on the  beach. 

Banding and Movement 

A t o t a l  of 31,661 b i rds  of 22 species  was banded with U.S. F i sh  and 
Wild l i fe  Service metal  bands by FOBSP and BSFW personnel from e a r l y  1963 
through 1969 (Table 15).  S l i g h t l y  over 14,000 b i rds  were banded i n  1963 
alone;  smal ler  numbers were banded i n  subsequent years .  



63. Black-footed Albat ross  p r e f e r  t o  n e s t  on the  vegeta t ion  
perimeter,  whereas Laysan Albatross p r e f e r  the  i n t e r i o r ,  
Southeast I s l and  13 March 1964. POBSP photograph by A.B. 
Amerson, Jr.  

64. Laysan Albatross predominantly n e s t  inland;  however, an 
occasional  Black-footed Albat ross  n e s t s  here, Southeast  Is- 
land 13 March 1964. POBSP photograph by A.B. Amerson, Jr. 



65. Wedge-tailed Shearwaters by t h e i r  nest  burrows in  Sesuvium 
a t  Southeast Island, 28-30 August 1967. POBSP photograph by 
ROB. Clapp. 

66. Young Red-tailed Tropicbird a t  entrance t o  nest  among o i l  drums 
a t  Southeast Island, 28-30 August 1967. POBSP photograph by 
R.B. Clapp. 



67. Brown Booby with two young--a rare occurrence for normally 
only one survives--on coral-rock ledge at Southeast Island, 
summer 1930. Photograph by P.S. Galtsoff. 

I 68. Blue-faced Booby adult with young (foreground) on rock ledge 
at Southeast Island, summer 1930. Photograph by P.S. Galtsoff. 



69. Red-footed Booby on n e s t  i n  low-growing Solanum a t  Southeast  
I s land ,  14 March 1964. POBSP photograph by A.B. Amerson, Jr. 

70 .  Great F r iga teb i rds ,  male (1 . )  and female ( r . )  on n e s t s  i n  
low Solanum a t  Southeast  I s land ,  U March 1964. POBSP photo- 
graph by A.B. Amerson, Jr. 



71. Nesting Sooty Terns a t  Southeast  I s land,  June 1967. POBSP 
I photograph by R.L. DeLong. 

I 72. Sooty Tern a d u l t  with r e c e n t l y  hatched young a t  Southeast  

i Is land,  June 1967. POBSP photograph by R.L. DeLong. 



73.  Brown Noddy n e s t  showing egg and nes t  m a t e r i a l  a t  Southeast  
Is land,  28-30 August 1967. FQBSP photograph by R.B. Clapp. 

74. Black Noddy on n e s t  placed i n  E r a f ~ r o s t i s  a t  Southeast  I s land,  
June 1967. FQBSP photograph by R.L. DeLong. 



75. An introduced, banded Laysan Finch i n  Sesuvium and Tribulus 
a t  Southeast Island, 28-30 August 1967. FOBSP photograph by 
R.B. Clapp. 

76. Laysan Finch nest with two eggs i n  Eragrostis  a t  Southeast 

I 
Island, June 1967. FOBSP photograph by R.L. DeLong. 



77. Sanderling (center front), Ruddy Turnstones (center rear), 
and Wandering Tattler (r.) on beach at Southeast Island, 
14 March 1964. FOBSP photograph by A.B. Amerson, Jr. 

78. Bristle-thighed Curlews on coral-rock ledges at Southeast 
Island, 28-30 August 1967. FOBSP photograph by R.B. Clapp. 

w?, 
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Table 15. POBSP and BSFW yearly banding t o t a l s  of Pearl  and Hermes Reef 
avifauna 

Species 1963 1964 1965 1966 1967 1968 1969 Total  

Black-footed Alba- 
t ross  5,956 200 2,217 635 9,008 

LaysanAlbatross 3,378 348 5,600 1,049 10,375 
Bonin Pe t re l  r76 5 58 26 365 
Bulwer's Pe t re l  6 3 9 
Wedge-tailed 

Shearwater 702 2,186 80 247 56 3,271 
Christmas Shear- 

' water 1 1 
Sooty Storm Pe t r e l  438 34 202 2 19 93 788 
Red-tailed Tropic- 

bird 76 36 5 54 17 1 
Blue-faced Booby 44 0 37 68 4 34 10 593 
Red-footed Booby 145 16 6 6 25 2 200 
Brown Booby 144 61  3 3 1 44 30 3 13 
Great Frigatebird 268 126 17 69 

59 14 
539 

Laysan Teal 14 
Golden Plover 2 1 1 1 5 
Bristle-thighed 

Curlew 1 2 1 4 
Ruddy Turnstone 26 1 5 9 5 46 
Gray-backed Tern 214 72 52 338 
Sooty Tern 1,300 3,000 2 25 4,327 
Brown Noddy 448 106 12 
Black Noddy 

129 
248 116 

695 
13 377 

White Tern 2 2 
Laysan Finch 109 17 94 220 

Totals 14,068 6,350 8,343 374 2,246 87 193 31,661 



These b i r d s  were banded on t h e  seven i s l ands  on which breeding occurs, 
t he  major i ty  on t h e  four  major i s l ands .  An i s l and  and age-class  breakdown 
of b i rds  banded i s  presented under each species  account. 

Movement 

FOBSP and BSFW personnel recaptured 1,790 of 18 species  on the  a t o l l  
 a able 16) .  Also, 70 b i rds  of 1 2  species  o r i g i n a t i n g  from o the r  Cen t ra l  
P a c i f i c  a t o l l s  have been captured a t  P e a r l  and Hermes Reef. These b i r d s  
were o r i g i n a l l y  banded DU a l l  t h e  Northwestern Hawaiian I s l ands  except  
Nihoa and Necker, and on Johnston Ato l l ,  Wake Island,  the  P r i b i l o f s ,  and 
a t  sea (Table 17) .  Most came from Kure (36 percent ) ,  followed by Midway 
(24 percent ) ,  and J ~ h n s t o n  (16 pe rcen t ) .  

I n  addi t ion ,  211 b i r d s  of 13 species  o r i g i n a l l y  banded a t  P e a r l  and 
Hermes have been captured on a l l  t h e  Northwestern Hawaiian I s l ands  except 
Necker and Nihoa, and on Oahu, Johnston Ato l l ,  Wake Is land,  the  E l l i c e  
Is lands ,  t h e  Phi l ippine  Is lands ,  Japan, t h e  P r i b i l o f s ,  t he  Ca l i fo rn ia -  
Washington area ,  and a t  sea wa able 17 ) .  More b i r d s  (48 pe rcen t ) '  t r ave led  
t o  Kure than t o  any o the r  l o c a l i t y .  At-sea recaptures  accounted f o r  19 
percent ,  and 8 percent  were recaptured on Johnston Ato l l .  

The number o f  b i rds  involved i n  i n t e r i s l a n d  movement, both t o  and from 
the  a t o l l ,  t o t a l s  281. Kure, a t -sea ,  Johnston, and Midway, i n  t h a t  order ,  
a r e  the  l o c a l i t i e s  most f r equen t ly  involved. 

Species Accounts 

P r i o r  t o  t h e  f i rs t  FOBSP survey i n  February 1963, 37 specimens of 16 
b i rd  species  were known from P e a r l  and Hermes Reef. FOBSP personnel col-  
l e c t e d  31 specimens of 18 species .  These 68 specimens of 26 species  a r e  i n  
the  c o l l e c t i o n  o f  the  National  Museum of Natura l  His tory  (USNM), Washington, 
D.C. 

Seventeen new species  d i s t r i b u t i o n a l  records--14 f i rs t  specimen records 
and 3 f i r s t  s i g h t  records--and f o u r  new species  breeding records a r e  r e -  
po r t ed 'he re in .  I n  addi t ion  t o  these  records,  POBSP personnel previously 
reported 17 species  d i s t r i b u t i o n a l  records from t h e  a t o l l  ( ~ l a p p  and Wood- 
ward, 1968: 34-35; S ib ley  and Mac.Farlane, 1968: 318). Table 18 summarizes 
these  specimen and d i s t r i b u t i o n a l  records.  We agree with Clapp and Woodward 
(1968: 3-6) t h a t  these  records f a l l  i n t o  two ca tegor ies ,  one composed of 
species  t h a t  r egu la r ly  occur i n  t h e  Hawaiian a r e a  but  which cannot be con- 
s idered  unusual and another  composed o f  species  of uncommon o r  seldom 
documented occurrence i n  the  Northwestern Hawaiian Is lands .  

For desc r ip t ions  and i l l u s t r a t i o n s  of the  b i rd  species recorded here in ,  
the  reader  i s  r e fe r red  t o  the o rn i tho log ica l  sources c i t e d  previously,  
e s p e c i a l l y  King (1967). 

Tables a r e  i n  a lphabe t i ca l  o rde r  by i s l and  following each spec ies  ac-  
count; when few observat ions have been made on some is lands ,  they a r e  grouped 
i n  the  f i n a l  t ab le .  



Table 16. Recaptures of Pear l  and Hermes-banded birds on the a t o l l  

Species 1963 1964 1965 1966 1967 1968 1969 Total 

Black-footed Alba- 
t ro s s  43 110 i18 18 77 366 

Laysan Albatross 97 21 2 37 21 18 
2 

196 
Bonin Petrel  3 8 1 1 15 
Bulwer's Pe t re l  3 3 
Wedge-tailed 

Shearwater 1 84 6 24 32 1 148 
Sooty Storm Pet re l  9 8 1 2 20 
Red-tailed Tropic- 

bird 2 36 1 15 2 56 
Blue-faced Booby 48 30 65 2 58 32 14 
Red-footed Booby 4 1 8 9 8 34 7 11 118 

249 

Brown Booby 27 20 17 6 30 3 1 14 145 
Great Frigatebird 1 1 35 2 12 2 53 
Laysan Teal 2 2 
Ruddy Turnstone 1 2 3 
Gray-backed Tern 8 3 11 
Sooty Tern 11 1 292 1 38 343 
Brown Noddy 1 2 6 8 17 
Black Noddy 1 4 5 5 2 3 20 
Laysan Finch 1 24 25 

Totals 261 349 281 43 546 98 212 1,790 



Table 17. I n t e r i s l a n d  movement of banded b i r d s  involving P e a r l  and Hermes Reef 

I 
M "2 I 
4 "2 2 d  G  
Fl rl .4 .d 0 

k g  i! r: .rl h G *  
0 ,= fi a, R 0 s4M f ! . ? 2 2 2 2  rl O G  
m a , v d G d h d  rl 

3 52 m . 4  3 a, a, r , m . r l r l  m e . d s  
s o w  C rl ,4 2 .4 r! m + 

b < W & b k U " g  0 To P e a r l  and Hermes Reef from: u 

Black-footed Albat ross  
Bonin P e t r e l  
Wedge-tailed Shearwater 
Blue-faced Booby 
Red-footed Booby 
Brown Booby 
Great F r iga teb i rd  
Golden Plover 
Ruddy Turnstone 
Sooty Tern 
Brown Noddy 
Black Noddy 

T o t a l  (To) 

From P e a r l  and Hermes Reef t o :  

Black-footed Albat ross  
Laysan Albat ross  
Bonin P e t r e l  
Wedge-tailed Shearwater 
Red-tailed Tropicbird 
Blue-faced Booby 
Red-footed Booby 
Brown Booby 
Great F r iga teb i rd  
Br is t le - th ighed Curlew 
Sooty Tern 
Brown Noddy 
Black Noddy 

To ta l  ( ~ r o m )  

Grand T o t a l  



Table 18. Summary of POBSP records o f  b i r d s  from P e a r l  and Hermes Reef 

Specimens POBSP Records 

Pre - 
Species POBSP POBSP 

Black-footed Albatross 2 
Laysan Albatross 2 
Bonin P e t r e l  4 
Bulwer's P e t r e l  
Wedge-tailed Shearwater 1 
Christmas Shearwater 2 
sooty s torm P e t r e l  6 3 
Red-tailed Tropicbird 3 
Blue-faced Booby 3 
Brown Booby 1 1 
Great F r iga teb i rd  1 1 
P i n t a i l  
Laysan Teal* 
Golden Plover 
Br is t le - th ighed Curlew 1 
Wandering T a t t l e r  2 
Ruddy Turnstone 1 2 
Snipe sp. 
Knot 1 
Sanderl ing 
Sharp- ta i led  Sandpiper 2 
Dunlin 1 
Ruff 1 
Red Phalarope 1 
Ring-billed Gull  1 
Herring Gull  2 
Glaucous-winged Gull 1 3 
Black-legged Kittiwake 3 
Gray-backed Tern 4 
Sooty Tern 2 1 
Brown Noddy 2 1 
Black Noddy 2 4 
White Tern 
Horned Puff i n  2m 
Laysan Finch* 

To ta l  Specimens 37 3 1 

Tota l  FQBSP Records 

Clapp and S ib ley  and 
This Woodward, MacFarlane, 
Paper 1968 1968 

s r 
r 

sr 
s r 

sr 
s r  r 
s r  
s r ,  b r  
sr 
r 
r, b r  

r 
s r 
sr r 

s r 
r 

SR 
r 
s r 
sr 

sr 
s r 
s r sr 
s r sr 
s r sr 
s r sr 

sr r 
s r  
s r  
s r  
b r  

r 
b r  

21 17 4 

br  = f i r s t  breeding record; r = f i r s t  s i g h t  record; sr = f i r s t  specimen 
record; SR = f i rs t  specimen confirmation of a species  previously known 
only from s i g h t  records f o r  both the  main Hawaiian and Northwestern 
Hawaiian Is lands .  

*Introduced. 

**Specimens not preserved. 



BLACK-FOOTED ALBATROSS Diomedea nigripes 

Status 

Common breeding species; present from l a t e  October into  July;  occurs 
and nests on a l l  islands except Planetree and Sand. Maximum recent popu- 
la t ion  estimate 13,948 in  March 1967. 

Observations 

Nesting Black-footed Albatross were f i r s t  recorded in  March 1913 
(Bailey, 1956: 32; and Wil le t t ,  ms.). Munter (ms. ) found them again i n  
1916 and Wetmore (ms.) observed them i n  1923. We have no data for  the 
1930's and 1940's. Richardson (1957: 16) noted t h a t  it "is abundant," 
but gave no data. Rice and Kenyon (1962: 369) reported t h i s  species con- 
centrated mainly a t  Grass, North and Southeast Islands during the 1956-67 
and 1957-58 breeding seasons. POBSP and BSFW personnel observed t h i s  
species on a l l  major islands except Planetree and Sand. A l l  observations 
are  presented in  Tables 19 t o  25. 

Annual Cycle 

The loca l  annual breeding cycle i s  presented in  Figure 58. Adults 
a r r ive  i n  early October and depart in  l a t e  June o r  July; numbers increase 
i n  November and decline in  l a t e  spring. The population fluctuation co- 
incides with breeding: most eggs are undoubtedly l a i d  in  mid- o r  l a t e  
November and begin t o  hatch by l a t e  January or  ear ly  February. Fledging 
occurs in  l a t e  June and July.  

Rice and Kenyon (1962: 369) reported some 15,000 breeding Black-footed 
Albatross in  December 1956 and 1957. No comparable data ex i s t  fo r  recent 
Decembers. March surveys fo r  1963 t o  1968 show an average of 7,900 breed- 
ing birds (range 6,600 t o  8,900). 

Ecological Distribution 

The Black-footed Albatross nests on Bird, Grass, Kittery, L i t t l e  
North, North, Seal, and Southeast Islands. It has not been recorded a t  
Planetree and Sand, both of which are small islands and awash a t  high t ide .  

Bird Island: Rice and Kenyon (1962: 369) reported 126 breeding birds 
on "south sandspits," presumably Bird, during December 1956 and 1957. FOBSP 
and BSFW personnel found t h i s  species nesting in small numbers ( l e s s  than 
20) only in  1964 and 1967  a able 19). Nests are  a l l  i n  bare sand as  there 
i s  no vegetation on the island. 

Grass Island: Munter (ms.) found nesting Black-footed Albatross 
very p len t i fu l  on Grass Island i n  February 1916. 

POBSP and BSFW personnel have recorded Black-footed Albatross each 
year since 1963 except 1966 when no spring v i s i t  was made  a able 20); 
from 300 t o  1,466 young have been recorded i n  March. 



This species  nes t s  mainly on the  perimeter  of the  vegetated area ;  
some nes t  i n  a sparse ly  vegetated a r e a  a t  t he  western end of the  i s l and .  

K i t t e r  I s l and :  Black-footed Albat ross  were f i rs t  recorded by Rice 
and K*69), who counted 900 breeders from a e r i a l  photographic 
surveys i n  December 1956 and 1957. The breeding population has been 
smaller  i n  r ecen t  years .  POBSP and BSFW f i g u r e s  based on the  number of 
young present  during March surveys ranged from 252 t o  456 breeders between 
1963 and 1968 (Table 21). 

Black-footed Albatross nes t  i n  bare  sand a s  the  i s l and  i s  unvegetated. 

L i t t l e  North Is land:  Rice and Kenyon (1962: 369) i n  December 1956 
and 1957 recorded the  f i r s t  Black-footed Albat ross  from L i t t l e  North 
Is land,  then r e f e r r e d  t o  a s  "north sandspi t s . "  Their  es t imate  of 240 
breeders has not  been equaled i n  r ecen t  years .  

POBSP and BSFW personnel recorded t h i s  species  only i n  1963 and 1965 
(Table 22). The nes t s  were a l l  i n  t h e  r a i sed  c e n t r a l  por t ion .  

North I s l and :  Black-footed Albat ross  were f i r s t  observed a t  North 
Is land i n  March l9U (Bailey, 1956: 32; and W i l l e t t ,  ms. ). Rice and Kenyon 
(1962: 369) est imated 3,800 breeders  i n  December 1956 and 1957. 

POBSP and BSFW personnel recorded t h i s  species  nes t ing  on a l l  surveys 
(Table 23).  March counts on young ranged from 500 t o  1,200. 

Nests a r e  concentrated on the  e a s t  and west beaches, a t  t he  base of 
the  southern t i p ,  and on the  r a i sed  middle por t ion  of t h i s  elongated t i p .  

Sea l  I s land:  Munter (ms.) f i rs t  observed t h i s  species  i n  February 
1916. Wetmore (ms.) estimated 1,200 p a i r s  i n  A p r i l  1923. 

With t h e  exception of 1966 when no spr ing  v i s i t s  were made, POBSP and 
BSFW personnel recorded Black-footed Albatross each year  s ince  1963 
(Table 24). March counts of young range from 42 t o  325. 

Nests a r e  placed a t  t he  perimeter  of the  vegetated a rea  with t h e  ex- 
cept ion of a few placed i n  a depressed a rea  on the  eas t e rn  sec t ion .  

Southeast  I s land:  Munter (ms. ) recorded t h e  f i rs t  Black-footed 
Albatross i n  ~ e b r u a r y . 1 9 1 6 ,  and Wetmore (ms.) found it nes t ing  i n  Apr i l  
1923. Rice and Kenyon (1962: 369) est imated 4,600 breeding a d u l t s  i n  
December 1956 and 1957. 

POBSP and BSFW personnel recorded t h i s  species  nes t ing  each yea r  from 
1963 t o  1969 (Table 25).  March counts of young range from 1,560 t o  2,500. 

Black-footed Albatross nes t  around the  perimeter of the  e a s t  and west 
sec t ions ,  and on the  c o r a l  rubble t r a n s i t i o n  zone between the  vegetated in-  
t e r i o r  and t h e  sand beach. They seldom n e s t  i n  heavi ly  vegetated areas .  



Banding and Movements 

FOBSP and BSFW personnel banded 9,008 Black-footed Albatross on s i x  
islands (Table 26). Of t h i s  t o t a l ,  6,673 were banded by the POBSP and 
2,335 were banded by the BSFW. 

POBSP and BSFW personnel have captured 390 previously banded Black- 
footed Albatross here. Three hundred and sixty-six were or iginal ly  banded 
on the a t o l l ;  24 originated elsewhere: Midway (14), Kure (6) ,  a t  sea (3), 
and French Frigate Shoals (1). I n  addition, 55 birds originating a t  Pearl 
and Hermes have been captured. elsewhere: a t  sea (34), Kure (17), French 
Frigate Shoals (2), and Midway and Japan ( 1  each). These movements are 
presented i n  Appendix Tables 4a and 4b. 

Specimens 

Non-FOBSP: USNM 300815 and 300833, cW, collected 2( Apri l  1923 by 
Wetmore. 

Table 19. Observations of Black-footed Albatross a t  Bird Island 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1956 10 Dec. 168 126 breeders, 42 non-breeders  ice and 
Kenyon, 1962: 369) .* 

1957 14 Oct. 200 Aeria l  survey  ice, ms.  a ) .  

18 Dec. 168 126 breeders, 42 non-breeders  ice and 
Kenyon, 1962: 369) .* 

1963 5 ~ a r .  40-50 Roosting, none nesting (POBSP, 19648). 

1964 14 Mar. 43 30 adults,  13 l i v e  young counted; 1 dead 
(BSFW, 1964a; FOBSP, 1964b). 

1965 22 Mar. 5 Roosting, none nesting (POBSP, 1965a). 

1967 31 May 19 young counted (POBSP, 196713). 

"Locality l i s t e d  as  "south sandspits." 



I Table 20. Observations of Black-footed Albatross a t  Grass Island 

i 
Population 

Date of Survey Estimate Breeding Status,  Remarks, and References 

1916 4 4eb. VerY Adults with eggs and young birds;  E. half  
p l en t i fu l  as  numerous a s  Laysan Albatross ( ~ u n t e r ,  

ms.). 
! 

1923 27 Apr. 1,600 - Ca. 800 pa i r s  (wetmore, ms. ). 
I 

1956 10 Dec. 5,100 3,800 breeders, 1,300 non-breeders; based 
on a e r i a l  survey  ice and Kenyon, 1962: 
369). 

I 1957 14 Oct. 4,500 Aerial  survey  ice, ms. a ) .  
I 

18 Dec. 5,100 3,800 breeders, 1,300 non-breeders; based 
on a e r i a l  survey  ice and Kenyon, 1962: 
369). 

1963 5 b r .  ? Nesting; ca. twice a s  numerous as  Laysan 
~ l b a t r o s s ~ P O ~ ~ P ,  1964d). 

1 26-27 June 263 Young counted (POBSP, 1963). 
! 
1 1964 14 Mar. 4,275 3,000 adults,  1,275 young (BSFW, 1964a; 

POBSP, 1964b). 

I 1965 19 Mar. 1,100- 800-1,000 adults,  300-400 young (POBSP, 

i 1,400 1965b). 

22 Mar. 1,280 800 adults,  480 young (BSFW, 1965; POBSP, 
1965a 1. 

I 1966 21 Sept. 0 None seen; no dead young (BSFW, 1966b). 
I 

4,398t 1,466 downy young counted; low mortali ty 
although 37 dead young counted (BSFW, 1967a; 
POBSP, 1967d). 

1 31 May 1,175 young counted (POBSP, 1967b). 

I 1968 24 Mar. 3,570 2,380 breeders, 1,190 young counted (BSFW, 
1968; FOBSP, 1968). 



Table 21. Observations of Black-footed Albatross a t  Kittery Island 

Population 
Date of Survey Estimate Breeding Status, Remarks, and References 

1956 10 Dec. 1,200 900 breeders, 300 non-breeders; based on 
a e r i a l  survey  ice and Kenyon, 1962: 369). 

1957 14 Oct . 1,100 Aerial  survey  ice, ms .  a ) .  

18 Dec. 1,200 900 breeders, 300 non-breeders; based on 
a e r i a l  survey  i ice and Kenyon, 1962: 369) 

1963 5 Mar. several  Nesting (FOBSP, 1964d). 
hundred 

26 June 248 124 young counted (FOBSP, 1963). 

1964 14 Mar. 426 300 adults, 126 young counted (BSFW, 1964a; 
POBSP, 1964b). 

1965 18 Mar. 600-725 400-500 adults, 200-225 young (POBSP, 1965b). 

22 Mar. 385 Ca. 205 adults, 180 young; 30 eggs i n  a 
zndrow i n  eas t  cen t ra l  area (BSIW, 1965; 
POBSP, 1965a). 

1967 31 May 353 Young counted (POBSP, 1967b). 

1968 24 Mar. 684 228 young counted (BsFW, 1968; POBSP, 1968). 

Table 22. Observations of Black-footed Albatross a t  L i t t l e  North Island 

Population 
Date of Survey Estimate Breeding Status, Remarks, and References 

1956 10 Dec. 3 20 240 breeders, 80 non-breeders  ice and 
Kenyon, 1962: 369) .* 

1957 14 Oct. 0 Aeria l  survey  ice, ms. a ) .  

18 Dec. 320 240 breeders, 80 non-breeders  ice and 
Kenyon, 1962: 369) .* 

1963 6 Mar. ~ O O ?  - Ca. 50 pairs  nesting (POBSP, 1964d). 

23, 25 June 64+ Young counted (POBSP, 1963). 

1965 18 Mar. 56-66 40-50 adults,  16 young counted (POBSP, 1965b) 

1969 26 May 0 None observed (BSFW, 1 9 6 9 ~ ) .  

*Locality l i s t e d  as  "north sandspits." 



Table 23. Observations of Black-footed Albatross a t  North Island 
I 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

19W 15 Mar. 900-1,050 5. 300-350 nestl ings ( ~ a i l e ~ ,  1956: 32) ; 
300 pa i r s  (Willett,  ms.). 

I 
1956 10 Dec. 5,060 3,800 breeders, 1,260 non-breeders; based 

on a e r i a l  survey  ice and Kenyon, 1962: 

I 
369). 

1 1957 14 Oct. 4,500 Aeria l  survey  ice, ms.  a ) .  

18 Dec. 5,060 3,800 breeders, 1,260 non-breeders; based 
on a e r i a l  survey  ice and Kenyon, 1962: 
369). 

I 1963 6 Mar. 1002 Nestlings ( ~ B S P ,  19648). 
I 

23 -25 June 751 1,500 adults,  751 young counted (POBSP, 
I 1963 1. 
I 

1965 17 Mar. 1,500- 1,000-1,500 adults, 500-600 young 1/4 t o  
2,100 1/3 grown (POBSP, 1965b). 

I 
1967 16-17 Mar. 3,450t 1,150 t 50 chicks counted (BSFW, 1967d). 

1969 31 Mar. ? Nesting (BSFW, 1 9 6 9 ~ ) .  

1 Table 24. Observations of Black-footed Albatross a t  Seal Island 

I Population 
Date of Survey Estimate Breeding Status. Remarks, and References 

1916 4 Feb . thickly Eggs and young birds (Munter, ms . ) .  
populated 

1923 rl Apr. 2,400 About 1,200 pairs (wetmore, ms.). 

1956 10 Dec. 990 740 breeders, 250 non-breeders; based on 
a e r i a l  survey  ice and Kenyon, 1962: 369). 

1957 14 Oct. 900 Aeria l  survey  ice, ms.  a ) .  

18 Dec. 990 740 breeders, 250 non-breeders; based on 
a e r i a l  survey   ice and Kenyon, 1962: 369). 

1963 5 Mar. 7 Nesting in  somewhat greater numbers than 
the Laysan Albatross (POBSP, 1964d). 



Table 24. (continued) 

Population 
Date of Survey Estimate Breeding Status, Remarks. and References 

1963 26 June 97 Young counted (POBSP, 1963). 

1964 14 Mar. 825 265 young counted; a l so  10 dead young 
(BSFW, 1964a; WBSP, 1964b). 

1965 18-19 Mar. 150-250 100-200 adults, 42 young 1/4 t o  1/3 
grown counted (POBSP, 1965b). 

22 Mar. 185 144 adults, 41 young counted (BSFW, 1965; 
POBSP, 1965a). 

1967 22 Mar. 990 325 young counted, a l so  4 dead .young (BsFW, 
1967a; WBSP, 1967d). 

31 May 310 Young counted (WBSP, 1967b). 

1968 24 Mar. 6602 439 breeders, 219 young counted (BsFW, 
1968; POBSP, 1968). 

Table 25. Observations of Black-Tooted Albatross a t  Southeast Island 

Population 
Date of Survey Estimate Breeding Status,  ~emarks,  and References 

1916 4Feb .  thickly Eggs and very young birds present; l e s s  
s e t t l ed  numerous than Laysan Albatross (Munter, ms.  ) . 

1923 26-28 Apr. 2,00G+ Adults; some young with developing breast 
feathers  (Wetmore, m s  . ) . 

1956 10 Dec. 6,100 Aeria l  survey estimated data:  4,600 breed- 
ing adults,  1,500 non-breeding adults  ice 
and Kenyon, 1962: 369). 

1957 14 Oct. 5,600 Aerial  survey (Rice, ms.  a ) .  

18 ~ e c .  6,100 Aer ia l  survey estimated data:  4,600 breed- 
ing adults, 1,500 non-breeding adul ts   ice 
and Kenyon, 1962: 369). 

1961 12 Mar. 

1963 26 Feb. - 
8 Mar. 

? Young present; much more abundant than 
Laysan Albatross (HDFG, 1961). 

5,000 Adults, a l l  with young (POBSP, 1964d). 



I 
Table 25. (continued) 

! 

Population 
1 Date of Survey Estimate Breeding Status,  Remarks, and References 
I 

1963 18-23, 1,200t Few adults,  1,200 young counted (POBSP, 
25 June 19633 1. 

I 

1964 13-14 Mar. 8,500 5,000 breeders, 1,000 non-breeders; 2,500 
young, many dead young (BsFW, 1964a; POBSP, 
1964b ) . 

I 
I 1965 15-19 Mar. 6,000- 4; 000-5,000 adults, 2,000 young (POBSP, 

7,000 1965b ) . 
I 

I 21-22 Mar. 3,250 2,000 adults,  1,250 young, low mortality 
(BSFW, 1965; POBSP, 1965a). 

I 1966 1 Apr. many Nesting (BsFW, 1966a). 

I 1967 21-23 ~ a r .  4,710 1,560 young counted (BSFW, 1967a; POBSP, 
1967d ) . 

28, 30 May- 2,021 50 adults,  1,971 f u l l y  grown young counted 
1 June (POBSP, 1967b). 

I 
1968 22-24 Mar. 6 , o o e  4,000t breeders, 2,002 young counted: 1,696 

on eastern par t  and 306 on western par t  
(BsFW, 1968; POBSP, 1968). 

1969 10-12 Feb. 11,000 Most young l e s s  than 2 weeks old, few eggs 

I (BSFW, 1969a). 

31 Mar.- 4,435 1,478 young; l i t t l e  mortali ty (BsFW, 1969b). 
2 Apr. 

26-31 k y  1,964+ Young counted (1,598 on eastern half ,  366 
on western h a l f ) ;  l i t t l e  mortality (BSFW, 
1969~) .  

LAYSAN ALBATROSS 

I 
Status 

I 

Diomedea immutabilis 

Abundant breeding species; present from ear ly  October t o  l a t e  July, 
a few s t ragglers  in to  ear ly  August; absent during r e s t  of year. Nests on 
a l l  islands except Planetree and Sand. Maximum FOBSP and BSFW population 
estimate 45,000 i n  February 1969. 



Table 26. Black-footed Albatross banded a t  Pearl and Hermes Reef 

Bander: 

Age- 
Island Class 

Southeast Adult 
Young 
Total: 

Grass Adult 

Total: 

Seal Adult 
Young 
Total: 

Ki t tery Young 

North Young 

L i t t l e  North Young 

Total Adult 
Young 
Total: 

FQBSP FQBSP - BSFW - FQBSP - BSFW 
Feb.- - 
Mar. June 
1963 1963 

1963 k r .  Mar. Mar. 1965 Mar. 
Total  1964 1965 Total  1967 Totals 
I 1965 

I I 



I Nesting Laysan Albatross were recorded a t  Pearl  and Hermes Reef as  

I 
~ a r l y  as  March l9l3 (Bailey, 1956: 32; Willett ,  m s . ) .  Anderson (1954: 84) 

.I saw t h i s  species in the l a t e  1920's. Galtsoff (1933: 19) i s  credited, 
however, with the f i r s t  published record from the a t o l l ;  he observed 
several hundred abandoned young a t  Southeast Island in  summer 1930. 

I Richardson (1957: 16) noted tha t  it "breeds abundantly," but gives no 
data. 

I 
POBSP and BSFW personnel found t h i s  species nesting each year from 

I 1963 t o  1969. A 1 1  observations are  shown in  Tables 27 t o  31. 

Annual Cycle 

The loca l  annual breeding cycle i s  presented in Figure 58. Birds 
arr ive i n  ear ly  October and egg-laying commences about ear ly  November. 
Hatching occurs i n  ear ly  and mid-January. Young begin t o  fledge i n  mid- 
June and have departed by l a t e  August. Adults commence t o  leave in  l a t e  
May and June and a l l  have l e f t  by September. 

The Laysan Albatross population i s  the second highest in the a t o l l .  
Total young counts f o r  f ive  recent March v i s i t s  average 7,872 and range 
from 5,802 t o  12,840. Total POBSP and BSFW population estimates have been 
highest during February v i s i t s  even though only Southeast Island was 
vis i ted.  The Rice and Kenyon (1962: 369) estimates for  December 1956 and 
1957 were higher f o r  the en t i r e  a t o l l  but  lower for  Southeast. 

~ Ecological Distribution 

Laysan Albatross nest on Bird, Grass, Kittery, L i t t l e  North, North, 

I Seal, and Southeast Islands; none i s  known from Planetree and Sand. 

Bird Island: Three or  four adul t  roosting Laysan Albatross were 
observed by POBSP personnel i n  March 1963. None was found during two 
v i s i t s  (March and August) i n  1964 and one v i s i t  i n  1965  a arch). One 
chick was counted 31 May 1967 by POBSP personnel; t h i s  i s  the only nesting 
record. 

Grass Island: Munter (ms.) was the f i r s t  t o  observe Laysan Albatross 
in ear ly  February 1916. A l l  v i s i t o r s  since noted them. POBSP and BSFW 
personnel found Laysan Albatross nesting each year from 1963 t o  1968 
except in  1966 when the island was not v i s i t ed  during the albatross season 
 a able 27). Data for  1969 are  unavailable. Recent March counts of young 
average 649, and range from 350 t o  1,120. 

Laysan Albatross nest  along both beaches but prefer the inland vege- 
tated area.  

POBSP personnel f i r s t  recorded nesting Laysan Alba- 
and, except for  1966 and 1969 when no data are  



available,  the species has been recorded nesting ever since (Table 28). 
March population estimates f o r  young average 28, and range from 4 t o  52. 

A t  vegetationless Kittery, Laysan Albatross nest i n  the center 
portion of the island. 

L i t t l e  North Island: The f i r s t  few nesting Laysan Albatross were 
found on 6 March 1963 by FQBSP personnel. Twenty young were counted when 
they next v i s i ted  the island on 23 and 25 June 1963. On 18 March 1965, 
8 t o  10 adults and 4 young were counted on the c res t  of the island. The 
island was not v i s i ted  during t h i s  species'  breeding season i n  1964, 1966- 
68. BSFW personnel v i s i t ed  L i t t l e  North on 31 March 1969; however, popu- 
la t ion  data are  not available.  

North Island: Bailey (1956: 32) and Wil le t t  (ms.) reported nesting 
Laysan Albatross i n  March l9U. It has been recorded breeding on a l l  
subsequent v i s i t s  (Table 29). 

Available data from two recent March population counts show 750 
young i n  1965 and 9. 525 in  1967. Nests a r e  predominately located in  
the vegetated northern portion. 

Seal Island: Munter (ms.) found Seal Island thickly populated with 
nesting Laysan Albatross i n  February 1916, and Wetmore (ms.) found 150 
pairs  in  August 1923. Rice and Kenyon (1962: 369), however, f i r s t  pub- 
l ished t h e i r  occurrence from a e r i a l  observations i n  1956 and 1957. POBSP 
and BSFW personnel have recorded them nesting on a l l  subsequent v i s i t s  
f o r  which we have data  a able 30). 

Four recent March population counts show an average number of 1.51 
young, and range from 40 t o  399. Nests are  located mainly in the vegetated 
western portion of the island. 

Southeast Island: Nesting Laysan Albatross were f i r s t  observed by 
Munter (ms. ) in  February 1916. Galtsoff (1933: 19) f i r s t  reported them 
a f t e r  noting them in summer 1930. POBSP, BSFW, and HDFG personnel have 
collected breeding data f o r  each year from 1961 t o  1969, except i n  1962 
when the a t o l l  was not v i s i t ed   a able 31). 

Recent March population estimates of young average 6,950 and range 
from 4,600 t o  11,269. Laysan Albatross u t i l i z e  the i n t e r io r  f o r  nesting. 
Most prefer the eastern half  of the  island; in  March 1968, 87 percent 
favored t h i s  half .  

Banding and Movements 

The FQBSP and BSFW banded 10,375 Laysan Albatross on s i x  islands 
since 1963, 9,625 by the POBSP and 750 by the BSFW (Table 32).  

POBSP and BSFW personnel have recaptured 196 Laysan Albatross, a l l  
or iginal ly  banded on the a t o l l .  In  addition, 29 banded a t  Pearl and Hermes 



have been captured elsewhere: 20 a t  Kure, 6 a t  sea, 2 a t  Laysan and 
1 a t  Midway (see Appendix Table 5) .  

~ Specimens 

Non-WBSP: USNM 300856, d, collected 26 Apri l  1923 by Wetmore; 
USNM 289167, skull ,  collected 28 April  1923 by Wetmore. 

Table 27. Observations of Laysan Albatross a t  Grass Island 
I 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

I 1916 4 Feb. very Eggs and qui te  young birds; twice as  
p l en t i fu l  numerous a s  Black-footed Albatross 

( ~ u n t e r ,  m s . ) .  

1923 27 Apr. 200 100 pa i r s  (wetmore, ms . ) . 
1 1956 10 Dec. 3,200 2,400 breeders, 800 non-breeders; based 

i on a e r i a l  survey  i ice and Kenyon, 1962: 
369). 

1957 14 Oct. 2,800 Observed from a e r i a l  survey  ice, ms. a ) .  

I 18 Dec. 3,200 2,400 breeders, 800 non-breeders; based 

I 
on a e r i a l  survey  i ice and Kenyon, 1962: 
369). 

1963 5 Mar. 

26-27 June 

1964 14 Mar. 

18 Aug. 

1965 l 9  Mar. 

22 Mar. 

1967 22 Mar. 

Two-thirds a s  numerous as  Black-footed 
Albatross; breeding (WBSP, 19648). 

Young counted (POBSP, 1963). 

2,000 adults, 750 young estimated (BsFW, 
1964a ; POBSP, 1964b). 

Young counted; no adul ts  (POBSP, 1964a). 

700-900 adults,  325-350 young (POBSP, 
1965b ) . 
850 adults,  250-260 young (BSFW, 1965; 
FOBSP, 1965a). 

220 young counted; 375 nests counted pre- 
viously destroyed (BSFW, 1967a; WBSP, 
1967d ) . 
Young counted (POBSP, 196713). 



Table 27. (continued) 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1967 8 JUQ 96 Young counted (BSFW, 1967b) 

1968 24 Mar. 3,360 2,240 breeders, 1,120 young counted (BSFW, 
1968; POBSP, 1968). 

Table 28. Observations of Laysan Albatross a t  Ki t tery Island 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1956 10 Dec. none  ice and Kenyon, 1962: 369). 

1957 18 Dec. none  ice and Kenyon, 1962: 369). 

1963 5 Mar. few pa i r s  Nesting (WBSP, 1964d). 

26 June 27 Young counted (POBSP, 1963). 

1964 14 Mar. 

1965 18 Mar. 

22 Mar. 

1967 22 Mar. 

14 - 19 10-15 adults;  4 young counted (POBSP, 
196413 ) . 

17-27 10-20 adults;  7 young counted (POBSP, 
1965b). 

44 37 adults;  7 young counted (BsFW, 1965; 
WBSP, 1965a). 

144 48 young counted (BsFW, 1967a; WBSP, 
1967d ) . 

31 May 30 Young counted (WBSP, 1967b). 

1968 24 Mar. 156 52 young counted (BSFW, 1968; POBSP, 1968). 

Table 29. Observations of Laysan Albatross. a t  North Island 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1913 15 Mar. 900-1,030 Ca. 300-350 nests  with young (Bailey, - 
1956: 32) ; about 300 pa i r s  (Willett ,  ms. ) . 

1956 10 Dec. 5,600 4,200 breeders, 1,400 non-breeders; based 
on a e r i a l  survey  ice and Kenyon, 1962: 
369). 



1 Table 29. (continued) 

Population 
Date of Survey Estimate Breeding Status. Remarks, and References 

1957 14 Oct. 4,800 Observed from a e r i a l  survey  ice, ms.  a ) .  

18 Dec. 5,600 4,200 breeders, 1,400 non-breeders; based 
on a e r i a l  survey  i ice and Kenyon, 1962: 
369) 

1963 6 Mar. few Nesting (POBSP, 19648). 

23-25 June 3% Young, a l l  banded (POBSP, 1963). 

1964 19-20 ~ u g .  9 8 large young, 1 flying immature (POBSP, 
1964a ) . 

17 Sept. 0 10 long dead almost f u l l y  grown young 
(BSFW, 196413; POBSP, 1 9 6 4 ~ ) .  

1965 17 Mar. 2,250- 1,500-2,000 adults, 750 young (FQBsP, 
2,750 1965b ) . 

1967 16-17 mr. 1,575 - 525 2 25 chicks counted (BSFW, 1967d). 
1,625 

29-30 Aug. 1 Starving young banded i n  March, no adul ts  
(POBSP, 1967a). 

1969 31 Mar. ? Nesting (BSFW, 1969b). 

Table 30. Observations of Laysan Albatross a t  Seal Island. 

Population 
Date of Survey Estimate Breeding Status. Remarks, and References 

1916 4 Feb. thickly Eggs and young birds (Munter, ms.). 
populated 

1923 27 Apr. 3 00 150 pa i r s  (Wetmore, ms.). 

1956 10 Dec. 1,200 900 breeders, 300 non-breeders; based on 
a e r i a l  survey  ice and Kenyon, 1962: 369). 

1957 14 Oct. 1,000 Observed from a e r i a l  survey  ice, ms. a ) .  

18 Dec. 1,200 900 breeders, 300 non-breeders; based on 
a e r i a l  survey  ice and Kenyon, 1962: 369). 

1963 5 Mar. ? Nesting (POBSP, 1964d). 



Table 30. (continued) 

Population 
Date of Survey Estimate Breeding Status, Remarks, and References 

1963 26 June 186 young counted (POBSP, 1963). 

1964 14 Mar. 320-370 250-300 adults, 70 l i v e  young, 5 dead 
young (BSFW, 1964a; PoBSP, 1964b). 

1965 18-19 h r .  191-241 100-150 adults;  91 1/4 t o  1/3 grown young 
counted (POBSP, 196513). 

22 Mar. 300 138 adults;  100 young (BSFW, 1965; POBSP, 
1965a 1. 

1967 22 h r .  102+ 34 l i ve  and 6 dead young counted; 175 2 
additional nests previously destroyed 
(BsFW, 1967a; WBSP, 1967d). 

31 May 27 Young counted (POBSP, 1967b). 

6 ~ u l y  23+ Few adults, 23 near-fledging young counted, 
a lso 1 dead chick (BSFW, 1967b). 

1968 24 Mar. 1,197 798 breeders, 399 young counted (BSFW, 1968; 
POBSP, 1968). 

Table 31. Observations of Laysan Albatross a t  Southeast Island 

Population 
Date of Survey Estimate Breeding Status, Remarks, and References 

1916 4 Feb. thickly Eggs and very young birds present; more 
se t t l ed  abundant than Black-footed Albatross 

( ~ u n t e r ,  ms.  ) . 
1923 26-28 Apr. 600 Adults; ca. 300 pa i r s  on Southeast 

(~etmore7ms. ) . 
1930 23 July- several  Abandoned young, a l l  died (Galtsoff, 

Aug hundred 1933: 19). 

1956 10 Dec. 37,300 Aeria l  survey estimated data:  28,000 
breeding adults;  9,300 non-breeding adults 
 ice and Kenyon, 1962: 369). 

1957 14 Oct. 33,200 Observed from a e r i a l  survey  ice, ms. a ) .  



Table 31. (continued) 

Population 
Date of Survey Estimate 

1961 12 Mar. ? 

1963 28 Feb.- 35,000 
8 Mar. 

18-23, 8, COO- 
25 June 10,000 

1964 13-14 Mar. 24,500 

1965 15-19 Mar. 15, OOO? 

21-22 Mar. 14,5005 

1966 1 Apr. many 

20-26 Sept. 0 

1967 21-23 Mar. 15,90& 

28, 30 May- 4, O O O ~  
1 June 

3-9 July several  
hundred 

1968 22-24 Mar. 33,800 

Breeding Status. Remarks, and References 

Aerial  survey estimated data: 28,000 
breeding adults,  9,300 non-breeding adul ts  
(Rice and Kenyon, 1962: 369). 

With young; much more abundant than Laysan 
Albatross (HDFG, 1961). 

A l l  breeding birds with young (POBSP, 
1964d). 

Young (POBSP, 1963). 

15,000-15,500 breeders, 1,000-1,500 non- 
breeders, 7,500 young (BSFW, 1964a; POBSP, 
1964b). 

Large young counted; 600-800 carcasses; 
no adul ts  (POBSP, 1964a). 

9,200 breeders, 800-1,800 non-breeders, 
4,60w young: 1/4 t o  1/3 grown (POBSP, 
1965b ) . 
9,000-10,000 adults,  4,500 young (BsFW, 
1965; POBSP, 1965a). 

Nesting (BSFW, 1966a). 

450-500 large immatures had died (Kenyon 
and Kridler, 1969: 339). 

5,300 young counted @enyon and Kridler, 
1969: 340) ; heavy mortali ty (BSFW, 1967a). 

500t adults,  3,473 young counted (POBSP, 
1967b ) . 
Few adults,  several  hundred young; 426 
dead chicks (BsFW, 196713). 

11,269 young counted    en yon and Kridler, 
1969: 340); 9,573 on the eastern par t  of 
the island and 1,696 on the western par t  
(BSFW, 1968; POBSP, 1968). 
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Table 31. (continued) 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1969 10-12 Feb. 45,000 Most eggs hatched (BSFW, 1969a). 

31 Mar.- 18,2002 6,075 young (BSFW, 1969b). 
2 Apr. 

26-31 May 5,763 Young counted, 5,109 on the eastern par t  
and 654 on the western part;  l i t t l e  mor- 
t a l i t y  noted (BSFW, 1969~) .  

"Kenyon and Kridler (1969: 340) give a f igure of 5,000 young f o r  t h i s  v i s i t .  

BONIN PETREL Pterodroma hypoleuca 

Status 

Common breeding species; present from l a t e  Au$ust t o  l a t e  June; absent 
during r e s t  of year. Nests on the four major vegetated islands. Maximum 
POBSP and BSFW population estimate 1,000 in August 1967 and February 1969. 

Observations 

Bonin Petrels ,  with nests, were f i r s t  observed in  l9U ( ~ a i l e y ,  1956: 
32; Willett ,  ms.). POBSP and BSFW personnel have recorded them each year 
since 1963 ( ~ a b l e s  33 t o  36). 

Annual Cycle 

Figure 58 presents the loca l  annual breeding cycle. Adults are  be- 
lieved t o  arr ive in  l a t e  August; egg-laying possibly commences as  ear ly  
as  January. Eggs were known t o  occur as  l a t e  as  mid-March i n  1964 and 1965. 
Hatching was recorded by mid-March in  1965. Large, fully-feathered juve- 
n i les  were recorded in  ear ly  June 1967 and l a t e  June 1963; a l l  young fledge 
by early July.  Adults are probably absent during July and most of August. 

In recent years, approximately 1,000 Bonin Petrels  are estimated t o  
inhabit Pearl  and Hermes. 

Ecological Distribution 

Bonin Petrels  nest a t  Grass, North, Seal, and Southeast Islands. 

Grass Island: Munter (ms.) probably observed burrows of t h i s  species 
i n  February 1916. Wetmore (ms. ) saw one individual in  Apri l  1923. POBSP 



Table 32. Laysan Albatross banded a t  Pearl and Hermes Reef P 
N 
CD 

Bander: 

Age - 
Island Class 

Southeast Adult 
Young 
Total: 

Grass Young 

Seal  Young 

Kit tery Young 

North Young 

L i t t l e  Young 
North 

Total  Adult 
Y- 
Total: 

POBSP POBSP -- 
Feb.- 
Mar. June 
1963 1963 

1,000 0 

> %  1,000 

0 602 

0 186 

0 2'7 

0 582 

0 20 

1,000 0 
o 2,378 

1,000 2,378 

POBSP B S F W -  

1963 Mar. ~ u g .  
Total  1964 1964 

I 

POBSP BSFW POBSP -- - 
1964 Mar. Mar. May 
Total 1965 1967 1967 - I 

1967 

-1 
Totals - 



and BSFW personnel have recorded small numbers nesting in  most years since 
1963 (Table 33). Burrows are located i n  the vegetated portion. 

North Island: Bonin Petrels  nested in  large numbers in  March l9U 
( ~ a i l e y ,  1956: 32; Willett ,  m s . ) .  In recent years  a able 34), WBSP and 
BSFW personnel observed t h i s  species in  very small numbers only three 
times; none was nesting. 

Seal Island: Wetmore (ms.) found 1 adult  and 2 young i n  Apri l  1923. 
POBSP and BSFW personnel found it nesting in  1963 and 1965. It was present 
in  1969, and may have been overlooked in  other years because of diurnal  
surveys (Table 35). 

Southeast Island: Munter (ms.) probably found a Bonin Pe t re l  egg in  
February 1916 a t  Southeast. Wetmore noted the presence of Bonins in  April  
1923. POBSP and BSFW personnel recorded burrows of t h i s  species each year 
since 1963  a able 36). The highest populations (1,000) occurred in  August 
1967 and February 1969. 

Nest burrows are found only on the eas t  portion in, south, and west 
of the west-central Eragrostis  area.  Burrow length i s  approximately 3 
f e e t  and only one-half t o  one foot beneath the ground surface. 

Banding and Movements 

The POBSP banded 365 adul t  Bonin Petrels ;  33 were banded on Seal 
Island in March 1965 and 332 were banded on Southeast Island ( 3 6  in  Feb- 
ruary and March 1963, 5 in  September 1964, 25 i n  March 1965, and 26 i n  
September 1966). 

POBSP and BSFW personnel captured 15 Bonin Petrels  a t  Pear l  and 
Hermes Reef; 12 were or iginal ly  banded on the a t o l l ;  3 were or iginal ly  
from Kure. In addition, 2 originating a t  Pearl  and Hermes moved t o  Kure 
an< another moved t o  Laysan. These data are presented in  Appendix Tables 
6a and 6b. 

Specimens 

Non-POBSP: USNM 300667-69, 9, 9, d, collected 27 Apri l  1923 by 
Wetmore; USNM 289189, skull ,  collected 27 Apri l  1923 by Wetmore. These 
a r e  f i r s t  specimen records. 

Table 33. Observations of Bonin Pe t re l s  a t  Grass Island 

Population 
Date of Survey Estimate Breeding Status, Remarks, and References 

1916 4 Feb. "Island honeycombed with.. .pe t re l  holes" 
( ~ u n t e r ,  ms .  ). 

1923 27 Apr. 1 (Wetmore, ms. ). 



I 
Table 33. (continued) 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

i 

I 1963 5 Mar. 4 A t  l e a s t  2 nests with eggs found (POBSP, 
1964d). 

I 26-27 June 1 Near-fledging young (POBSP, 1963 ) . I 
I 1964 14 Mar. 1-2 (BSFW, 19648; POBSP, 1964b). 

18 Aug .  o (POBSP, 1964a). 

1965 l g  Mar. 100-200 Few nests contained eggs or  small chicks 
(POBSP, 1965b). 

22 Mar. ? Some burrows with eggs (BSFW, 1965; POBSP, 
1965a). 

I 1966 21 Sept. o (BSFW, 1966a). 
! 

1967 22 Mar. ? None seen during br ief  diurnal  v i s i t  (BSFW, 
1967a; POBSP, 1967d). 

31 May 2 Young (POBSP, 1967b). 
I 

I 
1968 24 Mar. ? None seen during br ief  diurnal  v i s i t  (BsFW, 

1968; POBSP, 1968). 

~ Table 34. Observations of Bonin Petre ls  a t  North Island 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1913 1 5 ~ a r .  3,000 Nesting abundantly (Bailey, 1956: 32; 
Wil le t t ,  ms .) . 

I 
1 

I 1963 6 Mar. 0 (POBSP, 1964d) 

23-25 June 0 (POBSP, 1963). 

1964 19-20 ~ug. 0 (POBSP, 1964a). 

I 17 Sept. 0 (BsFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

1965 17-18 Mar. few No burrows examined (POBSP, 1965b). 

1 1966 22 Sept. 0 (BSFW, 196613). 



Table 34. (continued) 

Population 
Date of Survey Estimate Breeding Status ,  Remarks, and References 

1967 16-17 Mar. 5 Minimum number present (BSFW, 19678). 

1969 12 Sept. 10 (BSFW, 1969d). 

Table 35. Observations of Bonin Petre ls  a t  Seal  Island 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1923 8 APT. 3 1 adult,  2 young (wetmore, ms.). 

1963 5 Mar. ? Nesting (POBSP, 1964d). 

26 June 0 None seen during diurnal  survey (POBSP, 1963). 

1964 14 Mar. ? Burrows (BSFW, 1964a; POBSP, 196413). 

18 ~ u g .  ? None seen during diurnal  survey (POBSP, 1964a). 

1965 18-19 Mar. 30-50 Heavily incubated t o  pipped eggs found; some 
small young may have been present (POBSP, 
1965b). 

22 Mar. 34 Adults handled; 1 hatching egg (BSFW, 1965; 
POBSP, 1965a). 

1967 22 Mar. ? None observed on diurnal  survey; no f resh 
burrows (BSFW, 1967a; POBSP, 1967d). 

31 May ? None seen during diurnal  survey (POBSP, 1967b). 

28 Aug. ? None seen during diurnal  survey (POBSP, 1967a). 

1968 24 Mar. ? None seen during diurnal  survey (BSFW, 1968; 
POBSP, 1968 ) . 

1969 11 Sept. 5 (BSFW, 1969d). 



1 Table 36. Observations of Bonin Pe t re l s  a t  Southeast Island 

Population 

, I  Date of Survey Estimate Breeding Status, Remarks, and References 
1 

1916 4 Feb. ? Fresh egg found i n  "Wedge-tailed Shear- I water burrows" (Munter, m s  . ) . [Probably 
Bonin egg and burrow]. 

I 1923 26 -28 Apr . ? Presence noted (wetmore, ms. ) . 
I 1961 12 ~ a r .  1 None seen but "most l ike ly  they are  present 

i n  small numbers" (HDFG, 1961). 

I 1963 26 Fe b. - 800 A 1 1  ac t ive  burrows observed contained young 
8 Mar. (POBSP, 1964d). 

I 1964 13-14 Mar. 150-200 Adults; 100 nests estimated, some birds in- 
cubating eggs, no young seen (BsFW, 1964a; 
POBSP, 1964b ) . 

16 Sept. 25 6 adul ts  seen (BSFW, 1964a; POBSP 1964b) 
I 
1 1965 15-19 Mar. 100-300 Nests with e i t he r  well-incubated eggs or  

I small downy young (POBSP, 1965b). 

! 21-22 Mar. 200 No eggs seen (BsFW, 1965; POBSP, 1965a). 

1966 20-26 Sept. 40M- Nocturnal adults;  no eggs o r  young (BsFW, 

i 1966b). 

I 25-27 Sept. 200 Adults digging burrows; no eggs (POBSP, 1966). 

1967 21-23 Mar. 15 0 Nocturnal adults;  many burrows inspected but 
none contained eggs or  young (BSFW, 1967a; 
POBSP, 1967d). 

1 28, 30 May- 5 Large, fully-feathered juveniles (POBSP, 
1 June 1967b ) . 

I 28-30 Aug. 1,000t No eggs or  young; most birds s i t t i n g  quiet ly  
on ground surface (POBSP, 1967a). 

I 1968 22-24 Mar. 25-50 Burrows not checked for  contents (BsFW, 1968; 
POBSP, 1968). 

I 1969 10-12 Feb. 1,000 Nocturnal adul ts ;  burrows present, but no 
eggs o r  young (BSFW, 19698). 

10-19 Sept. 3 00 Adults (BSFW, 1969d). 
. . 



BULWER'S PETREL Bulweria bu lwer i i  

S t a t u s  

Uncommon breeding species ;  recorded only on Southeast  I s l and  during 
summer. Maximum POBSP population es t imate  15 i n  June 1963. 

Observations 

Bulwer's P e t r e l s  were t e n t a t i v e l y  recorded 1 2  March 1961 when HDFG 
personnel  found remains of s e v e r a l  p e t r e l s  on Southeast I s l and ;  these,  
however, were very l i k e l y  Sooty Storm Pe t re l s .  

A few nes t ing  Bulwer's P e t r e l s ,  with eggs, were found on Southeast  
by POBSP personnel i n  June 1963; s e v e r a l  were observed i n  empty burrows i n  
August 1964; an a d u l t  and one young b i r d  were found i n  September 1966 
(clapp and Woodward, 1968: 7-8).  None has been seen s ince .  

Annual Cycle 

The only pos i t ive  evidence o f  breeding--eggs i n  June 1963 and a 
near-f ledging young i n  September 1966--indicate t h a t  t h e  Bulwer's P e t r e l  
may follow a spr ing  and summer breeding season (see  Fig .  58) a s  do o the r  
populat ions i n  the  Northwestern Hawaiian Is lands .  

The l a c k  of observat ions from f o u r  f a l l -win te r  surveys and seven e a r l y  
spr ing  surveys indica tes  these  p e t r e l s  a r e  absent  from October through March. 
The t h r e e  p o s i t i v e  observat ions suggest  t h a t  the  population i s  extremely 
small.  These low numbers and t h e  absence of Bulwer's during t h e  May t o  
June 1967 and 1969 surveys when breeding should have occurred may ind ica te  
t h a t  the  l o c a l  population i s  g radua l ly  becoming ex t i rpa ted .  

Ecologica l  Di s t r ibu t ion  

Bulwer's P e t r e l s  have been recorded only from Southeast  I s land.  
Because of i t s  small  populat ion and t h e  few nocturnal  surveys of i s l a n d s  
o t h e r  than Southeast, t h e  species  may have been overlooked on Grass, North 
and S e a l  I s lands .  

Southeast  Is land:  POBSP personnel  observed 15 Bulwer's P e t r e l s  and 
t h r e e  nes t s  with eggs a t  Southeast  18 t o  23 and 25 June 1963. Five p e t r e l s  
were found i n  empty burrows 16 t o  19 August 1964. An a d u l t  and a young 
b i rd ,  with only a t r a c e  of down on i t s  nape, were observed by BSFW and POBSP 
personnel  20 t o  27 September 1966. 

Most Bulwer's P e t r e l s  have been found near  the  south shore. The t h r e e  
n e s t s  containing eggs were observed under boards, and the  four th ,  containing 
a young b i rd ,  was found under a p iece  of corrugated t i n .  Other p e t r e l s  have 
been observed i n  burrows beneath vegeta t ion ,  and i n  one instance,  beneath a 
Red-footed Booby nes t  i n  Solanum. 



Banding and Movements 

Nine a d u l t  Bulwer's P e t r e l s  were banded on Southeast  I s land,  6 i n  
June 1963 and 3 i n  August 1964. Three of the  6 banded in  June 1963 
were recaptured l o c a l l y  i n  August 1964. None has been recaptured elsewhere. 

WEDGE-TAILED SHEARWATER 

S ta tus  

Puffinus p a c i f i c u s  

Comon breeding species ;  present  usual ly  from March t o  November. 
Nests and occurs only on the  four major vegetated i s l ands .  Recent POBSP 
and BSFW maximum population es t imate  26,500 in  August 1964. 

Observations 

Munro (1942: 12) saw "numbers of Wedge-tailed Shearwaters" before 
s a i l i n g  i n t o  the  lagoon on 6 J u l y  1891. No landing was made; he l e f t  e a r l y  
on the  7 th .  Munter (ms.) i n  February 1916 observed a f r e s h  egg i n  a "Wedge- 
t a i l e d  Shearwater burrow." This observation i s  probably erroneous; t h i s  
species  cons i s t en t ly  r e t u r n s  i n  March and l a y s  eggs i n  June; the  burrow 
was probably t h a t  of a Bonin P e t r e l .  Wetmore (ms.) found adu l t s ,  but  no 
eggs i n  A p r i l  1923. Galtsoff (1933: 1 9 )  published t h e  f i rs t  observat ion 
from the a t o l l  a f t e r  f inding  them i n  l a r g e  numbers in  summer 1930. Richard- 
son (1957: 16)  noted t h a t  it breeds here. POBSP, BSFW, and HDFG personnel 
observed t h e i r  presence on the  a t o l l  i n  1961, and 1963 t o  1969 ( ~ a b l e s  37 
t o  40). 

Annual Cycle 

Wedge-tailed Shearwaters a t  Pea r l  and Hermes a r e  summer-fall breeders 
( see  Fig.  58) .  Recent da ta  show a d u l t  b i r d s  a r r i v e  i n  small  numbers normally 
during e a r l y  March. By mid- o r  l a t e  March the  nocturnal  population increases  
and some d iu rna l  a c t i v i t y  occurs.  Egg laying  begins i n  e a r l y  June and most 
eggs a r e  l a i d  by l a t e  June. Hatching commences i n  l a t e  J u l y  and most eggs 
a r e  hatched by mid-August. Young b i rds  probably remain u n t i l  mid-October 
and a few i n t o  e a r l y  November. Adults more than l i k e l y  s t a r t  leaving i n  
e a r l y  October, p r i o r  t o  the  departure of t h e i r  young. The population i s  
composed mainly of white-phased indiv iduals .  

Ecological  Di s t r ibu t ion  

Wedge-tailed Shearwaters nes t  on Grass, North, S e a l  and Southeast  
I s lands .  

Grass Is land:  Wetmore (ms.) first observed Wedge-tailed Shearwaters 
in  A p r i l  1923. POBSP and BSFW personnel found them presen t  i n  a l l y e a r s  
al able 37).  

~ Population es t imates  f o r  most recent  v i s i t s  a r e  lacking because of 
! t he  d iu rna l  nature of the  v i s i t s  and shortness of t h e  surveys. An est imated 



1,000c a d u l t s  and 500 n e s t  burrows with eggs, however, were recorded by 
FQBSP personnel i n  June 1963. Nests were found only i n  the  vegetated 
western p a r t .  

North Is land:  FQBSP personnel f i rst  observed nes t ing  Wedge-tailed 
Shearwaters i n  June 1963, and found them on most subsequent v i s i t s  (Table 
38). Summer es t imates  of n e s t s  with eggs o r  young ranged from 1,000 t o  
2,000. 

Nest burrows were i n  the  vegetated northern por t ion .  Indiv idual  
nes t  burrows were under dense Solanum, Sicyos, and Eragros t i s .  

Sea l  I s land:  Wetmore (ms.) noted Wedge-tailed Shearwaters i n  A p r i l  
1923. POBSP and BSFW personnel observed them on most recent  v i s i t s   a able 
39).  The only breeding population es t imate  i s  of 500 n e s t s  with eggs. 

This species  nes t s  i n  burrows i n  the  vegetated port ion.  

Southeast  I s land:  I n  A p r i l  1923 Wetmore (ms. ) found Wedge-tailed 
Shearwaters t o  be f a i r l y  common. Galtsoff (1933: 19 )  wrote of seeing l a r g e  
numbers i n  summer 1930. A l l  recent  v i s i t o r s  have recorded them during 
t h e i r  spring-summer breeding season  a able 40).  F a l l  es t imates  of a d u l t s  
and young range from 3,000 and 800 re spec t ive ly  t o  14,000 and 5,000. 

The populat ion i s  d i s t r i b u t e d  over t h e  e n t i r e  i s land,  but  i s  most 
numerous i n  the  a rea  of high g rass  i n  the  northwest s e c t o r  of the  eas t e rn  
port ion.  I n  a reas  of scan t  vegetat ion,  the  l a c k  of extensive roo t  systems 
causes loose sand; consequently, burrows f requent ly  col lapse .  I n  June 
1967 one percent  of the  population was est imated t o  be dark-phased ind i -  
v iduals .  

Banding and Movements 

POBSP personnel banded 3,271 adu l t s  on North, Seal ,  and Southeast 
I s lands   a able 41) .  Of these,  148 have been recaptured on the  a t o l l  
(Table 16) .  I n  addi t ion ,  one a d u l t  (USFW band no. 605-12758) banded on 
Kure 12 March 1964 was captured on Southeast one day l a t e r .  An a d u l t  
(615-16431) banded 17 August 1964 on Southeast  was found in jured  a t  Kure 
23 September 1964. Another a d u l t  (615-17584) banded on Southeast 18 August 
1964 was captured on Manana Is land,  Oahu 2 June 1966. 

Specimens 

POBSP: USNM 492958, d, co l l ec ted  7 March 1963 on Southeast by - 
Amerson. This i s  a f i r s t  specimen record. 



Table 37. Observations of Wedge-tailed Shearwaters a t  Grass Island 
I 

Population 
Date of Survey Estimate Breeding Status, Remarks, and References 

1916 4 Feb. - Island honeycombed with sheamate* and 
p e t r e l  holes ( ~ u n t e r ,  ms.). 

1923 APT. 100 (Wetmore, ins.). 

1963 5 Mar. o (POBSP, 1964d). 

26-27 June 1,00C+ An estimated 500 nest  burrows with eggs 
(POBSP, 1963). 

1964 14 Mar. 2 No evidence of nesting (BSFW, 1964a; POBSP, 
1964b). 

18 Aug. ? Adults with eggs and nestl ings in  burrows 
(POBSP, 1964a). 

1965 19 Mar. 100-200 A p a i r  seen; no active burrows (POBSP, 
196513 1. 

22 Mar. 20 Many burrows observed; only 1 pa i r  seen 
during diurnal  survey (BSFW, 1965; WBSP, 
1965a). 

I 

I 
1966 21 Sept. ? Active burrows (BSFW, 1966b). 

I 
1967 22 ~ a r .  ? None seen during brief diurnal v i s i t ;  no 

f resh burrow digging (BsFW, 1967a; POBSP, 
1967d). 

I 31 May 200 Diurnal survey (POBSP, 1967b). 

29 ~ u g .  ? 1 adul t  seen during diurnal survey; of 25 

I nests  examined none was active (POBSP, 

I 
1967a). 

I 1968 24 Mar. ? 1 adul t  seen on brief diurnal v i s i t  (BSFW, 
1968; POBSP, 1968). 

1 *Probably Bonin Pe t re l  burrows. 



Table 38. Observations of Wedge-tailed Shearwaters a t  North Island 

Population 
Date of Survey Estimate Breeding Status, Remarks, and References 

1963 6 ~ a r .  0 (POBSP, 1964d). 

23 -25 June 5,000 Adults; 2,000t burrows with eggs (POBSP, 
1963 ) . 

1964 19-20 ~ u g .  7,500 Adults; 1,000 burrows with eggs, and 1,500 
with very small nestl ings (POBSP, 1964a). 

17 Sept. 1,000- Burrows contained downy young (BSFW, 1964b; 
1,500 POBSP, 1 9 6 4 ~ ) .  

1965 17 Mar. 100-200 No eggs or young (WBSP, 196513). 

1966 22 ~ e p t .  o (BSFW, 1966b). 

1967 16-17 ~ a r .  0 (BSFW, 1967d). 

29-30 Aug. 7,000- 1,000-2,000 meditm-sized downy young (POBSP, 
8,000 1967a ) . 

1969 12 ~ e p t .  10 (BSFW, 1969d). 

Table 39. Observations of Wedge-tailed Shearwaters a t  Seal Island 

Population 
Date of Survey Estimate Breeding Status, Remarks, and References 

1916 4 Feb. ? "Shearwater holes were found thickly scat-  
tered about the island" (Munter, m s . )  .* 

1.923 8 A P ~ .  600 300 pa i r s  (wetmore, ms . ) . 
1963 5 Mar. 0 (POBSP, 1964d). 

26 June 1,200 Adults, 500 nest burrows with eggs (WBSP, 
1963 ) . 

1964 14 Mar. 0 (BSFW, 1964a; WBSP, 1964b). 

? Adults with nestl ings and eggs in  burrows 
(POBSP, 1964a). 

1965 18-19 Mar. 10-15 Adults; no eggs or young (POBSP, 1965b). 

22 Mar. 5 Only 1 pa i r  (BSFW, 1965; POBSP, 1965a). 



Table 39. (continued) 

Population 
Date of Survey Estimate Breeding Status, Remarks, and References 

1967 22 Mar. 7 None seen on diurnal survey; burrows 
showed no signs of f resh  digging (BsFW, 
1967a; FOBSP, 1967d). 

31 May 200 Diurnal survey (WBSP, 1967b). 

29 ~ u g .  7 None seen during diurnal  v i s i t ;  5 or  6 
burrows investigated were inactive 
(POBSP, 1967a). 

1968 24 Mar. 0 Diurnal survey (BSFW, 1968; WBSP, 1968). 

1969 11 Sept. 0 Diurnal survey (BsFW, 19698). 

*Probably Bonin Pe t re l  burrows. 

Table 40. Observations of Wedge-tailed Shearwaters a t  Southeast Island 

Population 
Date of Survey Estimate Breeding Status, Remarks, and References 

1916 4 Feb . ? Fresh egg found in  a "Wedge-tailed Shear- 
water burrow" (Munter, m s  . ). [Observation 
probably erroneous; possibly refers  t o  
Bonin Petrel ] .  

1923 26-28 Apr . f a i r l y  Evidently no eggs l a i d  (wetmore, ms. ). 
common 

1930 23 July-Aug. large (Galtsoff, 1933: 19). 
numbers 

1961 12 Mar. small (HDFG, 1961). 
numbers 

1963 26 Feb. - 5 F i r s t  observed 6 March; no more than 3 
8 Mar. nightly (FOBSP, 1964d). 

18-23, 5,0001- Almost a l l  nesting, with fresh or  nearly 
25 June fresh eggs (FOBSP, 1963). 

1964 13-14 Mar. 200-300 Nocturnal, only 402 diurnal;  some birds 
paired, some excavating burrows (BSFW, 
1964a; WBSP, 1964b). 



Table 40. (continued) 

Population 
Date of Survey Estimate Breeding! Status,  Remarks, and References 

1964 16-19 Aug . 19,000 14,000 adults, 5,000 young; almost a l l  
act ive burrows contained young chicks; 
only 2 nests wi$h eggs found (POBSP, 1964a). 

16 Sept. 3,500 Downy young (BsFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

1965 15-19 Mar. 100-300 No active burrows (POBSP, 1965b). 

21-22 Mar. 700 No nests, most birds apparently paired 
(BsFW, 1965; POBSP, 1965a). 

1966 20-26 Sept. 450-500 Young i n  l a t e  downy stages (BSFW, 1966b). 

25-27 Sept. 3,800 3,000 adults,  800 mostly large downy young 
(FQBSP, 1966). 

1967 21-23 Mar. 40-50 Nocturnal; few paired, no active burrows 
(BSFW, 1967a; POBSP, 1967d). 

28, 30 May- 1,400- Adults; some copulating and others digging 
1 June 2,600 burrows; neither eggs nor young found 

(POBSP, 196713). 

28-30 Aug. 9,000 8,000 adults, l e s s  than 1,000 young; a l l  
act ive burrows with medium-sized downy 
chicks (POBSP, 196713). 

1968 22-24 Mar. 50 Scattered individuals roosting quiet ly  on 
surface of ground; no breeding ac t iv i ty  
(BSFW, 1968; POBSP, 1968). 

1969 31 Mar.- 1,000 (BSFW, 196913). 
2 Apr. 

26-31 May ? Adults cal l ing and digging burrows; no 
evidence of egg-laying (BSFW, 1 9 6 9 ~ ) .  

10-19 Sept. 4 ~ d u l t s  (BSFW, 1969d). 

CHRISTMAS SHEARWATER Puffinus na t iv i ta tus  

Status 

Uncommon breeding species; present from l a t e  February u n t i l  l a t e  
September and ear ly  October. Nests a t  Southeast Island; occurs a t  North 



Table 41. Adult Wedge-tailed Shearwaters banded a t  Pearl  and Hermes Reef by the POBSP * 
Feb.- 
Mr .  June 1963 Aug. Sept. 1964 Mar. Sept. Aug. 

Island 1966 Totals 

Southeast 247 56 2,634 

Seal 1 0 1 

North 200 400 400 36 0 636 

Total  2 700 70 1,900 7 x 7 7  3,271 

*No young were banded. 



Is land.  POBSP and BSFW maximum populat ion es t imate  50 i n  March 1965 
and 1968. 

Observations 

Wetmore (ms.) had a Christmas Shearwater reported t o  him i n  A p r i l  
1923. Clapp and Woodward (1968: 8-9)  published the  f i rs t  a t o l l  record 
from e a r l y  POBSP data .  FOBSP, BSFW, and HDFG have noted i t s  presenae 
i n  small  numbers each year  s ince  1963 except 1969  a able 42).  

Annual Cycle 

The l o c a l  annual breeding cycle  is  presented i n  Figure 58. Adults  
begin a r r i v i n g  by l a t e  February; egg laying  probably begins i n  mid- o r  
l a t e  Apr i l .  Young usual ly  hatch e a r l y  i n  June with some eggs probably 
remaining u n t i l  e a r l y  Ju ly .  Young probably f ledge i n  l a t e  August and 
September. None occurs i n  l a t e  f a l l  and e a r l y  winter.  March populat ions 
ranged from 0 t o  50. 

Ecological  Di s t r ibu t ion  

Christmas Shearwaters n e s t  only a t  Southeast  I s land;  a d u l t s  a r e  known 
from North Is land.  

North Is land:  Five a d u l t s  were recorded by BSFW personnel 17 September 
1964. This species  may nes t  here. 

Southeast  Is land:  Although Wetmore (ms.) recorded the  f i r s t  Christmas 
Shearwater i n  1923, Clapp and Woodward (1968: 8-9) f i rst  published i t s  
occurrence from 1963 t o  1966 FOBSP data.  WBSP and BSFW personnel  have 
s ince  recorded it i n  1967 and 1968 (Table 42). The populat ion i s  small  
with a maximum es t imate  of 50. 

Nests have been found under Scaevola and boards. Indiv iduals  have 
been s ighted  on open ground and i n  t h i c k  Solanum and Eragros t i s .  The species  
has been recorded from both the  e a s t  and west por t ions  of the  i s l and .  

Banding and Movement 

One a d u l t  was banded by FOBSP personnel a t  Southeast i n  September 
1966; no i n t e r i s l a n d  movement e x i s t s  f o r  t .his species .  

Specimen Records 

POBSP: USNM 492965, d, c o l l e c t e d  on Southeast  I s land 7 March 1963, - 
POBSP c o l l e c t o r  unknown; USNM 492966, d, co l l ec ted  on Southeast I s l and  
26 February 1963, WBSP c o l l e c t o r  unknown. 



I 

I 
Table 42. Observations of Christmas Shearwaters a t  Southeast Island 

Date of Survey 

1916 4 Feb. 

1 9 8  26-28 Apr. 

Population 
Estimate Breeding Status, Remarks, and References 

Not mentioned in  report  (Munter, ms. ). 

Reported to,  but not seen by, Wetmore (ms.). 

Not mentioned in  report  (Galtsoff, 1933). 1930 23 July- 
Aug . 

1961 12 Mar. Presence noted (HDFG, 1961). 

No nests (Clapp and Woodward, 1968: 8-9; 
POBSP, 19648). 

Adults, 1 nest with egg ( ~ l a p p  and Woodward, 
1968: 8-9; WBSP, 1963). 

18-23, 
25 June 

1964 13-1k Mar. 2 diurnal, 15 nocturnal; no nests (BSFW, 
1964a; WBSP, 1964b). 

i 16-19 Aug. Adults; only 2 found i n  a burrow which 
contained neither egg nor young (POBSP, 
1964a). 

! 
16 Sept. No evidence of nesting; 5 birds actual ly  

seen (BSFW, 1964b; WBSP, 1 9 6 4 ~ ) .  

1965 15-19 Mar. Adults s i t t i n g  i n  pairs ;  no nests found 
(POBSP, 1965b). 

I 
I 21-22 Mar. No act ive nests;  12 adults actual ly  ob- 

served (BSFW, 1965; POBSP, 1965a). 

1966 1 Apr. 

20-26 Sept. 

25-27 Sept. 

Not mentioned in  'notes (BSFW, 1966a). 

Not mentioned i n  notes (BSFW, 1966b). 

3 large young (+21 days) ; only a few birds 
seen a t  sunset (Clapp and Woodward, 1968: 
8-9; PoBsP, 1966). 

(BSm, 1967a; POBSP, 1967d), 

28, 30 May- 
1 June 

4 breeders: 2 nests  with eggs (WBSP, 
1967b ) . 

1 28-30 Aug. Adults found i n  pa i r s  near empty burrows 
(POBSP, 1967a). 



Table 42. (continued) 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1968 22-24 Mar. 50 - Ca. 5 pa i r s  actual ly  seen; no evidence of 
nesting (BsFW, 1968; POBSP, 1968). 

1969 10-12 Feb. 0 (BSFW, 1969a). 

31 Mar.- 0 (BSFW, 1969b). 
2 Apr. 

26-31 thy 0 (B~FW, 1 9 6 9 ~ ) .  

10-19 Sept. 0 (BSFW, 1969d ) . 
SOOTY STORM PETREL Oceanodroma t r i s t rami  

Status 

Common breeding species; present possibly l a t e  f a l l ,  winter, and 
spring. Nests a t  North, Seal, and Southeast Islands; known fram Grass 
Island. Maximum POBSP and BSFW estimated population 7,500 in  February 
1969. 

Observations 

Willett  (ms.) f i r s t  recorded a nesting colony i n  March 1913 (see a l so  
Bailey, 1956: 60-61). Wetmore ( m s . )  observed young in  Apri l  1923. Richard- 
son (1957: 19) a l so  records i t  as  breeding. POBSP and BSFW personnel found 
moderate numbers on the four vegetated islands each year since 1963. 

Annual Cycle 

The Sooty Storm Pet re l  has a winter-spring breeding season local ly  
( ~ i g .  58). Adults possibly a r r ive  i n  l a t e  f a l l ,  with egg laying probably 
s ta r t ing  in  l a t e  December. Young most l i ke ly  begin hatching in  l a t e  
January; eggs are known a s  l a t e  a s  mid-March and large young are  known 
as  early as  early March. Adults probably leave by mid-May, with young 
fledging by l a t e  May. 

Ecological Distribution 

Sooty Storm Petrels  nest a t  North, Seal, and Southeast Islands, and 
occur a t  Grass Island. 

Grass Island: POBSP personnel found t h i s  species 5 March 1963; none 
has been observed since. 



North Island: Wil le t t  (ms.) found a small colony, with young, on 
15 March 1913 (see a lso Bailey, 1956: 60-61). FOBSP personnel recorded 
50 t o  75 nest l ing and 100-200 adul t  Sooty Storm Petrels  17-18 March 1965. 
Two adults were handled and another seen 16 t o  17 March 1967 by BSFW 
personnel. 

I 
I 
I Seal Island: Wetmore (ms.) observed a few young "Bulwer's Petre ls"  

27 Apri l  1923. These, however, were probably Sooty Storm Pet re l  young, 
f o r  Bulwer's Pe t re l  young do not usually s t a r t  hatching u n t i l  mid-summer. 

I A few young and 15 t o  25 adults were found 18 t o  19 March 1965. 

Southeast Island: Young Sooty Storm Pet re l s  were observed by Wetmore 
(ms.) in Apri l  1923. FOBSP and BSFW personnel recorded them nesting each 
spring since 1963  a able 43). Although a high of 7,500 adul ts  was e s t i -  
mated during the middle th i rd  of February 1969, the average March popula- 

I t ion (6 v i s i t s )  i s  441, and ranges from 200 t o  1,000. 

Nest burrows are most abundant in  the Bermuda grass (Cynodon) area 
on the west half  of the eastern portion; they are  a lso found i n  nearby 
open rubble and Boerhavia, and i n  an Eragrostis  area on the south side of 
the eastern portion. On the western portion burrows are  located i n  an 
area of open coral  rubble and Coronopus i n  the west in te r ior .  

Banding and Movement 
I 

I In a l l ,  788 Sooty Storm Petrels  have been banded by FOBSP and BSFW 
I 
I 

personnel on three islands  a able 44). O f  these, 20 have been recaptured 
on the a t o l l   a able 16).  No in t e r - a to l l  movement i s  known. ~ 

I Specimens 
I 

FOBSP: USNM 496219, 21, 99 moderate l i g h t  f a t ,  respectively, col- - 
lected a t  Southeast 14 March 196i by B. Amerson; USNM 496220, d, l i g h t  
f a t ,  collected a t  Southeast 14 March 1964 by B. Amerson. 

I 

Non-POBSP: USNM 240027, 9, collected 15 May 1913 by Wil le t t ;  USNM 
2892&, skull ,  collected 27 Apri l  1923 by Wetmore; USNM 300811-12, d,9, 
collected 27 April  1923 by Wetmore; USNM 300813, unsexed, cbllected 26 April 
1923 by Wetmore; USNM 300814, d, collected 16 May 1923 by Reno. 

1 These are  f i rs t  specimen records. 

1 Table 43. Obsemations of Sooty Storm Pet re l s  a t  Southeast Island 
! 
1 Population 
I Date of Survey Estimate Breeding Status,  Remarks, and References 

I 1916 4 Feb. - Not mentioned i n  report  ( ~ u n t e r ,  ms.). 
I 

1923 26-28 Apr. ? Young only (Wetmore, ms . ) .  



Table 43. (continued) 

Population 
Date of Survey Estimate 

1930 23 July- - 
Aug . 

1961 12 Mar. 0 

1963 26 Feb . - 1,000 
8 Mar. 

18-23, 0 
25 June 

1964 U-14 Mar. 200c 

16-19 ~ u g .  0 

16 Sept. 0 

1965 15-19 Mar. 600-700 

21-22 Mar. 700 

1966 1 Apr. ? 

20-26 Sept. 0 

25-27 Sept. 0 

1967 21-23 Mar. 20C-t 

28, 30 May- 0 
1 June 

1969 10-12 Feb. 7,500 

31 Mar.- 25 0 
2 Apr. 

26-31 May ? 

10-19 Sept. 0 

Breeding Status, Remarks, and References 

Not mentioned in  report  ( ~ a l t s o f f ,  1933). 

None seen, but 2 dead may have been t h i s  
species (HDFG, 1961). 

Eggs t o  chicks with well-developed p r i -  
maries, secondaries, and back feathers  
(POBSP, 1964d). 

(POBSP, 1963 ) . 
7 chicks (BSFW, 1964a; POBSP, 1964b) 

(BsFW, 196413; FQBSP, 1 9 6 4 ~ ) .  

400-500 adults, 200 chicks; 1 burrow with 
egg (POBSP, 1965b). 

Nocturnal adults;  5 young seen (BsFW, 1965; 
FQBSP, 1965a). 

Nocturnal adults;  3. 10 chicks: a l l  downy 
but with primaries jus t  breaking out of 
sheaths (BSFW, 1967a; POBSP, 1967d). 

Adults, nocturnal only; eggs t o  large young 
(BSFW, 1969a). 

2 adults, 1 near fledging young seen (BSFW, 

1969~) .  



Table 44. Sooty Storm Petrels  banded a t  Pearl  and Hermes Reef 

Bander: WBSP BSFW WBSP BSFW BSFW BSFW BSFW 
Period of Survey 

Feb . - 
Age- Mar. Mar. Mar. Mar. 1965 Mar. Mar. Feb. 

Island Class 1965 1965 Tobal I& Totals 
I I 

Seal ~ d u l t  o o 5 0 I 51 o o o 5 

Southeast Adult 438 3 19 121 
Young 9 26 4 - 
Total: & 125 

140 
- 30 
170 

North Adult 0 10 
Young - 0 - 17 
Total: 0 8 

0 19 92 692 
0 - 0 - 1 - 62 
0 19 93 7% 

Total  Adult 438 3 
Young 0 31 
Total: 7 77 125 202 

10 
- 17 
8 

2 19 92 - 0 - 0 - 
2 19 93 

2 0 12 
0 - 0 17 
'5 

- 
0 a 



RED -TAILED TROPICBIRD Phaethon rubricauda 

S ta tus  

Common breeding species ;  present  from l a t e  winter  probably through 
l a t e  f a l l ;  poss ib le  s t r a g g l e r  r e s t  of year .  Nests a t  Grass, North, Sand, 
and Southeast I s l ands .  Maximum POBSP and BSFW population est imate 159 in  
June 1963. 

Observations 

Munro (1942: 12 )  recorded a few t rop icb i rds ,  probably Red-tailed 
Tropicbirds, off P e a r l  and Hermes Reef on 6 J u l y  1891. Wetmore (ms.) noted 
nes t ing  i n  A p r i l  1923. Clapp and Woodward (1968: 11 )  published the  f i r s t  
record of nes t ing  Red-tailed Tropicbirds using POBSP data  f o r  1963 t o  1967. 
Tables 45 t o  48 present  a l l  observations, including POBSP and BSFW for 1963 
t o  1969. 

Annual Cycle 

Figure 58 p resen t s  the  l o c a l  annual breeding cycle.  Adults a r r i v e  i n  
e a r l y  February, with eggs appearing a s  e a r l y  a s  mid-March. Most eggs a r e  
probably l a i d  by l a t e  Apr i l ;  some a r e  known i n t o  August. Young a r e  known a s  
e a r l y  a s  e a r l y  May with peak f ledging probably i n  July and August; some have 
been recorded i n  l a t e  September. The young genera l ly  leave the  a t o l l  a s  soon 
a s  they f ledge.  Adults  probably a r e  not present  during l a t e  f a l l  and e a r l y  
winter .  

Ecological  Di s t r ibu t ion  

Red-tailed Tropicbirds a r e  known t o  breed a t  Grass, North, Seal,  and 
Southeast I s lands ,  and have been observed f ly ing  over L i t t l e  North. 

Grass Is land:  Nesting Red-tai led Tropicbirds were observed by Wetmore 
(ms. ) i n  A p r i l  1923. Clapp and Woodward (1968: 11 )  recorded t h e i r  presence 
i n  1963, 1964, and 1967 from POBSP data .  POB6P and BSFW personnel noted the  
species  i n  1966, but  f a i l e d  t o  f ind  it i n  1965 and 1968  a able 45).  

Red-tailed Tropicbirds n e s t  under t h i c k  vegetat ion,  e spec ia l ly  high 
clumps of Eragros t i s .  The maximum number of n e s t s  i n  any year  was two i n  
1963. 

North Is land:  Clapp and Woodward (1968: 11 )  published 1963 t o  1965 d a t a  
on nes t ing  Red-tailed Tropicbirds;  t h e i r  March 1967 data,  however, should have 
r e fe r red  t o  Southeast I s land.  A l l  POBSP and BSFW d a t a  a r e  shown i n  Table 46. 
The maximum number of n e s t s  was 19 i n  June 1963, which coincided with the  peak 
population of 64. A l l  nes t s  were placed under clumps of Eragros t i s  o r  Solanum. 

Sea l  I s land:  I n  A p r i l  1923 Wetmore (ms.) observed nest ing.  Clapp and 
Woodward (1968: 11 )  published p a r t  of the  1963 and 1964 POBSP data .  A l l  da t a  
a r e  presented i n  Table 47. 



Wetmore's (ms.) 1923 Sea l  populat ion es t imate  of 30 Red-tailed Tropic- 
b i rds  has not been equaled; 20 a d u l t s  and 6 nes t s  was the  l a r g e s t  number 
present  in  r ecen t  years .  E ragros t i s  clumps a r e  favored vegeta t ion  under 
which t h i s  species  nes ts .  

southeas t  I s land:  Wetmore (ms.) observed the  species  i n  A p r i l  1923 and 
POBSP and BSFW noted i t s  presence from 1963 t o  1966 (Clapp and Woodward, 
1968: 11) .  These and o ther  da ta  a r e  presented i n  Table 48. 

March population es t imates  average 17 and range from 6 t o  25. The two 
June v i s i t s  have produced the  h ighes t  populat ions,  70 and 59. Most n e s t  
under l a rge  Eragros t i s  clumps loca ted  west of t h e  t i d a l  pools,  under low 
Scaevola, and i n  and under o ld  o i l  drums s c a t t e r e d  over the  i s land.  

Other I s lands :  Two adu l t s  f lew over L i t t l e  North Is land on 27 August 
1967; no nes t s  o r  previously used nes t  s i t e s  were found. This species  may 
occas ional ly  f l y  over t h e  remaining f o u r  sandy i s l ands .  

Banding and Movements 

The POBSP banded 171 Red-tailed Tropicbirds on four i s l ands  tr able 49).  
Of these,  56 have been recaptured on t h e  a t o l l  tr able 16) .  An adul t ,  sex 
unknown, banded a t  Southeast 28 August 1967 (usFW band no. 705-12788) was 
captured by POBSP personnel 18 May 1969 on Johnston A t o l l  where it was on 
an egg. 

Specimens 

Non-WBSP: USNM 301000-02, 99, c o l l e c t e d  27, 27, and 26 A p r i l  1923 by 
Wetmore. These a r e  f i r s t  specimen records.  

Table 45. Observations of Red-tailed Tropicbirds a t  Grass I s l and  

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1923 27 Apr. 4 Nesting among high g rass  clumps (wetmore, ms.). 

1963 5 Mar. ? Present  (POBSP, 1964d). 

26-27 June 5 Adults ,  2 n e s t s  with eggs (clapp and Woodward, 
1968: 11; POBSP, 1963). 

1964 14 Mar. F ly ing  over; no n e s t s  (BSFW, 1964a; POBSP, 
1964b). 

18 ~ u g .  9 8 a d u l t s ,  1 nes t  with l a rge  young (Clapp and 
Woodward, 1968: 11; WBSP, 1964a). 

1965 19 Mar. 0 (POBSP, 196513). 



Table 45. (continued) 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1965 22 Mar. 0 (BsFW, 1965; POBSP, 1965a). 

1966 21 Sept. 2 Adults; no nests (BSFW, 196613). 

1967 22 Mar. 1 Adult on ground and flying; no nests ( ~ l a p p  
and Woodward, 1968: 11; BSFW, 1967a; FOBSP, 
1967d ) . 

I 
31 May 0 (FOBSP, 196713). 

29 A%. 2 Adults i n  courtship display over island; 
no nests found (POBSP, 1967a). 

1968 24 Mar. 0 (BsFW, 1968; POBSP, 1968). 

Table 46. Observations of Red-tailed Tropicbirds a t  North Island 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1963 6 Mar. 1 Flying over; no nests (POBSP, 1964d). 

23 -25 June 64 60 adults,  4 nestlings, 38 breeders; 19 nests: 
15 ( 7 9 )  with eggs, 4 (21%) with young (clapp 
and Woodward, 1968: 11; POBSP, 1963). 

1964 19-20 ~ u g .  55 40 adul ts ,  32 breeders, 7 non-breeders, 15 
young; 16 nests: 1 (6%) with an egg, 5 (31%) 
with small downy young, 10 (63%) with larger  ~ young ( ~ l a p p  and Woodward, 1968: 11; POBSP, 

\ 1964a). 

17 Sept. 11 10 adults,  2 breeders, 1 large dependent young 
(clapp and Woodward, 1968: 11; BSFW, 1964b; 
POBSP, 1 9 6 4 ~ ) .  

I 1965 17-18 Mar. 5 -10 Adults, 4 breeders, 2 nests with eggs (Clapp 
and Woodward, 1968: 11; POBSP, 1965b). 

1966 22 Sept. 3 Adults f lying overhead; no nests (BSFW, 196613). 

29-30 Aug. 45+ 20 breeders, 15 non-breeders; from large downy 
young t o  dependent immatures; sample nest  count 
of 10  nests:  1 ( 1 6 )  with a large downy young, 
9 ( 9 6 )  with dependent immatures (POBSP, 1967a), 



Table 46. (continued) 

Population 
Date of Survey Estimate Breeding Status, Remarks, and References 

1969 12 Sept. 4 3 adults, 1 young (BSFW, 1969d). 

Table 47. Observations of Red-tailed Tropicbirds a t  Seal Island 

Population 
Date of Survey E s t h t e  Breeding Status, Remarks, and References 

1923 3 Apr. 30 15 pairs  nesting among high grass clumps 
(Wetmore, ms. ) . 

26 June 20 12 breeders, 8 non-breeders; 6 nests with 
eggs (clapp and Woodward, 1968: 11; POBSP, 
1963 ) . 

1964 14 Mar. 6 Flying over, courtship behavior; no nests 
(BSFW, 1964a; FOBSP, 196413). 

18 ~ u g .  17-18 15 adul ts ;  8 breeders; 4 nests:  1 leg, 1 
small downy young, 1 medium-sized young, and 
1 dependent immature (Clapp and Woodward, 
1968: 11; POBSP, 1964a). 

1965 18-19 Mar. 0 (POBSP, 1965b). 

22 Mar. 0 (BSFW, 1965; POBSP, 1965a). 

1966 21 Sept. 6 4 breeders (only 3 adul ts  seen), 2 nearly 
full-grown young (BSFW, 196613). 

1967 22 Mar. 0 (BSFW, 1967a; FOBSP, 1967d). 

31. May 6 Breeders, 3 nests with eggs (POBSP, 196713). 

29 ~ u g .  2 Flying over; no nests  (POBSP, 1967a). 

Table 48. Observations of Red-tailed Tropicbirds a t  Southeast Island 

Population 
Date of Survey Estimate Breeding Status, Remarks, and References 

1923 26-28 Apr. 20 [Presumably nesting. ] (Wetmore, ms.). 



Table 48. (continued) 

Population 
Date of Survey Estimate 

1961 12 Mar. - 
1963 26 Feb.- 15 

8 Mar. 

18-23, 70 
25 June 

1964 U-14 Mar. 6 

16-19 Aug. 18 

16 ~ e p t .  15 

1965 15-19 Mar. 15-20 

21-22 Mar. 2 

1966 1 Apr. 12 

20-26 Sept. 2 

25-27 Sept. several  

1967 21-23 Mar. 15 

28, 30 May- 59 
1 June 

28-30 Aug. 39 

Breeding Status,  Remarks, and References 

Not mentioned in  report  (HDFG, 1961). 

Adults; up t o  11 in  a i r  a t  once, some on 
ground; no eggs (clapp and Woodward, 1968: 
11; POBSP, 19648). 

65 adults ,  58 breeders; 29 nests counted: 
24 (83%) with eggs; 3 ( 1 6 )  with small 
downy young; and 2 (7%) with larger  young 
( ~ l a p p  and Woodward, 1968: 11; POBSP, 1963). 

4 breeders; 2 nests with eggs, 1 of which 
was abandoned: 6 seen f l v ina  a t  once 
(Clapp and woodward, 1968: 11; BSFW, 1964a; 
POBSP, 196413). 

15 adults ,  12 breeders; 6 nests counted: 
3 (50%) with eggs, 1 (17%) with a small 
downy young, 1 (17$) with dependent imma- 
tu re ;  1 (17%) with young of unrecorded s ize  
(clapp and Woodward, 1968: 11; POBSP, 1964a). 

6 breeders; 3 large young ( ~ l a p p  and Woodward, 
1968: 11; BSFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

8 breeders; 4 nests  with eggs ( ~ l a p p  and 
Woodward, 1968: 11; POBSP, 1965b). 

Breeders with an egg (BSFW, 1965; POBSP, 
1965a). 

As many a s  12 f ly ing  a t  one time (BSFW, 19668). 

Adults; no nests (BSFW, 1966b). 

Flying over; no nests (POBSP, 1966). 

Adults; 4 breeders; 2 nests with eggs (BsFW, 
1967a; POBSP, 1967d) .* 
56 breeders; 28 nests counted: 25 (8$) with 
eggs, 3 (1&) with small downy young; 1 nest 
a l so  empty (POBSP, 1967b). 

20 breeders; 10 nests counted: 1 (10%) with 
egg; 3 ( 3 6 )  with large downy young; 6 (60%) 
with dependent immatures (POBSP, 1967a). 



Table 48. (continued) 

Population 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1968 22-24 Mar. 20-25 Adults ;  4 breeders:  2 n e s t s  with eggs; a t  
l e a s t  11 b i r d s  on ground and g i n  a i r  a t  
one time (BSFW, 1968; POBSP, 1968). 

1969 10-12 Feb. 7 Adults ;  1 on ground (BSFW, 1969a). 

31 Mar.- 22 11 n e s t s  counted (BsFW, 1969b). 
2 Apr. 

26-31 May 40 36 breeding a d u l t s ;  18 nes t s  counted: 16 
(89%) wi th  eggs and 2 (11%) with half-grown 
young; 2 empty n e s t s  (BSFW, 1 9 6 9 ~ ) .  

10-19 Sept .  6 4 breeders ,  2 young (BSFW, 1969d). 

*Erroneously l i s t e d  by Clapp and Woodward (1968: 11 )  under North I s l and .  

BLUE-FACED BOOBY Sula d a c t y l a t r a  - 
Sta tus  

Common breeding species ;  present  year-round with poss ib le  population 
decrease i n  l a t e  f a l l  and e a r l y  winter ;  occurs and n e s t s  on a l l  i s l ands  
except Sand and Planet ree  where it roos t s  only. Maximum POBSP and BSFW 
population es t imate  585 i n  June 1963. 

I 
I 

Observations 

i Blue-faced Boobies, with nes ts ,  were f i rs t  recorded i n  March 1913 
(Bailey, 1956: 32; W i l l e t t ,  ms.). Richardson (1957: 20) a l s o  notes t h a t  

l it breeds here, bu t  g ives  no da ta .  They have been recorded by a l l  observers,  
including POBSP and BSFW personnel,  s ince  ( ~ a b l e s  50 t o  56) .  

I Annual Cycle 

The l o c a l  annual breeding cycle i s  presented i n  Figure 58. Some remain 
on the  a t o l l  year-round; numbers increase  i n  winter  and decrease in  l a t e  sum- 
mer and f a l l .  This f l u c t u a t i o n  coincides with t h e  breeding cycle.  On the  
bas is  of r ecen t  da ta ,  eggs a r e  l a i d  a s  e a r l y  a s  February; most eggs a r e  l a i d  
by the  end of March. Although hatching occurs a s  e a r l y  a s  1 Apri l ,  most 
occurs i n  May and very few eggs remain i n t o  l a t e  June o r  Ju ly .  Fledging 
takes place in  l a t e  s m e r  and f a l l .  The t o t a l  number of a c t i v e  n e s t s  i n  
March has ranged from 66 t o  log+. 



Table 49. Red-tailed Tropicbirds banded a t  Pear l  and Hermes Reef by the POBSP 

Age- 
Island Class 

Southeast Adult 

Grass Adult 
Nestling 
Total: 

Seal Adult 
Nestling 
Total: 

North Adult 
Nestling 
Total: 

Total  Adult 
Nestling 
Total: 

Period of Survey 
Mar. June 1963 AW. Mar. May AW. 1967 

Totals 

i 
3 

i 
12 
2 

ir; 

46 

8 
134 
37 

17 1 

1963 1963 Total 1964 1967 1967 Total 

28 
9 
37 

0 
0 - 
0 

o 
0  - 
0 

7 
10 - 
17 

35 
19 
54 

7 3 0 
0  - 2 - 
7 32 

0 2  
0  - 0 - 
0 2 

o 8 
0 - i 0 

0 27 
0 - 0 - 
0 27 

7 67 
o 2  
7 69 

37 
2 - 

39 

2 
0  - 
2 

8 

i 
27 
0 - 

27 

74 
2 

76 

5 3 19 9 
2 - 0 - 0 - 9 
7 3 18 19 

1 0 0 0  
1 - 0 - 0 - 0 - 
2 0 0  0  

4 o o 0  

; 0 - 0 - 0 - 
0 0 0  

10 2 7 
11 - 0 - 10 - 
21 2 17 

20 5 19 16 
o o 19 16 - 

36 5 19 35 



Ecological  Di s t r ibu t ion  

Blue-faced Boobies nes t  a t  Bird, Grass, Ki t te ry ,  L i t t l e  North, North, 
! Seal ,  and Southeast I s lands ;  i n  addi t ion ,  they roos t  on Planet ree  and Sand. 

Grass Is land:  Munter (ms.) f i rs t  recorded Blue-faced Boobies i n  
February 1916. G a l t s o f f ' s  1930 photographs ( i n  -- litt. ) show nes t ing  Blue- 
faced Boobies a t  e i t h e r  Grass o r  Seal. I n  each year  s ince  1963 (Table 50) 
except 1966 and 1969, WBSP and BSFW personnel  found them nes t ing  i n  small 
numbers. The most b i rds  seen were i n  March 1965; t h e  most n e s t s  were found 
i n  March 1963. This species  n e s t s  on the  upper sand beaches and eggs a r e  
l a i d  i n  a s l i g h t  depression i n  t he  bare sand. 

K i t t e r y  Is land:  POBSP personnel  recorded the  f i rs t  Blue-faced Boobies, 
with 24 nes ts ,  i n  March 1963. Since, they have been recorded each yea r  u n t i l  
1969  a able 51).  The March populat ion has f luc tua ted  from 22 t o  80; 
March n e s t s  have var ied  from 1 1 t o  32. 

Nests a r e  pr imar i ly  near  t h e  perimeters  and e s p e c i a l l y  along t h e  north-  
west edge. A few, however, n e s t  a s  much a s  150 yards inland from the  water- 
l i n e  of t h i s  l a r g e  sand i s l and .  

1 L i t t l e  North Is land:  Rice (ms. a )  f i rs t  recorded Blue-faced Boobies 
on 14 October 1957 while f l y i n g  over t h e  a t o l l .  POBSP and BSFW personnel  

I have subsequently found them nes t ing  each year  s ince  March 1963, except in  
1968 when t h e  i s l and  was not  v i s i t e d   a able 52). A high n e s t  count of 29 
was reached i n  June 1963. I n  August 1967 a l a r g e  nocturnal  roos t ing  club 
of 150 formed a t  dusk. 

I ~ Nests a r e  placed on the  r a i sed ,  c e n t r a l  por t ion .  

North Is land:  Nesting Blue-faced Boobies f i r s t  were recorded i n  March 
1913 ' ( ~ a i l e ~ ,  1956: 32; W i l l e t t ,  ms.). Rice (ms. a )  next  noted them i n  
October 1957. None was observed again u n t i l  March 1963 when POBSP personnel 
found them nesting. POBSP and BSFW personnel have s ince  found them nes t ing  
each yea r  except 1966  a able 53) ;  no v i s i t s  were made i n  1968. The h ighes t  
nes t  count was 29 i n  June 1963; t h e  h ighes t  population est imate,  204, was 
a l s o  made a t  t h a t  time. 

This species  nes t s  on t h e  upper beach c r e s t  on a l l  s ides  of the  i s land.  
Nocturnal roos t ing  b i rds  a r e  usua l ly  p resen t  i n  a c lub  on the  south t i p .  

Sea l  I s land:  Munter (ms.) obsewed seve ra l  non-nesting Blue-faced 
Boobies i n  February 1916. G a l t s o f f ' s  photographs ( i n  litt. ) show n e s t s  i n  
summer 1930. POBSP personnel recorded it nes t ing  each year  s ince  1963 
except 1969  a able 54).  March nes t  counts average 25 and range from 14 t o  
33. The h ighes t  March population es t imate  of 100-125 i n  1965 equals  t h a t  
of May 1967 when 53 nes t s  were counted. 

I 
Blue-faced Boobies nes t  on t h e  upper beach c r e s t  of the  vegetated por- 

t i on ,  but  p re fe r  the  rock ledge and open, c o r a l  rubble of t h e  e a s t  por t ion .  



Southeast I s land:  Blue-faced Boobies with eggs were f i r s t  noted i n  
February 1916 by Munter (ms.). They have been recorded on a l l  v i s i t s  s ince  
 a able 55).  March nes t  counts made by POBSP and BSFW personnel average 26 
and range from 6 t o  40. March population es t imates  average 61  and range 
from 20 t o  100; a peak population of 105 occurred i n  June 1963. 

This species  r e s t r i c t s  nes t ing  t o  the  c o r a l  sand a rea  j u s t  above the  
shore l ine .  The major i ty  of the  population nes t s  on the  west shore of the  
e a s t  sect ion,  on the  seaward rock ledge of the  western sec t ion ,  and on the  
south and southwest beaches of both sec t ions .  

Other I s lands :  A small  population nes t s  a t  Bird Is land.  Rice (ms. a )  
noted the  species t h e r e  i n  October 1957; POBSP and BSFW personnel found them 
nes t ing  i n  1964, 1965, and 1967. The maximum population es t imate  a t  Bird i s  
10  b i rds   a able 56). 

POBSP and BSFW personnel a l s o  noted small  numbers of roos t ing  Blue- 
faced Boobies a t  Sand and Planet ree  Is lands  pl able 56) .  

Banding and Movements 

POBSP personnel have banded 587 and BSFW personnel 6 Blue-faced Boobies 
on 8 i s l ands  (Table 57) ;  of these,  249 have been recaptured on the  a t o l l  
(Table 16) .  In addi t ion ,  3 Blue-faced Boobies--2 banded a t  Kure and 1 a t  
French Fr iga te  Shoals--were captured a t  Pea r l  and Hermes. Furthermore, 12  
banded on the  a t o l l  moved t o  o the r  a t o l l s :  5 t o  Kure, 3 t o  Laysan, 2 t o  
Lis ianski ,  and 1 each t o  French Fr iga te  Shoals and Johnston; these da ta  a r e  
presented in  Appendix Tables 7a  and 7b. 

Specimens 

Non-POBSP: USNM 300951, 9 ,  co l l ec ted  A p r i l  1 9 3  by Wetmore; USNM 
300952-53, d, 9 ,  co l l ec ted  28 and 26 A p r i l  l 9 a  by Wetmore. These a r e  f i r s t  
specimen records. 

Table 50. Observations of Blue-faced Boobies a t  Grass Is land 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1916 4 Feb. few Nesting had not begun ( ~ u n t e r ,  ms. ). 

1923 27 Apr. - Not mentioned i n  notes (wetmore, ms.). 

1957 14 Oct. 1 Observed from a e r i a l  survey  ice, ms. a ) .  

1963 5 Mar. 1 2  Breeding adu l t s ;  6 nes t s  (POBSP, 1964d). 

26-27 June 15 10 breeders; 5 nes t s :  1 with a small  downy 
young, 4 with medium-sized o r  l a r g e r  young 
(POBSP, 1963 ) . 
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Table 50. (continued) 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

I 

4 

1964 14 Mar. 4 2 breeders; 1 nest  with eggs (BsFW, 1964a; 
POBSP, 196413). 

1965 l g  Mar. 15 -20 Adults; 4 breeders: 2 nests with eggs 
(POBSP, 1965b). 

I 

22 Mar. 4 Adults on 2 nests with eggs (BSFW, 1965; 
POBSP, 1965a). 

1 1966 21 Sept. 
- None mentioned in  notes (BSFW, 1966b). 

I 1967 22 Mar. 1 Adult; no nests  (BSFW, 1967a; POBSP, 19678). 

31 May 6 4 breeding adul ts ;  2 nests :  1 with a small 
downy young, L with a medium-sized downy 
young (POBSP, 196713). 

29 ~ u g .  3 No adul ts  observed but 1 dependent immature 
seen (POBSP, 1967a). 

1968 24 Mar. 4 2 breeders: one nest  with egg; 2 other 
adul ts  f ly ing over (BSFW, 1968; POBSP, 1968). 

I 

~ Table 51. Observations of Blue-faced Boobies a t  Ki t tery  Island 

1 Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

I 1963 5 ~ a r .  48t - Ca. 24 nests with eggs (POBSP, 1964d). 

26 June 84 60 adul ts ;  50 breeders: 25 nests counted: 
1 (4%) with eggs, 24 (96%) with young 
(POBSP, 1963). 

1964 14 Mar. 70-80 Adults, 64 breeders: 32 nests with eggs 
(BSFW, 1964a; POBSP, 1964b). 

I 

18 Aug. 5 2 adul ts  and 3 immatures seen from Seal  I. 
(POBSP, 1964a). 

I 
1965 18 Mar. 25 -35 22 breeders; 11 nests with eggs (POBSP, 1965b). 



Table 51. (continued) 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1965 22 Mar. 40 34 breeders; 17 nests with eggs (BSFW, 
1965; POBSP, 1965a). 

1966 21 Sept. 11 9 adul ts  and 2 f lying immatures (BSFW, 
1966b). 

1967 22 Mar. 22 Adult breeders; 11 nests (BSFW, 1967a; 
POBSP, 19678). 

31 May 71 50 adul t  breeders; 25 nests:  4 (16%) with 
eggs, 4 (16%) with small downy young, 17 
(68%) with medium-sized or large downy 
young (POBSP, 1967b). 

29 Aug. 30 14 adults ,  10 immatures counted, some of 
which were s t i l l  being fed by t h e i r  parents 
(POBSP, 1967a). 

1968 24 Mar. 40 32 breeders; 16 nests with eggs counted 
(BSFW, 1968; POBSP, 1968). 

Table 52. Observations of Blue-faced Boobies a t  L i t t l e  North Island 

Population 
Date of Survey Estimate Breeding Status ,  Remarks, and References 

1957 14 Oct. 17 Observed from a e r i a l  survey  ice, ms. a ) .  

1963 6 Mar. ? Nesting (POBSP, 1964d). 

23, 25 June 73 58 breeders; 29 nests counted: 1 (4%) 
with eggs, 5 (17%) with small young, 23 
( 7 9 )  with medium- or  large-sized downy 
young (POBSP, 1963). 

1964 19 Aug. 10 adul ts ;  2 breeders, 1 downy young (POBSP, 
1964a). 

17 Sept. 75 51 adul ts  counted; 2 immatures, 1 la rge  de- 
pendent young (BSFW, 196413; POBSP, 1 9 6 4 ~ ) .  

1965 18 Mar. 20-30 18-20 breeders; 9-10 nests with eggs (WBSP, 
1965b). 

1966 22 Sept. 1.9 16 adults ,  3 f ly ing  immatures (BSFW, 1966b). 



I 
Table 52. (continued) 

I Population 
. I  Date of Survey Estimate Breeding Status, Remarks. and References 

1967 29 Aug. 200 20 breeders, 10 nests counted: 2 ( 2 6 )  
with eggs; 1 ( 1 6 )  with a small downy 

I young, 5 ( 5 6 )  with medium-sized or  large 
I downy young, 2 ( 2 6 )  with large dependent 

I young; 150 in  a nocturnal roosting club 
(POBSP, 1967a). 

1 1969 31 Mar. 25 Breeders, most nests contained eggs (BSFW, 
1969b ). 

I 12 Sept. 10 Adults (BSFW, 1969d). 

I 
Table 53. Observations of Blue-faced Boobies a t  North Island 

Population 1 Date of Survey Estimate Breeding Status, Remarks, and References 

I 1913 15 Mar. 100 Breeders; most nests with eggs, 2-3 with 
newly hatched young (Bailey, 1956: 32; 
Wil le t t ,  ms .  ) . 

I 
! 

1957 14 Oct. 12 Obsenred from a e r i a l  survey  ice, ms. a ) .  

I 1963 6 Mar. ? Nests with eggs (POBSP, 1964d). 

23 -25 June 204 175 adul ts ;  58 breeders; 29 nests: 6 (21%) 
with small downy young, 23 (7$) with medium- 
sized o r  larger  young (POBSP, 1963). 

1964 19-20 ~ u g .  75+ Adults, some dependent immatures; nocturnal 
roosting clubs (POBSP, 1964a). 

17 Sept. 3 0 20 adul ts  and 1 flying immature counted 
(BsFW, 1964b; POESP, 1 9 6 4 ~ ) .  

! 
1965 17-18Mar. 100-150 Adults; 32-34 breeders: 16 or  17 nests, a l l  

I 

I 
with eggs (POBSP, 1965b). 

1966 22 sept .  6 ~ d u l t s ;  no young (BSFW, 1966b). 

1967 16-17 Mar. 36+ 34 breeders: 16 nests with eggs, 1 with a 

t small young; 20 nocturnal roosting adults 
(BSFW, 1967d). 

I 29-30 Aug. 602 40 adul ts ;  20 h a t u r e s ,  many of them s t i l l  
dependent (POBSP, 1967a). 



1,000+ a d u l t s  and 500 n e s t  burrows with eggs, however, were recorded by 
POBSP personnel  i n  June 1963. Nests were found only i n  t h e  vegeta ted  
western p a r t .  

North I s l and :  POBSP personnel  f i r s t  observed nes t ing  Wedge-tailed 
Shearwaters i n  June 1963, and found them on most subsequent v i s i t s  sh able 
38) .  Summer e s t ima te s  of n e s t s  with eggs o r  young ranged from 1,000 t o  
2,000, 

Nest burrows were i n  t h e  vegeta ted  northern po r t ion ,  Ind iv idua l  
n e s t  burrows were under dense Solanurn, Sicyos, and Erag ros t i s .  

S e a l  I s land:  Wetmore (ms.) noted Wedge-tailed Shearwaters i n  A p r i l  
1923. POBSP and BSFW personnel  observed them on most r e c e n t  v i s i t s   a able 
39 ) .  The only breeding populat ion es t imate  i s  of 500 n e s t s  with eggs. 

This  spec ies  n e s t s  i n  burrows i n  the  vegeta ted  po r t ion .  

Southeast  I s l and :  In  A p r i l  1923 Wetmore (ms . ) found Wedge-tailed 
Shearwaters t o  be f a i r l y  common. Gal t sof f  (1933: 19 )  wrote of seeing l a r g e  
numbers i n  summer 1930.- A l l  r ecen t  v i s i t o r s  have recorded them during 
t h e i r  spring-summer breeding season  a able 40).  F a l l  e s t ima te s  of a d u l t s  
and young range from 3,000 and 800 r e spec t ive ly  t o  14,000 and 5,000. 

The populat ion i s  d i s t r i b u t e d  over t he  e n t i r e  i s l a n d ,  bu t  i s  most 
numerous i n  t he  a r ea  of high g ra s s  i n  the  northwest s e c t o r  of the  ea s t e rn  
por t ion .  I n  a r eas  of s can t  vege ta t ion ,  the  l a c k  of ex tens ive  roo t  systems 
causes loose sand; consequently,  burrows f r equen t ly  co l l apse .  In  June 
1967 one percent  of t he  populat ion was est imated t o  be dark-phased ind i -  
v idua l s .  

Banding and Movements 

POBSP personnel  banded 3,271 a d u l t s  on North, Seal ,  and Southeast  
I s l ands   a able 41) .  Of these ,  1-48 have been recaptured  on the  a t o l l  
 a able 16 ) .  In  add i t i on ,  one a d u l t  (USFW band no. 605-12758) banded on 
Kure 12  March 1964 was captured on Southeast  one day l a t e r .  An a d u l t  
(615-16431) banded 17 August 1964 on Southeast  was found in ju red  a t  Kure 
23 September 1964, Another a d u l t  (615-17584) banded on Southeast  18 August 
1964 was captured on Manana I s l and ,  Oahu 2 June 1966. 

Specimens 

POBSP: USNM 492958, d, co l l ec t ed  7 March 1963 on Southeast  by 
Amerson. This i s  a f i r s t  specimen record.  



Table 37. Observations of Wedge-tailed Shearwaters a t  Grass Island 

Population 
Date of Survey Estimate Breeding Sta tus ,  Remarks, and References 

1916 4 Feb . - Island honeycombed with shearwater* and 
p e t r e l  holes ( ~ u n t e r ,  ms.). 

1923 27 Apr. 100 (wetmore, ms.). 

1963 5 Mar. 0 (POBSP, 1964d). 

26-27 June 1,000+ An estimated 500 nes t  burrows with eggs 
(POBSP, 1963 ) . 

1964 14 Mar. 2 No evidence of nest ing (BSW, 1964a; POBSP, 
196413). 

18 ~ u g .  ? Adults with eggs and nes t l ings  in  burrows 
(POBSP, 1964a). 

1965 19 Mar. 100-200 A p a i r  seen; no ac t ive  burrows (POBSP, 
1965b ) . 

22 Mar. 20 Many burrows observed; only 1 p a i r  seen 
during diurnal  survey (BsFW, 1965; POBSP, 
1965a) 

1966 21 Sept. ? Active burrows (BSFW, 1966b). 

1967 22 Mar. ? None seen during b r i e f  d iurnal  v i s i t ;  no 
f resh  burrow digging (BSFW, 1967a; POBSP, 
1967d). 

31  May 200 Diurnal survey (POBSP, 1967b). 

29 ~ u g .  ? 1 adul t  seen during diurnal  survey; of 25 
nests  examined none was ac t ive  (POBSP, 
1967a). 

1968 24 Mar. ? 1 adul t  seen on b r i e f  d iurnal  v i s i t  (BSFW, 
1968; POBSP, 1968). 

*Probably Bonin Pe t r e l  burrows, 



Table 38. Observations of Wedge-tailed Shearwaters a t  North Island 

Population 
Date of Survey Estimate Breeding Sta tus ,  Remarks, and References 

1963 6 Mar. 0 (POBSP, 1964d). 

23 -25 June 5,000 Adults; 2,000k burrows with eggs (POBSP, 
1963 ) 

1964 19 -20 ~ u g .  7,500 Adults; 1,000 burrows with eggs, and 1,500 
with very small nes t l ings  (POBSP, 1964a). 

17 Sept. 1,000- Burrows contained downy young (BsFW, 1964b ; 
1,500 POBSP, 1 9 6 4 ~ ) .  

1965 17 Mar. 100-200 No eggs or young (POBSP, l.965b). 

1966 22 Sept. o (BSFW, 1966b). 

29-30 Aug . 7, 000- 1,000-2,000 medi'm-sized downy young (POBSP, 
8,000 1967a 1. 

1969 12 ~ e p t .  10 (BSFW, 1969d). 

Table 39. Observations of Wedge-tailed Shearwaters a t  Seal Island 

Population 
Date of Survey Estimate Breeding Sta tus ,  Remarks, and References 

1916 4 Feb. ? "Shearwater holes were found thickly  sca t -  
tered about the  island" ( ~ u n t e r ,  ms. ) .* 

1923 27 Apr. 600 300 pa i r s  (wetmore, ms. ) . 
1963 5 Mar. 0 (POBSP, 1964d ) . 

26 June 1,200 Adults, 500 nest  burrows with eggs (POBSP, 
1963 ) . 

1964 14 Mar. 0 (BsFW, 1964a; POBSP, 1964b). 

18 ~ u g .  ? Adults with nest l ings  and eggs in  burrows 
(POBSP, 1964a). 

1965 18-19 Mar, 10-15 Adults ; no eggs or young (POBSP, 1.965b). 

22 Mar. 5 Only 1 pa i r  (BSFW, 1965; POBSP, 1.965a). 



Table 39. (cont inued)  

Populat ion 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1967 22 Mar. ? None seen on d i u r n a l  survey; burrows 
showed no s igns  of f r e s h  digging (BSFW, 
1967a; POBSP, 1967d). 

31 May 200 Diurna l  survey (POBSP, 1967b). 

29 ~ u g .  ? None seen during d i u r n a l  v i s i t ;  5 o r  6 
burrows inves t iga t ed  were i n a c t i v e  
(POBSP, 1967a). 

1968 24 Mar. 0 Diurna l  survey (BSFW, 1968; POBSP, 1968). 

1969 11 ~ e p t .  0 Diurna l  survey (BSFW, 1969d) . 

*Probably Bonin P e t r e l  burrows. 

Table 40. Observations of  Wedge-tailed Shearwaters a t  Southeas t  I s l and  

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, and References 

1916 4 Feb. ? Fresh egg found i n  a "wedge-tailed Shear- 
water  burrow" ( ~ u n t e r ,  m s .  ). [Observation 
probably erroneous; poss ib ly  r e f e r s  t o  
Bonin P e t r e l ] .  

1923 26 -28 Apr . f a i r l y  Evident ly  no eggs l a i d  (wetmore, ms.). 
common 

1930 23 July-Aug. l a r g e  ( ~ a l t s o f f ,  1933 : 19) .  
numbers 

1961 1 2  Mar. smal l  (HDFG, 1961) . 
numbers 

1963 26 Feb. - 5 F i r s t  observed 6 March; no more than 3 
8 Mar. n i g h t l y  (POBSP, 1964d). 

18-23, 5,000+ Almost a l l  nes t ing ,  wi th  f r e s h  o r  nea r ly  
25 June f r e s h  eggs (POBSP, 1963).  

1964 13-14 Mar. 200-300 Nocturnal, only 402 d i u r n a l ;  some b i r d s  
pa i red ,  some excavat ing burrows (BSFW, 
1964a; POBSP, 1964b ) . 



Table 40. (continued) 

Population 
Date of Survey Estimate Breeding Sta tus ,  Remarks, and References 

1964 16 -19 Aug . 19,000 14,000 adults ,  5,000 young; almost a l l  
ac t ive  burrows contained young chicks; 
only 2 nests  with eggs found (POBSP, 1964a). 

16 ~ e p t .  3,500 Downy young (BsFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

1965 15-19 Mar. 100-300 No active burrows (POBSP, 1965b). 

21-22 Mar. 700 No nests, most birds apparently paired 
(BsFW, 1965 ; POBSP, 1965a). 

1966 20-26 Sept. 450-500 Young in  l a t e  downy stages (BsFW, 1966b). 

25-27 Sept . 3,800 3,000 adults ,  800 mostly large  downy young 
(POBSP, 1966). 

1967 21-23 Mar. 40-50 Nocturnal; few paired, no act ive  burrows 
(BSW, 1967a ; POBSP, 1967d). 

28, 30 May- 1,400- Adults ; some copulating and others digging 
1 June 2,600 burrows; nei ther  eggs nor young found 

(POBSP, 1967b ) . 
28-30 ~ u g .  9,000 8,000 adults ,  l e s s  than 1,000 young; a l l  

ac t ive  burrows with medium-sized downy 
chicks (POBSP, 1967b). 

1968 22-24 Mar. 50 Scattered individuals roosting quie t ly  on 
surface of  ground; no breeding a c t i v i t y  
(BsFW, 1968; POBSP, 1968). 

1969 31  Mar.- 1,000 (BSFW, 1969b ) . 
2 Apr. 

26-31 May ? Adults cal l ing and digging burrows; no 
evidence of egg-laying (BSFW, 1 9 6 9 ~ ) .  

10-19 Sept. 4 Adults (BSFW, 1969d). 

CHRISTMAS SHEARWATER 

Status  

Puff inus na t iv i t a tus  

Uncommon breeding species;  present from l a t e  February u n t i l  l a t e  
September and ear ly  October. Nests a t  Southeast Island; occurs a t  North 



Table 41. Adult Wedge-tailed Shearwaters banded a t  Pear l  and Hermes Reef by the  POBSP * 

*No young were banded. 

Feb . - 
Mar. June 1963 Aug. Sept. 1964 Mar. Sept. Aug. 

Island 1963 1963 Total  1965 1966 1967 Totals 

43 247 5 6 2,634 

1 0 1 

3 6 0 636 

8 0 % -  3,271 

Southeast 2 5-00 

Seal  0 0 

North 0 200 

Total 2 700 

502 

C 

20C 

702 



I s l a n d .  POBSP and BSFW maximwn popula t ion  e s t ima te  50 i n  March 1965 
and 1968. 

Observations 

Wetmore (ms.) had a Christmas Shearwater repor ted  t o  him i n  A p r i l  
1923. Clapp and Woodward (1968: 8-9) publ i shed  the  f i r s t  a t o l l  record 
frum e a r l y  POBSP da ta .  POBSP, BSFW, and KUFG have noted i t s  presence 
i n  small  numbers each yea r  s ince  1963 except  1969  a able 42) .  

Annual Cycle 

The l o c a l  annual breeding cycle  i s  p resented  i n  Figure 58. Adul t s  
begin a r r i v i n g  by l a t e  February; egg l ay ing  probably begins i n  mid- o r  
l a t e  Apr i l .  Young usua l ly  hatch e a r l y  i n  June wi th  some eggs probably 
remaining u n t i l  e a r l y  Ju ly .  Young probably f l edge  i n  l a t e  August and 
September. None occurs i n  l a t e  f a l l  and e a r l y  win ter .  March popula t ions  
ranged from 0 t o  50. 

Ecologica l  D i s t r i b u t i o n  

Christmas Shearwaters n e s t  only a t  Southeas t  I s l and ;  a d u l t s  a r e  known 
from North I s l and .  

North I s l and :  Five a d u l t s  were recorded by BSFW personnel  17 September 
1964. This spec i e s  may n e s t  here .  

Southeas t  I s l and :  Although Wetmore (ms.) recorded the  f i r s t  Christmas 
Shearwater i n  1923, Clapp and Woodward (1968: 8-9) f i r s t  publ ished i t s  
occurrence from 1963 t o  1966 POBSP da ta .  POBSP and BSFW personnel  have 
s ince  recorded it i n  1967 and 1968  a able 42). The popula t ion  i s  smal l  
with a maximum es t imate  of 50. 

Nests  have been found under Scaevola and boards.  Ind iv idua l s  have 
been s igh ted  on open ground and i n  t h i c k  Solanum and Erag ros t i s .  The spec i e s  
has  been recorded from both the  e a s t  and west po r t ions  of t he  i s l a n d .  

Banding and Movement 

One a d u l t  was banded by POBSP personnel  a t  Southeast  i n  September 
1966; no i n t e r i s l a n d  movement e x i s t s  f o r  t h i s  spec ies .  

Specimen Records 

POBSP: UShW 492965, d, c o l l e c t e d  on Southeas t  I s l and  7 March 1963, - 
POBSP c o l l e c t o r  unknown; USNM 492966, d, c o l l e c t e d  on Southeast  I s l and  
26 February 1963, POBSP c o l l e c t o r  unknown. 



Table 42. Observations of Christmas Shearwaters a t  Southeas t  I s l and  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1916 4 Feb. - Not mentioned i n  r e p o r t  (Munter, ms. ). 

1923 26-28 Apr. 1 Reported t o ,  bu t  no t  seen by, Wetmore (ms.).  

1930 23 J u l y -  - Not mentioned i n  r e p o r t  (Ga l t so f f ,  1933). 
Aug . 

1961 12 Mar. ? Presence noted (HDFG, 1961).  

1963 26 Feb .- 5 No n e s t s  ( c l app  and Woodward, 1968: 8-9; 
8 Mar. POBSP, 1964d ) . 

18-23, 5 -10 Adults ,  1 n e s t  with egg ( ~ l a p p  and Woodward, 
25 June 1968 : 8-9; POBSP, 1963 ) . 

1964 13-14Mar. 12-15 2 d iu rna l ,  15 nocturna l ;  no n e s t s  (BSFW, 
1964a ; POBSP, 1964b ) . 

16 ~ e p t .  15 -25 

21-22 Mar. 5 0 

1966 1 Apr. - 

20-26 ~ e p t .  - 
25-27 Sept.  20 

1967 21-23 ~ a r .  o 

28, 30  May- < 5 O  
1 June 

Adults ;  only 2 found i n  a burrow which 
contained n e i t h e r  egg nor young (POBSP, 
1964a).  

No evidence of nes t ing ;  5 b i r d s  a c t u a l l y  
seen (BsFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

Adults  s i t t i n g  i n  p a i r s ;  no n e s t s  found 
(POBSP, 1965b). 

Mo a c t i v e  n e s t s ;  1 2  a d u l t s  a c t u a l l y  ob- 
served (BSFW, 1965 ; POBSP, 1965a) . 
Not mentioned i n ' n o t e s  (BsFW, 1966a).  

Not mentioned i n  notes  (BSFW, 1966b). 

3 l a r g e  young (+21 days)  ; only a few b i r d s  
seen a t  sunse t  (c lapp  and Woodward, 1968: 
8-9; POBSP, 1966). 

(BSFW, 1967a; POBSP, 1967d). 

4 breeders :  2 n e s t s  with eggs (POBSP, 
1967b) 0 

Adults  found in  p a i r s  near  empty burrows 
(POBSP, 1967a). 



Table 42. (cont inued)  

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, and References 

1968 22-24 Mar. 50  - Ca. 5 p a i r s  a c t u a l l y  seen; no evidence of 
nes t ing  (BSFW, 1968; ~ B S P ,  1968). 

1969 10-12 Feb. 0 (BSFW, 1969a). 

31 Mar.- 0 (BsFW, 1969b). 
2 Apr. 

10-19 Sept .  0 (BSFW, 1969d). 

SOOTY STORM PETRFL Oceanodroma t r i s t r a m i  

S t a t u s  

Common breeding spec i e s ;  p re sen t  poss ib ly  l a t e  f a l l ,  win ter ,  and 
spr ing .  Nests a t  North, Sea l ,  and Southeast  I s l a n d s ;  known fram Grass 
I s l and .  Maximum POBSP and BSFW est imated popula t ion  7,500 i n  February 
1969 

Observations 

W i l l e t t  (ms. ) f i r s t  recorded a nes t ing  colony i n  March 1913 ( see  a l s o  
Bai ley,  1956: 60-61). Wetmore (ms.) observed young i n  A p r i l  1923. Richard- 
son (1957: 19) a l s o  records  i t  a s  breeding. POBSP and BSFW personnel  found 
moderate numbers on t h e  f o u r  vegetated i s l a n d s  each yea r  s i n c e  1963. 

Annual Cycle 

The Sooty Storm P e t r e l  has  a winter-spring breeding season l o c a l l y  
( ~ i g .  58) .  Adults  poss ib ly  a r r i v e  i n  l a t e  f a l l ,  with egg l ay ing  probably 
s t a r t i n g  i n  l a t e  December. Young most l i k e l y  begin ha tch ing  i n  l a t e  
January;  eggs a r e  known a s  l a t e  a s  mid-March and l a r g e  young a r e  known 
a s  e a r l y  a s  e a r l y  March. Adul t s  probably leave by mid-May, wi th  young 
f l edg ing  by l a t e  May. 

Ecologica l  D i s t r i b u t i o n  

Sooty Storm P e t r e l s  n e s t  a t  North, Seal ,  and Southeast  I s l ands ,  and 
occur  a t  Grass I s l and .  

Grass I s land:  POBSP personnel  found t h i s  spec i e s  5 March 1963; none 
has  been observed s ince .  



North I s l a n d :  W i l l e t t  (ms.) found a smal l  colony, with young, on 
15 March 1913 ( see  a l s o  Bai ley,  1956 : 60-61). POBSP personnel  recorded 
50 t o  75 n e s t l i n g  and 100-200 a d u l t  Sooty Storm P e t r e l s  17-18 March 1965. 
Two a d u l t s  were handled and another  seen 16 t o  17 March 1967 by BSFW 
personnel.  

S e a l  I s l and :  Wetmore (ms.) observed a few young " ~ u l w e r ' s  P e t r e l s "  
27 A p r i l  1923. These, however, were probably Sooty Storm P e t r e l  young, 
f o r  Bulwer's P e t r e l  young do not  u sua l ly  s t a r t  ha tch ing  u n t i l  mid-summer. 
A few young and 15 t o  25 a d u l t s  were found 18 t o  19 March 1965. 

Southeast  I s l a n d :  Young Sooty Storm P e t r e l s  were observed by Wetmore 
(ms.) i n  A p r i l  1923. POBSP and BSFW personnel  recorded them nes t ing  each 
spring s ince  1963  a able 43) .  ~ l t h o u g h  a high of 7,500 a d u l t s  was e s t i -  
mated dur ing  the  middle t h i r d  of February 1969, t h e  average March popula- 
t i o n  (6  v i s i t s )  i s  441, and ranges from 200 t o  1,000. 

Nest burrows a r e  most abundant i n  t h e  Bermuda g r a s s  ( ~ y n o d o n )  a r e a  
on the  west h a l f  of t h e  e a s t e r n  po r t ion ;  t hey  a r e  a l s o  found i n  nearby 
open rubble and Boerhavia, and i n  an E r a g r o ~ t i s  a r e a  on the  south s i d e  of 
t he  e a s t e r n  po r t ion .  On t h e  western po r t ion  burrows a r e  l oca t ed  i n  an 
a rea  of open c o r a l  rubble  and Coronopus i n  t he  west i n t e r i o r .  

Banding and Movement 

In  a l l ,  788 Sooty Storm P e t r e l s  have been banded by POBSP and BSFW 
personnel  on t h r e e  i s l ands   a able 44) .  Of these ,  20 have been recaptured 
on the  a t o l l   a able 16 ) .  No i n t e r - a t o l l  movement i s  known. 

Specimens 

POBSP: USNM 496219, 21, 99, moderate l i g h t  f a t ,  r e spec t ive ly ,  c o l -  - 
l e c t ed  a t  Southeas t  14 March 1964 by B. Arnerson; USNM 496220, 8, l i g h t  
f a t ,  c o l l e c t e d  a t  Southeast  14 March 1964 by B. Amerson. 

Non-POBSP: USNM 240027, 9, c o l l e c t e d  15 May 1913 by W i l l e t t ;  USNM 
289204, s k u l l ,  c o l l e c t e d  27 A p r i l  1923 by Wetmore; USNM 300811-12, d,?, 
co l l ec t ed  2/ A p r i l  1923 by Wetmore; USNM 300813, unsexed, c o l l e c t e d  26 A p r i l  
1923 by Wetmore; USNM 300814, cf, co l l ec t ed  16 May 1923 by Reno. 

These a r e  f i r s t  specimen records.  

Table 43. Observations of Sooty Storm P e t r e l s  a t  Southeast  I s l and  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1916 4 Feb . - Not mentioned i n  r e p o r t  ( ~ u n t e r ,  ms.). 

1923 26-28 Apr. ? Young only (we tmore, ms . ) . 



Table 43. (continued) 

Population 
Date of Survey Estimate 

1930 23 Ju ly -  - 
Aug . 

1961 12 Mar. 0 

1963 26 Feb. - 1,000 
8 Mar. 

18-23, o 
25 June 

1964 13-14 Mar, 2OcH 

16 ~ e p t .  o 

1965 15-19 Mar. 600-700 

21-22 Mar. 700 

1966 1 Apr. ? 

20-26 ~ e p t .  o 

25-27 Sept.  0 

1967 21-23 Mar. 2003- 

28, 30 May- 0 
1 June 

28-30 ~ u g .  o 

1969 10-12 Feb. 7, 500 

31 Mar.- 25 0 
2 Apr. 

26-31 May ? 

10-19 Sept .  0 

Breeding S t a t u s ,  Remarks, and References 

Not mentioned i n  r epor t  ( ~ a l t s o f f ,  1933). 

None seen, but 2 dead may have been t h i s  
species  (HDFG, 1961). 

Eggs t o  chicks with well-developed p r i -  
maries, secondaries,  and back f e a t h e r s  
(POBSP, 1964-d) . 

7 chicks (BsFW, 1964a; POBSP, 1964b). 

(BSFW, 1964b ; POBSP, 1 9 6 4 ~  ) . 
400-500 adu l t s ,  200 chicks; 1 burrow with 
egg (POBSP, 1965b). 

Nocturnal a d u l t s ;  5 young seen (BsFW, 1965; 
POBSP, 1965a). 

2 chicks (BsFW, 1966a). 

Nocturnal a d u l t s ;  E. 10 chicks:  a l l  downy 
but  with pr imar ies  j u s t  breaking out of 
sheaths (BSW, 1967a; POBSP, 1967d). 

Adults,  nocturnal  only; eggs t o  l a rge  young 
(BSFW, 1969a) . 

2 adu l t s ,  1 near f ledging young seen (BsFW, 

1 9 6 9 ~  ) 



Table 44. Sooty Storm Pe t re l s  banded a t  Pearl  and Hermes Reef 

Bander: POBSP BSFW POBSP BSFW BSFW BSFW BSFW 
Period of Survey 

Feb. - 
Age - Mar. Mar. Mar. Mar. 196.5 Mar. Mar. Feb . 

1 s  land Class 1963 - 1964 1965 1965 Tokal 1967 1968 1969 Totals 
I I - 

Seal ~ d u l t  o o 5 o I 51  o o o 5 

Southeast Adult 438 3 19 121 
young 26 - 4 
~ o t a l :  $ 45 125 

North Adult 0  10 
Young - 0 
Total : 0 

14 0  

- 3 0 
17 0  

Total  Adult 438 3 2  19 92 
Young 0 31. - 0 - - 0 
Total: -438 34 77 125 202 2 1.9 93 

0 19 92 692 
0  - 0 - 1 - 6 2 
0  1-9 93 ?-!F 



RED -TAILED TROPICB IRD 

S t a t u s  

147 

Phae thon rubricauda 

Common breeding spec i e s ;  p re sen t  from l a t e  w in te r  probably through 
l a t e  f a l l ;  poss ib le  s t r a g g l e r  r e s t  of year .  Nests a t  Grass, North, Sand, 
and Southeast  I s l a n d s .  Maximum POBSP and BSFW populat ion e s t ima te  159 i n  
June 1963. 

Observations 

Munro (1942: 1 2 )  recorded a  few t r o p i c b i r d s ,  probably Red-tai led 
Tropicbi rds ,  o f f  P e a r l  and Hermes Reef on 6 J u l y  1891. Wetmore (ms. ) noted 
nes t ing  i n  A p r i l  1923. Clapp and Woodward (1968: 1 1 )  publ ished the  f i r s t  
record of nes t ing  Red-tai led Tropicbirds  using POBSP da ta  f o r  1963 t o  1967. 
Tables  45 t o  48 present  a l l  observat ions,  inc luding  POBSP and BSFW f o r  1963 
t o  1969. 

Annual Cycle 

Figure 58 p resen t s  t he  l o c a l  annual breeding cyc le ,  Adults  a r r i v e  i n  
e a r l y  February, with eggs appearing a s  e a r l y  a s  mid-March. Most eggs a r e  
probably l a i d  by l a t e  A p r i l ;  some a r e  known i n t o  August. Young a r e  known a s  
e a r l y  a s  e a r l y  May with peak f l edg ing  probably i n  Ju ly  and August; some have 
been recorded i n  l a t e  September. The young gene ra l ly  leave  the  a t o l l  a s  soon 
a s  they  f ledge .  Adults  probably a r e  not  present  during l a t e  f a l l  and e a r l y  
w in te r .  

8- A 

Ecologica l  D i s t r i b u t i o n  

Red-tai led Tropicbirds  a r e  known t o  breed a t  Grass, North, Sea l ,  and 
Southeas t  I s lands ,  and have been observed f l y i n g  over L i t t l e  North, 

Grass I s l and :  Nesting Red-tai led Tropicbirds  were observed by Wetmore 
(ms. ) i n  A p r i l  1923. Clapp and Woodward (1968: 11) recorded t h e i r  presence 
i n  1963, 1964, and 1967 from POBSP da ta .  POBSP and BSFW personnel  noted the  
spec i e s  i n  1966, bu t  f a i l e d  t o  f i n d  it i n  1965 and 1968  a able 45 ) .  

Red-tai led Tropicbi rds  n e s t  under t h i c k  vegeta t ion ,  e s p e c i a l l y  high 
clumps of E rag ros t i s .  The maximum number of n e s t s  i n  any y e a r  was two i n  
1963. 

North I s land:  Clapp and Woodward (1968: 11) published 1963 t o  1965 d a t a  
on nes t ing  Red-tai led Tropicbi rds ;  t h e i r  March 1967 da ta ,  however, should have 
r e f e r r e d  t o  Southeast  I s land .  A l l  POBSP and BSFW da ta  a r e  shown i n  Table 46. 
The maximum number of n e s t s  was 19 i n  June 1963, which coincided with the peak 
populat ion of 64. A l l  n e s t s  were placed under clumps of E r a g r o s t i s  o r  Solanum. 

S e a l  I s land:  In  A p r i l  1923 Wetmore (ms. ) observed nes t ing .  Clapp and 
Woodward (1968: 11) published p a r t  of t he  1963 and 1964 POBSP da ta .  A l l  d a t a  
a r e  presented i n  Table 47. 



Wetmore ' s  (ms . ) 1923 S e a l  populat ion e s t ima te  of 30 Red-tai led Tropic- 
b i r d s  has not been equaled;  20 a d u l t s  and 6 n e s t s  was the  l a r g e s t  number 
present  i n  r ecen t  yea r s .  E rag ros t i s  clumps a r e  favored vege ta t ion  under 
which t h i s  spec i e s  n e s t s .  

Southeast  I s l and :  Wetmore (ms.) observed the  spec i e s  i n  A p r i l  1923 and 
POBSP and BSFW noted i t s  presence from 1-963 t o  1966 (C!lapp and Woodward, 
1968: 11) .  These and o the r  da t a  a r e  presented  i n  Table 48. 

March populat ion e s t ima te s  average 17 and range from 6 t o  25, The two 
June v i s i t s  have produced the  h ighes t  populat ions,  7 0  and 59. Most n e s t  
under l a r g e  E r a g r o s t i s  clumps loca ted  west of t h e  t i d a l  pools,  under low 
Scaevola, and i n  and under o ld  o i l  drums s c a t t e r e d  over  the i s l and .  

Other I s l a n d s :  Two a d u l t s  f lew over L i t t l e  North I s l and  on 27 August 
1967; no n e s t s  o r  prev ious ly  used nes t  s i t e s  were found. This spec ies  may 
occas iona l ly  f l y  over t h e  remaining four  sandy i s l a n d s .  

Banding and Movements 

The POBSP banded 171 Red-tai led Tropicbi rds  on f o u r  i s l ands  tr able 49) .  
Of these ,  56 have been recaptured on t h e  a t o l l  is able 16 ) .  An a d u l t ,  sex 
unknown, banded a t  Southeast  28 August 1967 (usFW band no. 705-12788) was 
captured by POBSP personnel  18 May 1969 on Johnston A t o l l  where it was on 
an egg. 

Specimens 

Non-POBSP: USNM 301000-02, 99, c o l l e c t e d  27, 27, and 26 A p r i l  1923 by 
Wetmore, These a r e  f i r s t  specimen records.  

Table 45. Observations of Red-tai led Tropicbi rds  a t  Grass I s l and  

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, and References 

1923 27 Apr. 4 Nesting among high g r a s s  clumps (wetmore, ms . ) . 
1963 5 Mar. ? present  (POBSP, 1964d). 

26-27 June 5 Adults ,  2  n e s t s  wi th  eggs (c lapp  and Woodward, 
1968: 11; POBSP, 1963).  

1964 14 Mar. 1 Flying over;  no n e s t s  (BSFW, 1964a; POBSP, 
1964b) . 

18 Aug. 9 8 adu l t s ,  1 n e s t  with l a r g e  young - ( ~ l a p p  and 
Woodward, 1968: 11; POBSP, 1964a). 

1965 19 Mar. 0  (POBSP, 1965b ) . 



Table 45. (cont inued)  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1965 22 Mar. 0  (BSW, 1965; POBSP, 1965a). 

1966 21  Sept .  2  ~ d u l t s ;  no n e s t s  (BSFW, 196611). 

1967 22 Mar. 1 Adult  on ground and f l y i n g ;  no n e s t s  ( c l app  
and Woodward, 1968: 11; BSFW, 1967a; POBSP, 
1967d ) . 

29 ~ u g .  2  Adults  i n  cou r t sh ip  d i sp l ay  over i s l a n d ;  
no nes t s  found (POBSP, 1967a).  

1968 24 Mar. 0  (BSFW, 1968; POBSP, 1968)~  

Table 46. Observations of Red-tai led Tropicbi rds  a t  North I s land  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1963 6 Mar. 1 Fly ing  over;  no n e s t s  (POBSP, 1964d). 

23-25 June 64 60 adul t s5  4 n e s t l i n g s ,  38 breeders ;  19 n e s t s :  
15 (79%) wi th  eggs, 4 (21%) with young (c lapp  
and Woodward, 1968 : 11; POBSP, 1963 ) . 

1964 19-20 ~ u g .  5 5 40 a d u l t s ,  32  breeders ,  7  non-breeders, 15 
young; 16 n e s t s :  1 (6%) with an egg, 5 (31%) 
with small  downy young, 10  (63%) with l a r g e r  
young ( c l app  and Woodward, 1968: 11; POBSP, 
1964a). 

17 Sept.  11 10  adu l t s ,  2  breeders ,  1 l a r g e  dependent young 
(c lapp  and Woodward, 1968: 11; BSFW, 1964b; 
POBSP, 1 9 6 4 ~  ) . 

1965 17-18 Mar. 5 -10 Adults,  4 breeders ,  2  n e s t s  with eggs ( ~ l a p p  
and Woodward, 1968: 11; POBSP, 1965b).  

1966 22 Sept .  3  Adults  f l y i n g  overhead; no n e s t s  (BsFW, 1966b).  

1967 16-17 Mar. 0  (BSFW, 1967d). 

29-30 Aug . 45+ 20 breeders ,  15 non-breeders; from l a r g e  downy 
young t o  dependent immatures; sample n e s t  count 
of 10 n e s t s :  1 (10%) with a  l a r g e  downy young, 
9 (90%) with dependent immatures (POBSP, 1967a).  



Table 46. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1969 12  ~ e p t .  4 3 adul ts ,  1 young (BsFW, 1969d). 

Table 47. Observations of Red-tailed Tropicbirds a t  Sea l  I s land 

Population 
Date of Survey E s t h a t e  Breeding Sta tus ,  Remarks, and References 

1923 8 Apr. 3 0 15 p a i r s  nest ing among high grass  clumps 
(wetmore, ms . ) . 

26 June 20 12 breeders, 8 non-breeders; 6 n e s t s  with 
eggs (clapp and Woodward, 1968: 11; POBSP, 
1963 ) . 

1964 14 Mar. 6 Flying over, courtship behavior; no nes ts  
(BSFW, 1964a; POBSP, 1964b). 

18 ~ u g .  17-18 15 a d u l t s ;  8 breeders; 4 nes t s :  1 leg,  1 
small downy young, 1 medium-sized young, and 
1 dependent immature (clapp and Woodward, 
1968: 11; POBSP, 1964a). 

22 Mar. 0 (BsFW, 1965; POBSP, 1965a). 

1966 21  Sept.  6 4 breeders (only 3 a d u l t s  seen),  2 nearly 
full-grown young (BSFW, 196611). 

1967 22 Mar. 0 (BSFW, 1967a; POBSP, 1967d). 

31 May 6 Breeders, 3 nes ts  with eggs (POBSP, 1967b). 

29 ~ u g .  2 Flying over; no nes t s  (POBSP, 1967a). 

1968 24 Mar. 0 (BSEW, 1968; POBSP, 1968). 

Table 48. Observations of Red-tailed Tropicbirds a t  Southeast I s land 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1923 26-28 Apr. 20 [Presumably nest ing.  ] (wetmore, ms . ) . 



Table 48. (cont inued)  

Populat ion 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1961 1 2  Mar. - Not mentioned i n  r epo r t  (HDFG, 1961).  

1963 26 Feb. - 15 Adul t s ;  up t o  11 i n  a i r  a t  once, some on 
8 Mar. ground; no eggs (c lapp  and Woodward, 1968: 

11; POBSP, 1964d). 

18-23, 70  65 adu l t s ,  58 breeders ;  29 n e s t s  counted: 
25 June 24 (83%) wi th  eggs; 3 ( 1 6 )  wi th  small  

downy young; and 2 (7%) with l a r g e r  young 
( c l app  and Woodward, 1968 : 11 ; POBSP, 1963 ) . 

1964 13-14 ~ a r .  6 4 breeders ;  2 n e s t s  with eggs, 1 of which 
was abandoned; 6 seen f l y i n g  a t  once 
( c l app  and Woodward, 1968: 11; BSFW, 1964a; 
POBSP, 1964b ) . 

16 -19 ~ u g .  18 15 a d u l t s ,  1 2  breeders ;  6 n e s t s  counted: 
3 (50%) with eggs, 1 (17%) wi th  a smal l  
downy young, 1 (17%) with dependent imma- 
t u r e ;  1 (17$) with young of unrecorded s i z e  
(c lapp  and Woodward, 1968: 11; POBSP, 1964a).  

16 ~ e p t .  15 6 breeders;  3 l a r g e  young ( c l app  and Woodward, 
1968: 11; BSFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

1965 15-19 Mar. 15-20 8 breeders;  4 n e s t s  with eggs ( ~ l a p p  and 
Woodward, 1968 : 11; POBSP, 1965b ) . 

21-22 Mar. 2 Breeders with an egg (BsFW, 1965; POBSP, 
1965a).  

1966 1 Apr. 1 2  AS many a s  1 2  f l y i n g  a t  one time (BSFW, 1966a).  

20-26 ~ e p t .  2 ~ d u l t s ;  no n e s t s  (BSFW, 1966b). 

25-27 Sept .  s e v e r a l  F ly ing  over;  no n e s t s  (POBSP, 1966).  

1967 21-23 Mar. 15 Adul t s ;  4 breeders ;  2 nes t s  with eggs (BsFW, 
1967a ; POBSP, 1967d) .* 

28, 30 May- 59 56 breeders ;  28 n e s t s  counted: 25 (89%) with 
1 June eggs, 3 (10%) with smal l  downy young; 1 nes t  

a l s o  empty (POBSP, 1967b). 

28-30 ~ u g .  39 20 breeders ;  10 n e s t s  counted: 1 (10%) with 
egg; 3 (30%) with l a r g e  downy young; 6 (6%) 
with dependent immatures (POBSP, 1967a).  



Table 48. (cont inued)  

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, and References 

1968 22-24 Mar. 20-25 Adults ;  4 breeders :  2 n e s t s  wi th  eggs; a t  
].east 11 b i r d s  on ground and 9 i n  a i r  a t  
one time (BsFW, 1968; POBSP, 1968).  

1969 10-12 Feb. 7 Adults ;  1 on ground (BSFW, 1969a).  

31 Mar.- 22 11 n e s t s  counted (BSFW, 1969b). 
2 Apr. 

26-31 May 4 0 36 breeding a d u l t s ;  18 n e s t s  counted: 16 
(89%) wi th  eggs and 2 (11%) with half-grown 
young; 2 empty n e s t s  (BsFW, 1 9 4 9 ~ ) .  

10-19 Sept .  6 4 breeders ,  2 young (BsFW, 1969d). 

*Erroneously l i s t e d  by Clapp and Woodward (1968: 1 1 )  under North I s l and .  

BLUE-FACED BOOBY - Sula d a c t y l a t r a  

S t a t u s  

Common breeding spec i e s ;  p resent  year-round wi th  poss ib l e  populat ion 
decrease i n  l a t e  f a l l  and e a r l y  win ter ;  occurs  and n e s t s  on a l l  i s l a n d s  
except Sand and P lane t r ee  where it r o o s t s  only. Maximum POBSP and BSFW 
populat ion e s t ima te  585 i n  June 1963, 

Observations 

Blue-faced Boobies, with nes t s ,  were f i r s t  recorded i n  March 1913 
( ~ a i l e y ,  1956: 32; W i l l e t t ,  ms. ). Richardson (1957: 20) a l s o  notes  t h a t  
it breeds here,  b u t  g ives  no da t a .  They have been recorded by a l l  observers ,  
including POBSP and BSFW personnel,  s ince  ( ~ a b l e s  50  t o  56 ) .  

Annual Cycle 

The l o c a l  annual breeding cycle  i s  presented i n  Figure 58. Some remain 
on the  a t o l l  year-round; numbers increase  i n  w in te r  and decrease i n  l a t e  sum- 
mer and f a l l .  This f l u c t u a t i o n  coincides with the  breeding cycle .  On the  
b a s i s  of r ecen t  da t a ,  eggs a r e  l a i d  a s  e a r l y  a s  February; most eggs a r e  l a i d  
by the end of March. Although hatching occurs  a s  e a r l y  a s  1 Apr i l ,  most 
occurs i n  May and very few eggs remain i n t o  l a t e  June o r  J u l y .  Fledging 
takes  place i n  l a t e  summer and f a l l .  The t o t a l  number of a c t i v e  n e s t s  i n  
March has ranged from 66 t o  1 0 9 .  



Table 49. Red-tai led Tropicbi rds  banded a t  P e a r l  and Hermes Reef by the  POBSP 

Age- 
I s l and  Class  

Southeast  Adult  
Nes t l i ng  
To ta l :  

Grass 

S e a l  

North 

T o t a l  

Adult  

Adult  
Nes t l ing  
T o t a l  : 

Adult  
Nes t l i ng  
T o t a l  : 

Adult 
Nes t l i ng  
To ta l :  

T o t a l s  

t-' 
Ul 
W 



Ecologica l  D i s t r i b u t i o n  

Blue-faced Boobies n e s t  a t  Bird,  Grass, K i t t e ry ,  L i t t l e  North, North, 
Seal ,  and Southeast  I s l ands ;  i n  add i t i on ,  they  r o o s t  on P lane t r ee  and Sand. 

Grass I s l and :  Munter (ms. ) f i r s t  recorded Blue-faced Boobies i n  
February 1916, G a l t s n f f ' s  1930 photographs ( i n  -- litt. ) show nes t ing  Blue- 
faced Boobies a t  e i t h e r  Grass o r  Sea l .  I n  each yea r  s ince  1963 ( ~ a b l e  50 )  
except 1966 and 1969, POBSP and BSFW personnel  found them nes t ing  i n  smal l  
numbers. The most b i r d s  seen were i n  March 1965; the  most n e s t s  were found 
i n  March 1963. This spec ies  n e s t s  on t h e  upper sand beaches and eggs a r e  
l a i d  i n  a s l i g h t  depression i n  the  bare sand. 

K i t t e r y  I s l and :  POBSP personnel  recorded the  f i r s t  Blue-faced Boobies, 
with 24 n e s t s ,  i n  March 1963. Since,  they  have been recorded each y e a r  u n t i l  
1969  a able 51).  The March populat ion has f l u c t u a t e d  from 22 t o  80; 
March n e s t s  have va r i ed  from 11 t o  32. 

Nests a r e  pr imar i ly  near  t h e  per imeters  and e s p e c i a l l y  a long  t h e  north-  
west edge. A few, however, n e s t  a s  much a s  150 yards in land  from the  water- 
l i n e  of  t h i s  l a r g e  sand i s l a n d .  

L i t t l e  North I s land:  Rice (ms. a )  f i r s t  recorded Blue-faced Boobies 
on 14 October 1957 while f l y i n g  over  the  a t o l l .  POBSP and BSFW personnel  
have subsequent ly found them nes t ing  each year  s ince  March 1963, except  i n  
1968 when t h e  i s l a n d  was not  v i s i t e d   a able 52) .  A high n e s t  count of  29 
was reached i n  June 1963. I n  August 1967 a l a r g e  noc turna l  r o o s t i n g  c lub  
of 150 formed a t  dusk. 

Nests a r e  placed on the  r a i s e d ,  c e n t r a l  po r t ion .  

North I s l and :  Nesting Blue-faced Boobies f i r s t  were recorded i n  March 
1913 ( ~ a i l e y ,  1956: 32; W i l l e t t ,  ms.). Rice (ms. a )  next  noted them i n  
October 1957. None was observed aga in  u n t i l  March 1963 when POBSP personnel  
found them nes t ing .  POBSP and BSFW personnel  have s ince  found them nes t ing  
each yea r  except 1966  a able 5 3 ) ;  no v i s i t s  were made i n  1968. The h ighes t  
n e s t  count was 29 i n  June 1963; the  h ighes t  populat ion es t imate ,  204, was 
a l s o  made a t  t h a t  t ime. 

This  spec i e s  n e s t s  on t h e  upper beach c r e s t  on a l l  s i d e s  of t h e  i s l a n d .  
Nocturnal roos t ing  b i r d s  a r e  u sua l ly  p re sen t  i n  a c lub on t h e  south t i p .  

S e a l  I s l and :  Munter (ms.) observed s e v e r a l  non-nesting Blue-faced 
Boobies i n  February 1916. G a l t s o f f ' s  photographs ( i n  -- litt. ) show n e s t s  i n  
summer 1930. POBSP personnel  recorded it nes t ing  each year  s ince  1963 
except  1969  a able 54 ) .  March n e s t  counts average 25 and range from 14 t o  
33. The h ighes t  March populat ion es t imate  of 100-125 i n  1965 equals  t h a t  
of May 1967 when 53 n e s t s  were counted. 

Blue-faced Boobies n e s t  on t h e  upper beach c r e s t  of t he  vegeta ted  por-  
t i o n ,  bu t  p r e f e r  t h e  rock ledge and open, c o r a l  rubble of t h e  e a s t  po r t ion .  



Southeast  I s land:  Blue-faced Boobies with eggs were f i r s t  noted i n  
February 1916 by Munter (ms .). They have been recorded on a l l  v i s i t s  s ince  
 a able 55). March nes t  counts made by POBSP and BSFW personnel  average 26 
and range from 6 t o  40. March populat ion es t imates  average 6 1  and range 
from 20 t o  100; a peak populat ion of 105 occurred i n  June 1963. 

This spec ies  r e s t r i c t s  nes t ing  t o  t he  c o r a l  sand a rea  j u s t  above the  
sho re l ine .  The major i ty  of the  populat ion n e s t s  on the  west shore of t he  
e a s t  s ec t ion ,  on the  seaward rock ledge of t h e  western sec t ion ,  and on the 
south and southwest beaches of both sec t ions .  

Other I s l ands :  A small  populat ion n e s t s  a t  Bird I s l a n d .  Rice (ms. a )  
noted the  spec ies  t h e r e  i n  October 1957; POBSP and BSFW personnel  found them 
nes t ing  in  1964, 1965, and 1967. The maximum populat ion es t imate  a t  Bird i s  
10  b i r d s   a able 56) .  

POBSP and BSFW personnel  a l s o  noted small  numbers of roos t ing  Blue- 
faced Boobies a t  Sand and P lane t r ee  I s l ands  pl able 56 ) .  

Banding and Movements 

POBSP personnel  have banded 587 and BSFW personnel  6 Blue-faced Boobies 
on 8 i s l ands   a able 57 ) ;  of these ,  249 have been recaptured on t h e  a t o l l  
 a able 16 ) .  In  addi t ion ,  3 Blue-faced Boobies--2 banded a t  Kure and 1 a t  
French F r i g a t e  Shoals--were captured a t  P e a r l  and Hermes. Furthermore, 1 2  
banded on the a t o l l  moved t o  o t h e r  a t o l l s :  5 t o  Kure, 3 t o  Laysan, 2 t o  
L i s i ansk i ,  and 1 each t o  French F r i g a t e  Shoals and Johnston; t hese  da t a  a r e  
presented  in  Appendix Tables 7a and 7b. 

Specimens 

Non-POBSP: USNM 300951, 0 ,  c o l l e c t e d  A p r i l  1923 by Wetmore; USNM 
300952-53, d, 0,  co l l ec t ed  28 and 26 A p r i l  1923 by Wetmore. These a r e  f i r s t  
specimen records .  

Table 50. Observations of Blue-faced Boobies a t  Grass I s l and  

Population 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1916 4 Feb. few Nesting had not  begun ( ~ u n t e r ,  ms. ).  

1923 27 Apr. - Not mentioned i n  notes  (Wetmore, ms. ). 

1957 14 Oct. 1 Observed from a e r i a l  survey  ice, ms. a ) .  

1963 5 Mar. 1 2  Breeding a d u l t s ;  6 n e s t s  (POBSP, 1964d).  

26-27 Jur,e 15 10 breeders ;  5 n e s t s :  1 with a smal l  downy 
young, 4 wich medium-sized o r  l a r g e r  young 
(POBSP, 1963 ) . 



Table 50. (cont inued)  

Population 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, and References 

1964 14  Mar. 4 2 breeders;  1 n e s t  with eggs (BSFW, 1964a; 
POBSP, 1964 b ) . 

1965 19 Mar. 15 -20 Adults ;  4 breeders :  2 n e s t s  with eggs 
( POBSP, 1965 b ) . 

22 Mar. 4 Adults  on 2 n e s t s  wi th  eggs (BSFW, 1965; 
POBSP, 1965a ) . 

1966 21 Sept .  - None mentioned i n  notes  (BSFW, 1966b). 

1.967 22 Mar. 1 Adult ;  no n e s t s  (BSFW, 1967a; POBSP, 1967d). 

3 1  May 6 4 breeding a d u l t s ;  2 n e s t s :  1 with a small  
downy young, 1 with a medium-sized downy 
young (POBSP, 1967b ) . 

29 ~ u g ,  3 No a d u l t s  observed bu t  1 dependent immature 
seen (POBSP, 1967a).  

1968 24 Mar. 4 2 breeders:  one n e s t  with egg; 2 o the r  
a d u l t s  f l y i n g  over (BSFW, 1968; POBSP, 1968).  

1969 11 ~ e p t .  0 (BSFW, 1969d) . 

Table 51. Observations of Blue-faced Boobies a t  K i t t e r y  I s l and  

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, and References 

1963 5 Mar, 4 82 - Ca. 24 n e s t s  with eggs (POBSP, 1964d), 

26 June 84 60 a d u l t s ;  50  breeders :  25 n e s t s  counted: 
1 (4%) with eggs, 24 (96%) wi th  young 
( POBSP, 1963 ) . 

1964 14 Mar. 70-80 Adults,  64 breeders :  3 2  n e s t s  with eggs 
(BSFW, 1964a ; POBSP, 1964b) . 

18 ~ u g .  5 2 a d u l t s  and 3 immatures seen from S e a l  I. 
(POBSP, 1964a). 

1965 18 Mar. 25 -35 22 breeders ;  11 n e s t s  wi th  eggs (POBSP, 1965b).  



Table 51. (cont inued)  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1965 22 Mar. 40  34 breeders ;  17 n e s t s  with eggs (BSFW, 
1965 ; POBSP, 1965a).  

1966 21  Sept .  11 9 a d u l t s  and 2 f l y i n g  immatures (BSFW, 
1966b ) . 

1967 22 Mar. 22 Adult  b reeders ;  11 n e s t s  (BSFW, 1967a; 
POBSP, 1967d ) . 

31 May 7 1 50 a d u l t  b reeders ;  25 n e s t s :  4  (16%) with 
eggs, 4 (16%) wi th  smal l  downy young, 17 
(68%) wi th  medium-sized o r  l a r g e  downy 
young (POBSP, 1967b). 

29 ~ u g .  3 0 14 a d u l t s ,  10  m a t u r e s  counted, some of 
which were s t i l l  being f e d  by t h e i r  p a r e n t s  
(POBSP, 1967a).  

1968 24 Mar. 40  32 breeders ;  16 n e s t s  with eggs counted 
(BSFW, 1968; POBSP, 1968). 

Table 52. Observations of Blue-faced Boobies a t  L i t t l e  North I s l and  

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, and References 

1957 14 Oct. 17 Observed from a e r i a l  survey  ice, ms. a ) .  

1963 6 Mar. ? Nesting (POBSP, 1964d).  

23, 25 June 73 58 breeders ;  29 n e s t s  counted: 1 (4%) 
with eggs, 5 (17%) with small  young, 23 
(79%) with medium- o r  l a rge - s i zed  downy 
young ( POBSP, 1963 ) . 

1964 l 9  ~ u g .  11 10  a d u l t s ;  2  breeders ,  1 downy young (POBSP, 
1964a). 

17 Sept .  7  5 51 a d u l t s  counted; 2  irnmatures, 1 l a r g e  de- 
pendent young (BSFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

1965 18 Mar. 20-30 18-20 breeders ;  9-10 n e s t s  with eggs (POBSP, 
1965b ) 

1966 22 ~ e p t  . 1-9 16 a d u l t s ,  3 f l y i n g  immatures (BSFW, 1966b). 



Table 52. (cont inued)  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1967 29 ~ u g .  200 20 breeders ,  10  n e s t s  counted: 2 (2%)  
wi th  eggs; 1 (10%) with a smal l  downy 
young, 5 ( 5 6 )  with medium-sized o r  l a r g e  
downy young, 2 (205) with l a r g e  dependent 
young; 150 i n  a noc turna l  r o o s t i n g  c lub  
(POBSP, 1967a) . 

1969 31 Mar. 25 Breeders,  most n e s t s  contained eggs (BSFW, 
1969b) 

1 2  Sept .  10  Adults  (BSFW, 1969d). 

Table 53. Observations of Blue-faced Boobies a t  North I s l and  

Population 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1913 15 Mar. 100 Breeders;  most n e s t s  with eggs, 2-3 with 
newly hatched young ( ~ a i l e y ,  1956: 32; 
W i l l e t t ,  ms.),  

1957 14 Oct . 1 2  Observed from a e r i a l  survey  ice, ms. a ) .  

1963 6 Mar. ? Nests with eggs (POBSP, 1964d). 

23-25 June 2& 175 a d u l t s ;  58 breeders;  29 nes t s :  6 (21%) 
with smal l  downy young, 23 (79%) with medium- 
s i zed  o r  l a r g e r  young (POBSP, 1963).  

1964 19-20 ~ u g .  75+ Adults ,  some dependent immatures; noc turna l  
roos t ing  c lubs  (POBSP, 1964a).  

17 Sept .  30  20 a d u l t s  and 1 f l y i n g  immature counted 
(BSFW, 1964b ; POBSP, 1 9 6 4 ~  ) . 

1965 1 7 - 1 8 ~ a r .  100-150 Adul t s ;  32-34 breeders:  16 o r  17 nes t s ,  a11  
with eggs (POBSP, 1965b). 

1966 22 Sept .  6 ~ d u l t s ;  no young (BSFW, 196611). 

1967 16-17 ~ a r .  36+ 34 breeders :  16 n e s t s  with eggs, 1 wi th  a 

8 
smal l  young; 20 noc turna l  r o o s t i n g  a d u l t s  
(BSFW, 1967d). 

29-30 Aug. 602 40 a d u l t s ;  20 immatures, many of them s t i l l  
dependent (POBSP, 1967a).  



Table 53. (cont inued)  

Populat ion 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1969 31 Mar. 14 6 n e s t s :  4 with eggs and 2 wi th  young 
(BSFW, 1969b ) . 

1 2  Sept .  4 ~ d u l t s  (BSFW, 1969d). 

Table 54, Observations of Blue-faced Boobies a t  S e a l  I s l and  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1916 4 Feb . s e v e r a l  No n e s t s  ( ~ u n t e r ,  ms.). 
seen 

1923 27 Apr. - Not mentioned i n  notes  (wetmore, ms .). 

1930 July-Aug. few Nest ing ( ~ a l t s o f f ,  photograph).  

1963 5 Mar. ? Nesting on the  beach; some wi th  eggs (POBSP, 
1964d). 

26 June 98 56 breeders ;  12 non-breeders;  28 n e s t s  
counted: 3 (11$) small  young, 25 ( 8 9 )  
medium-sized o r  l a r g e  downy young kPOBSP, 
1963 ) . 

1964 14 Mar. 70  Adults ;  66 breeders:  33 nes t s ,  a l l  wi th  
eggs (BSFW, 1964a; POBSP, 1964b). 

18 ~ u g .  18 9 a d u l t s  counted; 1 2  breeders :  6 dependent 
immatures counted (POBSP, 1964a).  

1965 1 8 - l 9 ~ a r .  100-125 Adults  only; 28 breeders:  14 n e s t s  counted, 
a l l  with eggs (POBSP, 1965b). 

22 Mar, 28 Breeders;  13 a d u l t s  observed; 14 n e s t s  
counted, a l l  with eggs (BSFW, 1965; POBSP, 
1965a).  

1966 21  Sept .  24 16 adu l t s ,  8 immatures capable of f l i g h t  
(BSFW, 1966b) . 

1967 22 Mar. 46 Breeders;  23 n e s t s  counted, a l l  with eggs 
(BSFW, 1967a; POBSP, 1967d). 

3 1  May 125 106 breeders;  53 n e s t s  counted: 34 (64%) wi th  
eggs; 4 (8%) with smal l  downy young; 15 (28%) 
with medium-sized o r  l a r g e  downy young (POBSP, 
1967 b) . 



Table 54. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1967 29 ~ u g  . 6 2 50 f ly ing  b i rds ;  24 breeders:  10 large  
downy young, 2 dependent immatures (POBSP, 
1967a). 

1969 24 Mar. 6 0 50 breeders: 25 nes t s  counted, a l l  with 
eggs (BSFW, 1968; POBSP, 1968). 

Table 55. Observations of Blue-faced Boobies a t  Southeast Island 

Population 
Date of Survey Estimate Breeding Sta tus ,  Remarks, and References 

1916 4 Feb. 

1923 26-28 Apr . 
Eggs ( ~ u n t e r ,  ms. ) .  

50 nest ing p a i r s ;  1 nes t  with an egg (wet- 
more, ms , ). 

1930 23 July-  
Aug . l a rge  

numbers 

1957 14 Oct . Observed from a e r i a l  survey  ice, ms. a ) .  

1961 12  Mar. With eggs o r  small young (HDFG, 1961). not 
abundant 

1963 26 Feb.- 
8 Mar. 

50 non-breeders; 50 breeders:  25 nes ts  with 
1 or  2 eggs (POBSP, 1964d). 

18-23, 
25 June 

72 breeders, 33 young; 36 nes ts  counted: 3 
(8%) with eggs; 1 ( 3 % )  with a recent ly  hatched 
young; 6 (17%) with small downy young; 26 
(72%) with l a r g e r  young (POBSP, 1963). 

1964 13-14 Mar. Adults; 35-40 nes t s  contained eggs (RSF[$, 1964a; 
POBSP, 1964b ) . 
40 adul ts ,  2 dependent irnmatures, 8 other  i m -  
matures (POBSP, 1964a). 

Adults, 1 f l y i n g  immature; no nes ts  (BSFFT, 
1964b ; POBSP, 1 9 6 4 ~  ) . 

1965 15-19 Mar. Adults; 34 breeders:  17 nes ts  counted, a l l  
with eggs (POBSP, 1965bj. 

21-22 Mar. 3 5 Adults; 24 breeders:  12 nes t s  counted, a l l  
with eggs (BSFW, 1965; POBSP, 1965a). 



Table 55. (cont inued)  

Populat ion 
Date of Survey Es t h a t e  Breeding S t a t u s ,  Remarks, and References 

1966 1 Apr. 3 6 18 n e s t s  counted, a l l  with eggs; 1 egg 
hatching (BsFW, 1966a).  

20-26 ~ e p t .  46 40 a d u l t s ;  1 2  breeders  with dependent young, 
each capable of f l i g h t  (BsFW, 1966b). 

25-27 Sept .  54 50 a d u l t s ;  8 breeding a d u l t s  with 4 depen- 
dent  immatures (POBSP, 1966 ) . 

1967 21-23 Mar. 5 0  Adul t s ;  32  breeders  with 16 nes t s ,  a l l  
with eggs (BsFW, 1967a; POBSP, 1567d). 

28, 30 May- 95 78  breeders ,  17 young; 39 n e s t s  counted; 
1 June sample of 22 n e s t s :  5 (23%) with eggs; 1 

(5%) with smal l  downy young, 15 (68%) with 
medium o r  l a r g e  downy young, 1 (5%) depen- 
dent  immature (POBSP, 1967b), 

28-30 Aug. 1-9 15 f l y i n g  b i r d s ;  8 breeders:  2  n e s t s  wi th  
l a r g e  downy young, 2  dependent immatures 
(POBSP, 1967a).  

1968 22-24 Mar. 50 44 breeders  with 22 n e s t s ;  48% of n e s t s  wi th  
f r e sh  o r  very  s l i g h t l y  incubated eggs, t he  
r e s t  more heav i ly  incubated; 2  pre  -nes t ing  
p a i r s  (BsFW, 1968; POBSP, 1968).  

1969 10-12 Feb. 3 0  Adults ;  6  breeders :  3 n e s t s  with eggs (BsFW, 
1969a ) * 

31 Mar.- 20 Adults ;  1 2  breeders :  6  nes t s ,  a l l  wi th  eggs; 
2 Apr. 4 o the r  pre- lay ing  p a i r s  (BsFW, 1969b). 

26-31 May 5'2 38 breeding a d u l t s ;  19 nes t s  counted: 5 
(26%) wi th  eggs and 14 (74%) with smal l  t~ 
l a r g e  downy young; no noc turna l  roos t ing  
c lubs  (BSFW, 1 9 6 9 ~  ) . 

10-19 Sept .  26 22 a d u l t s ,  4 young (RsFW, 1969d). 



Table 56. Observations of Blue-faced Boobies on o the r  i s l a n d s  a t  P e a r l  
and Hermes Reef 

Populat ion 
Date of Survey I s l and  Est imate Breeding S t a t u s ,  Remarks, and References 

1957 14 Oct. Bird 4 Observed from a e r i a l  survey  ice, ms. a ) .  

1963 5 Mar. Bird 6 Roosting (POBSP, 1964d). 

1964 14 Mar. Bird 6 Adults ;  3 n e s t s  (BSFW, 1967a; POBSP, 1964b). 

18 Aug. Bird 3 2 a d u l t s ,  1 dependent immature (POBSP, 
1964a) . 

18 Aug. Sand 9 Adults  roos t ing  (POBSP, 1964a).  

1965 22 Mar. Bird 6 Adults ;  3 n e s t s  wigh eggs (POBSP, 1965a). 

1966 2 1  Sept .  P lane t ree  1 Adult roos t ing  (BSFW, 1966b). 

1967 31 May Bird 10 8 a d u l t s ;  4 n e s t s  counted: 2 with eggs, 
1 with a smal l  downy young, 1 with a 
medium-sized downy young (POBSP, 1967b ) . 

29 Aug. Bird 

29 Aug. Sand 

RED -FOOTED BOOBY 

4 a d u l t s ,  4 subadults ,  1 dependent imma- 
t u r e  roos t ing  (POBSP, 1967a) ,  

~ d u l t s  roos t ing  (POBSP, 1967a).  

Sula  su l a  -- 
S t a t u s  

Common breeding spec i e s ;  p r e s e n t  year-round with poss ib l e  populat ion 
decrease i n  win ter ;  occurs  and n e s t s  on the  f o u r  vege ta ted  i s l a n d s :  Grass, 
North, Sea l ,  and Southeast .  Maximum recen t  populat ion e s t ima te  200 i n  
February and March 1963. 

Observations 

Wetmore (ms, ) noted Red-footed Boobies i n  A p r i l  1923. Ga l t so f f  (1933 : 
19) recorded t h e i r  presence i n  t he  summer of 1930. No d a t a  e x i s t  f o r  t he  
1940 ' s .  Rice (ms. a )  noted t h e  spec ies  from a e r i a l  surveys i n  t h e  f a l l  of 
1957. Woodside and Kramer (HDFG, 1961) found it  nes t ing  i n  sp r ing  1961. 

POBSP and BSFW personnel  have recorded Red-footed Boobies each year  
on every  v i s i t  s i nce  February 1963. These observa t ions  a r e  presented  i n  
Tables 58 t o  61. 



Table 57. Blue-faced Boobies banded a t  Pear l  and Hermes Reef 

Bander: POBSP POBSP POBSP POBSP POBSP BSFW POBSP BSFW 
Period of Survey 

Feb . - 
Age- Mar. June 1963 Aug. Mar, Sept. Mar. Aug. 1967 Mar. 

Island 

Southeast Adult 

Grass 

Seal  

Ki t tery  

North 

L i t t l e  
North 

Sand 
P 

Bird a\ 
W 

Total  Adult 12 68 10 4 i 2  
Subad 0 2 
Imrn 0 3 0 4 2 
Nest1 - 0 2 
Total:  126 3 14 3 7 68 28 10 5 93 



Annual Cycle 

The l o c a l  annual  breeding cycle  i s  presented i n  Figure 58. Some 
remain on the  a t o l l  year-round; numbers decrease i n  win ter  and increase  
in  spr ing,  c o i n c i d e n t a l  with breeding. Nests with eggs most l i k e l y  have 
been p re sen t  i n  January; they  have been recorded i n  l a t e  February (1963). 
Egg l ay ing  i s  heavy from March t o  June. Hatching i s  known from l a t e  Febru- 
a r y  and March t o  June and J u l y .  F ledgl ings  remain i n t o  the  f a l l  months. 
The numbers of March n e s t s  have decreased i n  r ecen t  yea r s  from a high of  54 
in  1963 t o  7 i n  1969; l ikewise,  May and June n e s t s  have decreased from 
45 i n  1963 t o  22 i n  1969. Human d is turbance  may have been a  f a c t o r  i n  
t h i s  decrease .  

Ecologica l  D i s t r i b u t i o n  

Red-footed Boobies a r e  known from the  f o u r  permanently vege ta ted  
i s l ands .  Nesting occurs  p re sen t ly  a t  Grass, North, and Southeast  I s l a n d s .  

Grass I s l and :  POBSP personnel  recorded t h e  f i r s t  Red-footed Boobies 
i n  March 1963. In  1964 and 1965 up t o  f o u r  n e s t s  were recorded but  none 
has been noted s ince   a able 58) .  

Nests a r e  b u i l t  on the  brushy p l an t ,  Solanum. I n  1965 n e s t s  were placed 
in  the  middle of t h e  Great F r i g a t e b i r d  colony. 

North I s l a n d :  Rice (ms. a )  f i r s t  recorded Red-footed Boobies from the  
a i r  i n  1957. Small numbers were observed nes t ing  i n  March 1963 by POBSP 
personnel .  Since then BSEW and POBSP personnel  have observed t h e  spec i e s  
on a t  l e a s t  7  of 8 v i s i t s  (Table 59 ) .  The h ighes t  populat ion was 30  i n  
March 1965; t h e  l a r g e s t  number of n e s t s  was 6 i n  June 1963. This spec ies  
nes t s  i n  t h e  scan t  Solanum and Scaevola.  

S e a l  I s l and :  POBSP personnel  found one Red-foot i n  June 1963. This  
spec ies  has been observed on only th ree  of t e n  subsequent v i s i t s   a able 60) .  

Southeas t  I s l and :  Red-footed Boobies were f i r s t  recorded by Ga l t so f f  i n  
1930. His photographs ( i n  l i t t .)  a l s o  show it nes t ing .  Rice (ms. a )  ob- -- 
served the  spec ies  i n  October 1957, and Woodside and Kramer (HDFG, 1961) 
observed eggs o r  smal l  young i n  March 1961. POBSP and BSFW personnel  have 
recorded t h i s  spec i e s  on a l l  17 survey t r i p s  s ince  e a r l y  1963 (Table 61 ) .  

Both populat ion numbers and n e s t s  have i r r e g u l a r l y  dec l ined  from a 
high i n  March 1963 t o  a  low i n  March 1969. May and June populat ions and 
nes t s  have a l s o  s i m i l a r l y  decreased. Human d is turbance  of b i r d s  incubat ing  
eggs may have caused t h i s  dec l ine .  When an incubat ing Red-foot i s  f lushed ,  
Great F r i g a t e b i r d s  swoop down and break t h e  unattended eggs. 

Nests a r e  placed on t h e  low-growing, s tun ted  Scaevola along the  leeward 
beach, and on the  matted Solanum, Tribulus,  and Sicyos i n  the  i n t e r i o r .  
Nests a r e  composed of twigs and stems of Boerhavia, Tribulus,  Solanum and 
Sicyos.  The weight of t he  n e s t  m a t e r i a l  and incubat ing  a d u l t  on t h e  low 



p l a n t s  causes many n e s t s  t o  s ink  t o  bu t  a  few inches o f f  t h e  ground. 
Nesting of t h i s  spec ies  a t  Southeast ,  a s  we l l  a s  on the  o t h e r  t h r e e  vege- 
t a t e d  i s l ands ,  i s  d e f i n i t e l y  r e s t r i c t e d  because of t he  l a c k  of e l eva t ed  
nes t ing  s i t e s .  

Banding and Movements 

Two hundred Red-footed Boobies were banded by POBSP and BSFW personnel  
on th ree  i s l ands   a able 62) .  Of these ,  118 have been recaptured on t h e  a t o l l  
 a able 16) .  I n  add i t i on ,  1 0  banded on o t h e r  a t o l l s  have been captured a t  
P e a r l  and Hermes, 4  from Kure, 2  each from French F r iga t e  Shoals  and Johnston, 
and 1 each from Laysan and Midway. Furthermore, 20 o r i g i n a t i n g  from P e a r l  and 
Hermes have been captured on o t h e r  a t o l l s ;  8 were from Johnston, 5 from Kure, 
4  from L i s i ansk i ,  2  from French F r i g a t e  Shoals ,  and 1 from Midway. These da t a  
a r e  presented i n  Appendix Tables 8a  and 8b. 

Table 58. Observations of Red-footed Boobies a t  Grass I s l and  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1916 4  Feb. - Not mentioned i n  r epo r t  ( ~ u n t e r ,  ms. ) . 
1923 27 Apr. - Not mentioned i n  notes  (wetmore, ms.).  

1963 5 Mar. 1 Adult ;  no nes t ing  (POBSP, 1964d). 

26-27 June 3 Roosting a d u l t s ;  no n e s t s  (POBSP, 1963).  

1964 14 Mar. 6  Breeders;  3 n e s t s  with eggs (BSFW, 1964a; 
POBSP, 1964b),  

18 ~ u g  . 3 1 dependent immature (POBSP, 1964a).  

1965 19 Mar. 10-15 Adul t s ;  8 breeders :  4  n e s t s  with eggs (POBSP, 
1965b ) . 

22 Mar. 4  Breeders;  2 n e s t s  with an egg (BsFW, 1965; 
POBSP, 1965a ) . 

1967 22 Mar. 0  (BsFW, 1967a; POBSP, 1967d).  

31. May 0  (POBSP, 1967b) . 

1968 24 Mar. Adult  f l y i n g  over;  no n e s t s  (BsFW, 1968; POBSP, 
1968 ) . 



Table 59. Observations of Red-footed Boobies a t  North I s l and  

Population 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1913 15 Mar. - Not mentioned by Bai ley  (1956) o r  W i l l e t t  
(rns,). 

1957 14 Oct. 15 I n  sparse  shrubbery, a e r i a l  survey da t a  
  ice, ms. a ) .  

1963 6 Mar. few With eggs (POBSP, 1964d). 

23 -25 June 16 1 2  breeders;  6 n e s t s :  2 (33%) with eggs, 
2 (33%) with small  downy young, 2 (33$) with 
l a r g e  downy young (POBSP, 1963).  

1964 19-20 ~ u g  . 9 6 breeders;  3 nes t s ,  a l l  wi th  l a r g e  downy 
young (POBSP, 1964a ) . 

17 Sept .  20 4 a d u l t s  and 3 l a r g e  dependent young (BsFW, 
1964b ; POBSP, 1 9 6 4 ~  ) . 

1965 17-18 Mar. 30 Adults ;  2 n e s t s  with eggs (POBSP, 1965b). 

1966 22 Sept .  o (BSFW, 1966b) . 
1967 16-17 Mar. 4 3 d iu rna l ,  4 nocturna l ;  1 empty, a c t i v e  n e s t  

and 1 nes t  with egg (BSFW, 1967d). 

29-30 Aug. 6 No d i u r n a l  a d u l t s ;  2 d i u r n a l  immatures; 1 noc- 
t u r n a l  subadult ;  1 n e s t  with l a r g e  downy young 
(POBSE, 1967a). 

1969 1 2  ~ e p t .  10  (BSFW, 1969d). 

Table 60. Observations of Red-footed Boobies a t  S e a l  I s l and  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1916 4 Feb. - Not mentioned i n  r e p o r t  ( ~ u n t e r ,  ms . ) . 
1923 27 Apr. - None mentioned i n  no tes  (wetmore, ms.). 

1963 5 Mar. 0 (POBSP, 1964d). 

26 June 1 ~mrnature; no n e s t s  (POBSP, 1963 ) . 
1964 14 Mar, 0 (BSFW, 1964a; POBSP, 1964b). 



Table 60. (cont inued)  

Popula t ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1965 18-19 Mar. 0 (POBSP, 1965b). 

22 Mar. 0 (BsFW, 1965 ; POBSP, 1965a) . 
1966 21. Sept .  1 ~ d d t  seen; no n e s t s  (BSFW, 1966b). 

1967 22 Mar. 0 (BSFW, 1967a; POBSP, 1967d). 

29 Aug* 1 Roosting immature, capable of f l i g h t  (POBSP, 
1967a ) . 

1968 24 Mar. 0 (BSFW, 1968; POBSP, 1968).  

1969 11 ~ e p t .  19 (BSFW, 1969d). 

Table 61. Observations of Red-footed Boobies a t  Southeast  I s l and  

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, and References 

1916 4 Feb. - Not mentioned ( ~ u n t e r ,  ms.). 

1923 26-28 Apr . ? Presence noted (wetmore, ms. ) . 
1930 23 Ju ly -  l a r g e  (Gal t sof f ,  1933: 1 9 ) ;  1 0  breeders ,  2 almost- 

Aug . numbers f ledged m a t u r e s ,  3 l a r g e  downy young; n e s t  
i n  Scaevola (Ga l t so f f  photograph).  

1957 14 Oct . 6 In  sparse  shrubbery, a e r i a l  survey da t a  
 ice, ms. a ) .  

1961 1 2  Mar. no t  ~ g g s  o r  small  young (HDFG, 1961). 
abundant 

1963 26 Feb. - 200 96 breeders;  48 n e s t s :  4 (8%) empty bu t  
8 Mar. a c t i v e ,  43 (9%) wi th  eggs, 1 ($) with a 

r ecen t ly  hatched young; 9 n e s t s  (1%) de- 
s e r t e d  during s t a y  of survey p a r t y  (POBSP, 
s964d). 

18 -23, 1064- 78 breeders ;  many non-breeders;  39 n e s t s :  
25 June 11 (28%) wi th  eggs, 4 (10%) with r e c e n t l y  

hatched young, 13 (33%) with small  downy 
young, 11 (28%) with l a r g e r  young (POBSP, 
1963 ) . 



Table 61. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1964 3 a .  30-40 Adults; 26-30 breeders; 13-15 nes t s  : some 
with eggs (BsFW, 1964a; POBSP, 1964b). 

16-19 ~ u g .  c7 20 adu l t s  (12 breeders) ,  1 subadult ;  6 nes t s :  
3  with l a rge  downy young, 3 with dependent 
immatures (POBSP, 1964a). 

16 Sept.  30 6 breeders with 3 dependent immatures, 5 
f l y i n g  immatures (BSFW, 1964b ; POBSP, 1 9 6 4 ~ )  . 

1965 15-19 Mar. 15-20 2 n e s t s ;  the  s ing le  chick subsequently died 
(POBSP, 1965b). 

21-22 Mar. 10 4  breeders, 2 nes t s  with eggs, no young (BSFW, 
1965; FOBSP, 1965a). 

1966 20-26 Sept.  110-120 70 d iurnal ,  t o  120 nocturnal;  about 10 f l y i n g  
immatures; no nes t s  (BSFW, 1966b). 

25-27 Sept .  67 4 breeders, 1 la rge  downy young and 1 de- 
pendent immature (POBSP, 1966 ) . 

1967 21-23 Mar. 85 54 breeders;  27 nes ts :  8 ( 3 6 )  empty but  
ac t ive ,  9 (33%) with eggs, 4 (15%) with 
r ecen t ly  hatched young, 5 (19%) with small  
downy young; about 10 f l y i n g  immatures (BsFW, 
1967a ; POBSP, 1957d), 

28, 30 May- 60-70 46 breeders;  23 nes t s :  14 (61%) with eggs, 
1 June 2 (9%) with small downy young, 2  (9%) with 

medium-sized young, 4 (17%) with l a rge  downy 
young, 1 (4%) dependent immature (POBSP, 1967b)- 

28-30 Aug . 85 20 breeders; 10 nes t s :  1 (10%) with a  l a r g e  
downy young, 9 (90$) with l a rge  dependent 
young; many nocturnal  roost ing a d u l t s  and sub- 
a d u l t s  (POBSP, 1967a). 

1968 22-24 Mar. 5 0 38 breeders;  sample count of 17 nes t s :  6  (35%) 
empty but ac t ive ,  10 (59%) with eggs, and 1 
(6%) with a  medium-sized downy young; eggs: 
5 f r e s h  or  s l i g h t l y  incubated, 2  moderately 
incubated, and 3 heavily incubated (BSFW, 
1968; POBSP, 1968), 

< 

1969 10-12 Feb. 20 2  nes t s  (BSFW, 1969a). 



Table 61. (cont inued)  

Populat ion 
Date of  Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1969 31 Mar.- 70  14 breeders ;  7  n e s t s :  5 (71%) empty but  
2  Apr. a c t i v e ,  2  (2%) with eggs; 55 b i r d s  roos t -  

ing  a t  n ight  (BsFW, 1969b). 

26-31 m y  73 60 noc tu rna l  a d u l t s ;  44 breeding;  22 n e s t s :  
1 (5%) empty but  ac t ive ,  8 (36%) wi th  eggs, 
and 13 (59%) with smal l  downy young (BSFW, 
1 9 6 9 ~  ) 

10-19 Sept .  63 6 a d u l t s  and 21  young counted (BsFW, 1969d). 

BROWN BOOBY - Sula l eucogas t e r  

S t a t u s  

Common breeding spec i e s ;  p re sen t  year-round; occurs  on most i s l a n d s  
bu t  n e s t s  only a t  Southeast .  Maximum BSFW and POBSP popula t ion  es t imate  
200 i n  June 1963. 

Observations 

Brown Boobies were f i r s t  repor ted  i n  March 1913 ( ~ a i l e y ,  1956: 32 ) .  
Wetmore (ms.) found them nes t ing  i n  A p r i l  1923. Rice (ms. a )  observed t h i s  
spec i e s  on 14 October 1957. POBSP and BSFW personnel  have recorded the  
spec i e s  on a t  l e a s t  17 of 18 v i s i t s  t o  t h e  a t o l l .  A l l  observa t ions  a r e  
presented  i n  Tables 63 and 64. 

Annual Cycle 

The l o c a l  annual breeding cyc le  i s  presented i n  Figure 58. Eggs may 
be l a i d  a s  e a r l y  a s  January;  most a r e  l a i d  i n  February and March; eggs may 
be p r e s e n t  i n t o  August and September. Young begin ha tch ing  i n  l a t e  February 
and March and continue i n t o  August and September. Fledging begins i n  l a t e  
June and J u l y  and cont inues i n t o  win te r .  

The populat ion f l u c t u a t e s  from yea r  t o  year .  March popula t ion  e s t ima te s  
average 79  and range from 3C+ t o  100f. I n  1964 and 1967 t h e  popula t ion  in -  
creased l a t e r  i n  t he  year ;  n e s t  d a t a  i n  t hese  yea r s  show a l a t e r  breeding 
season. 

Ecologica l  D i s t r i b u t i o n  

Brown Boobies a r e  recorded from Grass, K i t t e ry ,  North, Sea l ,  and South- 
e a s t  I s l a n d s ;  nes t ing  i s  known only a t  Southeast .  



Table 62. Red-footed Boobies banded a t  Pea r l  and Hemes Reef 

Age - 
Is land Class 

Southeast Adult 
Subad 
Imrn 
Nest l  - 
Tota l  : 

North Adult 
Subad 
Imm 
Nest l  - 
Total :  

Grass 

To ta l  Adult 
Subad 
Imm 
Nest l  
To ta l  : 

POBSP POBSP POBSP POBSP POBSP BSFW POBSP POBSP 
Period of Survey 

Feb.- 
Mar. June 1963 Aug . Mar. Sept.  Mar. Aug. 1967 Mar. 
1963 1963 To ta l  1964 1965 1966 1967 1967 Tota l  1968 Tota ls  

11 



Southeast  I s l and :  Wetmore (ms.) recorded breeding Brown Boobies i n  
A p r i l  1923. Ga l t so f f l  ( i n  -- litt. ) photographed them i n  summer 1930; HDFG 
personnel  noted them i n  March 1961. POBSP and BSFW personnel  have recorded 
t h i s  spec ies  breeding each year  s ince  1963  a able 63 ) .  March n e s t  counts  
from 1963 through 1969 (no count i n  1966) average 25 and range from 1 0  t o  36. 

Most n e s t s  a r e  placed inland on grassy,  Sesuvium, o r  Chenopodiun a r e a s ;  
a few a r e  placed on bare a r eas  of c o r a l  rubble.  Most twig-l ined n e s t s  a r e  
on the  eas t e rn  sec t ion ,  wi th  a few on t h e  western. The primary a r e a  f o r  
noc turna l  roos t ing  was on the  exposed rocks seaward from the  western s e c t i o n .  
Other r o o s t s  a r e  on the  o i l  drums, and, on one occasion, the  tower. 

Other I s l ands :  Brown Boobies have been recorded roos t ing  on t h e  t h r e e  
o the r  vege ta ted  i s l ands ,  and on sand-covered K i t t e r y   a able 64) .  North and 
Sea l  I s l ands  a r e  t he  most popular roos t ing  i s l a n d s ;  t he  spec ies  has been seen 
on Grass and K i t t e r y  only twice each. 

Banding and Movements 

POBSP and BSFW personnel  banded 313 Brown Boobies  a able 65) .  Of these ,  
145 have been recaptured on the  a t o l l   a able 1 6 ) .  I n  add i t i on ,  2 b i r d s  
o r i g i n a t i n g  from Kure and one each from Wake and Laysan have been captured 
a t  Pea r l  and Hermes. Seven banded a t  P e a r l  and Hermes have been captured 
elsewhere: Kure (4 ) ,  and Laysan, Wake, and t h e  E l l i c e  I s l ands  ( 1  each) .  
D e t a i l s  on these  movements a r e  found i n  Appendix Tables 9a and 9b. 

Specimens 

POBSP: USNM 494128, 0 ,  co l l ec t ed  15 March 1965 on Southeast  by Amerman. - 
Non-POBSP: USNM 300879, 9, c o l l e c t e d  26 A p r i l  1923 by Wetmore. 

These a r e  f i r s t  specimen records .  

Table 63. Observations of Brown Boobies a t  Southeast  I s l and  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1923 26-28 Apr. 21  20 breeding a d u l t s ;  9 n e s t s  with eggs, 1 
with smal l  young (we tmore, ms . ) . 

1930 23 Ju ly -  few Adults with downy young (Galtsof  f ,  photo- 
Aug . graph) 

l ~ a l t s o f f ' s  1930 photographs show about a dozen nes t ing  Brown Boobies with 
chicks on the  rocky western sec t ion  of Southeast  I s l and .  Another p i c t u r e ,  
showing an a d u l t  with 2 chicks on rocky t e r r a i n ,  i s  l abe l ed  S e a l  o r  Grass 
I s land  but  probably was Southeast  ( see  Fig.  67) .  



Table 63. (cont inued)  

Populat ion 
Date of Survey Estimate 

1961 1 2  Mar. no t  
abundant 

1963 26 Feb.- 100 
8 Mar. 

18-23, 195+ 
25 June 

1964 13-14 Mar. 30  

16-19 A U ~ .  125 

16 ~ e p t .  100-125 

1965 15-19 Mar. 40-50 

21-22 Mar. 44 

1966 1 Apr. - 
20-26 ~ e p t .  40+ 

25-27 Sept .  120 

1967 21-23 Mar. 50-t 

Breeding S t a t u s ,  Remarks, and References 

~ g g s  o r  small  young (HDFG, 1961).  

60 breeders;  some subadul t s ;  30  n e s t s  
counted i n  February, 26 of t hese  deser ted  
by March; sample count of 28 n e s t s :  23 
(8') with eggs, 5 (18%) wi th  young 
(POBSP, 1964d). 

144 breeding a d u l t s ;  72  n e s t s :  19 (26%) 
with eggs, 11 (15%) with r e c e n t l y  hatched 
young, 1 2  (17%) with smal l  downy young, 28 
(39%) with l a r g e r  young; 2  (3%) n e s t s  with 
no contents  bu t  with a t t e n d a n t  a d u l t s ;  many 
subadul t s  (POBSP, 1963 ) . 
27 a d u l t s ,  2  subadul t s ;  10  n e s t s  counted: 
9 (9%) with eggs, 1 (10%) wi th  young 
(BSFW, 1964a; POBSP, 1964b). 

74 a d u l t  breeders ,  37 n e s t s :  8 ( 2 3 )  with 
eggs, 29 (78%) with vary ing  s i z e s  of young; 
about  20 f l y i n g  immatures (POBSP, 1964a).  

50 breeders ;  6 of 25 n e s t s  (24%) with eggs, 
19 (76%) with young; 10  f l y i n g  immatures 
(BSFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

24 breeders ;  1 2  n e s t s  wi th  eggs (POBSP, 
1965b ) 

26 breeders ;  13  n e s t s  with eggs (BSFW, 1965; 
POBSP, 1965a ) . 
Not mentioned i n  notes  (BSFW, 1966a).  

20 n e s t s  wi th  eggs t o  f l y i n g  young counted 
(BSFW, 1966b ) . 
40% breeders ;  count of 19 n e s t s :  3 (16%) 
with eggs, 5 (26%) wi th  smal l  young, 11 (58%) 
wi th  l a r g e r  young (POBSP, 1966). 

42 breeding a d u l t s ;  count of 21  n e s t s :  2 
(1@) empty but  ac t ive ,  18 (86%) with eggs, 
and 1 (5%) with a  r e c e n t l y  hatched young; 
s e v e r a l  f ledged  immatures (BSFW, 1967a; 
POBSP, 1967d).  



Table 63. (cont inued)  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1967 28, 30 May- 114 breeders ;  57 n e s t s :  32  (56%) with 
1 June 

139 
eggs, 16 (2%) with downy young, 9 (15%) 
with medium-sized o r  l a r g e  downy young 
(POBSP, 1967b). 

28-30 Aug. 117 68 breeders;  34 n e s t s :  7 (21%) with eggs; 
2 (64)  with r e c e n t l y  hatched young; 3 (9%) 
wi th  small  downy young, 10 (29%) with l a r g e  
downy young, 1 2  (35%) dependent m a t u r e s  
(POBSP, 1967a).  

1968 22-24 Mar. loo* 90 breeders;  4 1  n e s t s :  1 (3) empty but  
a c t i v e ,  36 (88%) wi th  eggs, 3 (7%) with 
r e c e n t l y  hatched young, and 1 (2%) with a  
l a r g e  downy young (BSFW, 1968 ; POBSP, 1968).  

1969 10-12 Feb. 40  18 breeders ;  9 n e s t s  with eggs (BSFW, 1969a). 

31 Mar.- 84 72 breeders ;  36 n e s t s :  24 (66%) with eggs, 
2  Apr. 4 (11%) with an egg and young, and 8 (2274) 

wi th  1 young (BSFW, 1969b).  

26-31 May 107 82  breeders ;  28 n e s t s :  3  (10%) contained 
eggs, and 25 (90%) contained r e c e n t l y  hatched 
t o  near - f ledging  young (BSFW, 1 9 6 9 ~ ) .  

10-19 Sept.  9 9 90 a d u l t s ,  9 young (BSFW, 1969d). 

Table 64. Observations of Brown Boobies on o the r  i s l a n d s  a t  P e a r l  and 
Hermes Reef 

Populat ion 
Date of Survey I s l a n d  Est imate Breeding S t a t u s ,  Remarks, and References 

1913 15 Mar. North 2-3 ( ~ a i l e y ,  1956: 32) .  

1957 14 Oct . S e a l  1  ice, ms. a ) .  

14 Oct. Northeast  2  In  f l i g h t   ice, ms. a ) .  
Reef 

1963 5 Mar. S e a l  ? Roosting on rock ledges ;  no n e s t s  
(POBSP, 1964d) . 

5 Mar. Grass 1 Roosting on beach; no nes t ing  (POBSP, 
1964d), 



Table 64. (cont inued)  

Population 
Date of Survey I s l and  Estimate Breeding S t a t u s ,  Remarks, and References 

1963 6 Mar. North few None nes t ing  (POBSP, 1964d). 

23-25 June North few Fly ing  by i s l a n d  each day (POBSP, 1963). 

26 June K i t t e r y  

26-27 June Grass 

14 Mar. S e a l  

18 ~ u g .  K i t t e r y  

19-20 Aug. North 

17-18 Mar. North 

18-19 Mar. S e a l  

22 Mar, S e a l  

16-17 Mar. North 

22 Mar. S e a l  

Roosting a d u l t ;  banded (POBSP, 1963).  

F ly ing  over (BSFW, 1964a; POBSP, 1964b). 

Seen from S e a l  I s l and  (POBSP, 1964a) ,  

~ d u l t  ; none nes t ing  (POBSP, 1964a).  

Flock of 22 a d u l t s  and 2 subadul t s ;  none 
n e s t i n g  (POBSP, 1965b ) . 
Birds  roos t ing ;  none nes t ing  (POBSP, 
1965b ) . 
Roosting immature (BsFW, 1965; POBSP, 
1965a).  

In  f l i g h t  (BSFW, 1967d). 

F ly ing  from i s l a n d ;  no n e s t s  (BsFW, 
1967a ; POBSP, 1967d). 

29-30 Aug. North 1 Adult  r o o s t i n g  on rocks a t  dusk (POBSP, 
1967a).  

1968 24 Mar. S e a l  14 13 a d u l t s  and 1 immature o r  subadul t  
f l y i n g  from i s l a n d ;  p a i n t  on 2 b i r d s  
i nd ica t ed  they had been on Southeast  
I s l and  1-2  days previous ly  (BSFW, 1968; 
POBSP, 1968).  

GREAT FRIGATEBIRD Fregata  minor 

S t a tus  

Common breeding spec i e s ;  p resent  year-round; n e s t s  a t  Grass, North, 
and Southeast  I s l a n d s ;  i n  t he  p a s t  bred a t  S e a l  I s l and ;  occurs  a t  K i t t e r y .  
Maximum POBSP and BSFW populat ion es t imate  890 i n  March 1965. 



Table 65. Brown Boobies banded a t  Pearl  and Hermes Reef 

Bander: POBSP POBSP POBSP POBSP BSFW POBSP POBSP FQBSP 
Period of Survey 

Feb. - 
Age - 

Island Class 

Southeast Adult 
Subad 
Im 
Nest1 - 
Total  : 

Grass Adult 

North Adult 

Total  Adult 
Subad 
Imrn 
Nest1 
Total: 

Mar. June 1963 Aug . Mar. ~ a r .  1965 Sept. Aug. Mar. 
1963 1963 Total 1964 1965 1965 Total  1966 1967 1968 Totals 

5'6 48 
10 0 

o o 

104 
10 
o 

21 o 1 
2 0 0 

15 1 o 
0 22 0 - 0 - G 77 1 1 

0 - 
2 

0 

1 

2 
0 
1 
o 
3 

0 1 

0 0 

5 6 49 
10 0 
o o 
o 29 

66 78 

38 
- 14 22 1 - 88 

44 
- 

31. 30 3 10 

0 0 1 

0 2 

9 11 25 174 
0 0 1 
8 11 3 

13 

14 22 1 88 
3 8 

- 
31 44 - 30 3 13 

1 
0 
1 

9 11 25 17 1 
0 0 1 13 
8 11 3 

1 

0 

105 
10 
o 

29 
144 

0 0 0 

1 1 0 

22 1 1 
2 0 0 

15 1 o 
o o -% 2 1 



Observations 

Munro (1942: 12 )  and Palmer observed a  few f r i g a t e s  o f f sho re  on 
7 J u l y  1891; no landing was made on the a t o l l .  Elechner (1915: 60) i n  
l g l 2  found some 20 l i v e  and 100 dead f r i g a t e b i r d s .  A smal l  n e s t i n g  
colony was noted i n  March 1913 ( ~ a i l e y ,  1956: 32; W i l l e t t ,  ms.). Wetmore 
(ms. ) found Great F r iga t eb i rds ,  some nes t ing ,  on most i s l a n d s  i n  A p r i l  
1923. The spec ies  was p re sen t  i n  l a rge  numbers i n  l a t e  summer 1930 
( ~ a l t s o f f ,  1933: 19 ) .  Rice (ms. a )  counted 770 on an a e r i a l  survey i n  
October 1957. Nesting p a i r s  were found by Woodside and Kramer (HDFG, 
1961) i n  March 1961. 

POBSP and BSFW personnel  recorded Great F r i g a t e b i r d s  on every v i s i t  
s i n c e  1963. Tables 66 t o  69 p re sen t  a l l  observat ions.  

Annual Cycle 

The l o c a l  annual breeding cycle  i s  presented i n  F igure  58. Great 
Fr iga- teb i rds  remain on the  a t o l l  throughout t he  yea r ;  numbers a r e  probably 
h ighes t  from l a t e  win ter  u n t i l  l a t e  f a l l .  This  co inc ides  wi th  the  breeding 
period.  Eggs a r e  l a i d  a s  e a r l y  a s  l a t e  February, bu t  most a r e  l a i d  during 
March. Eggs may be p re sen t  a s  l a t e  a s  l a t e  June. Hatching probably com- 
mences i n  e a r l y  May, with most young hatched by l a t e  June.  Fledging probably 
s t a r t s  i n  October, bu t  most young b i rds ,  even though a b l e  t o  f l y ,  probably 
s i t  on o r  near  t h e i r  n e s t  s i t e s  i n t o  l a t e  f a l l  o r  e a r l y  December; some may 
remain i n t o  the  fol lowing breeding season. In  March 1965 the  t h r e e  breeding 
i s l a n d s  y i e lded  120 t o  175 a c t i v e  n e s t s ;  t he  number of a c t i v e  March n e s t s  
probably v a r i e s  from yea r  t o  yea r ,  The number of young dur ing  August and 
September averaged 118, and ranged from 65 t o  187. 

Ecologica l  D i s t r i b u t i o n  

Great F r iga t eb i rds  a r e  known t o  n e s t  on Grass, North, Sea l ,  and Southeast  
I s l ands ,  and t o  roos t  on K i t t e r y  I s l and .  

Grass I s land:  Wetmore (ms.) noted non-breeding Great F r i g a t e b i r d s  i n  
A p r i l  1923. Rice (ms. a )  es t imated 200 on an a e r i a l  survey i n  October 1957. 
POBSP and BSFW personnel  found them nes t ing  each year   a able 6 6 ) ,  Active 
March n e s t  counts averaged 71, and ranged from 37 t o  123. August-September 
young counts  averaged 34, and ranged from 20 t o  48. Nests a r e  placed on 
the  dense vegeta t ion ,  e s p e c i a l l y  Solanum. 

N-d: Elschner  (1915: 60) noted non-breeding f r i g a t e b i r d s  
i n  1912; f r i g a t e b i r d s  were observed nes t ing  i n  March 1913 ( ~ a i l e ~ ,  1956: 32; 
W i l l e t t ,  ms. ). Rice (ms. a )  found them i n  October 1957 and POBSP and BSFW 
personnel  have recorded them breeding each yea r  s ince  1963 when v i s i t s  were 
made  a able 67).  Only a  few n e s t s  were found on March v i s i t s .  August- 
September young counts averaged 4 1  and ranged from 14 t o  80. A l l  n e s t s  
were i n  Solanum i n  t he  c e n t r a l  and northwestern p a r t s  of t he  i s l a n d ;  a l l  
n e s t s  were within a  f o o t  of t he  ground. 



S e a l  I s land:  Munter (ms. ) noted a  few female Great  F r i g a t e b i r d s  i n  
February 1916. I n  A p r i l  1923, Wetmore (ms .) recorded t h i s  spec ies  breeding. 
POBSP and BSFW personnel  found roos t ing  f r i g a t e b i r d s  on most v i s i t s  fr able 
68 ) .  No evidence of  r ecen t  n e s t i n g  was found. 

Southeast  I s l and :  A few Great F r i g a t e b i r d s  were observed by Munter 
(ms. ) i n  February 1916. Wetmore (ms.) found them nes t ing  i n  A p r i l  1923. 
They have been recorded by a l l  subsequent v i s i t o r s ,  and have been seen 
nes t ing  by POBSP and BSFW personnel  each year   a able 69). 

March n e s t  counts averaged 52, and ranged from 13 t o  83. August- 
September young counts averaged 43, and ranged from 20 t o  67. Nests were 
a l l  b u i l t  i n  low, shrubby vegeta t ion ,  e s p e c i a l l y  Solanum, on the  south s i d e  
of t he  ea s t e rn  po r t ion .  A l l  n e s t s  were wi th in  two f e e t  of t he  ground and 
cons i s t ed  of simple p la t forms of Boerhavia, Solanum, and Tr ibulus .  Roosting 
b i r d s  u t i l i z e d  the  low vege ta t ion ,  t he  tower, and o i l  drums s c a t t e r e d  about 
t h e  i s l and .  

Other I s l ands :  POBSP personnel  recorded one Great  F r i g a t e b i r d  a t  
K i t t e r y  I s l and  on 18 August 1964. A s i n g l e  female roos t ed  on the  K i t t e r y  
F ish  and Wi ld l i f e  s ign  29 ~ u & s t  1967. This spec i e s  may a l s o  f l y  over o r  
r o o s t  on the  o the r  fou r  sandy i s l a n d s .  Rice (ms. a )  noted 210 Great F r i g a t e -  
b i r d s  i n  f l i g h t  over va r ious  p a r t s  of t he  a t o l l  on 14 October 1957. 

Banding and Movements 

POBSP and BSFW personnel  banded 539 Great F r i g a t e b i r d s  so able 70) .  
Of these ,  53 were recaptured on t h e  atol.1  a able 1 6 ) .  F i f t y  o the r s  were 
recaptured  elsewhere, on Kure (42  b i r d s ) ,  Johnston and t h e  Ph i l i pp ines  (3  
each) ,  and French F r i g a t e  Shoals  and L i s i a n s k i  ( 1  each) ;  d a t a  a r e  presented 
i n  Appendix Table LO. I n  add i t i on ,  two o r i g i n a t i n g  elsewhere were captured 
a t  P e a r l  and Hermes. A subadul t  (usFW band no. 767-45468), sex unknown, 
banded on Kure 6  May 1966 was captured on Southeas t  a s  an a d u l t  female 31 May 
1967 on a  nes t  conta in ing  a  naked chick. The o the r ,  an a d u l t  female (737- 
37124)* captured 4  October 1966 a t  Sand Is land ,  Johnston A t o l l ,  was r e -  
captured a t  Southeast  30  May 1967 on a  n e s t  with an egg, and recaptured 
aga in  a t  Southeast  3 J u l y  1967 on a  nes t  wi th  a  week-old chick.  

Specimens 

POBSP: USNM 494129, cf, c o l l e c t e d  15 March 1965 on Southeast  by 
Ame m a n .  

Non-POBSP: USNM 300968, 8, co l l ec t ed  26 A p r i l  1923 by Wetmore. 

These a r e  f i r s t  specimen records.  

. we re at F r iga t eb i rd  number 737-37124 was o r i g i n a l l y  banded on Southeast  
2 1  June 1963 by POBSP personnel ,  



Table 66. Observations of Great Fr igatebi rds  a t  Grass Island 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1916 4 Feb. - Not mentioned i n  repor t  ( ~ u n t e r ,  ms. ). 

1923 27 Apr. ? Present but not breeding (wetmore, m s ,  ) . 
1957 14 Oct. 200 A e r i a l  survey  ice, ms. a ) .  

1963 5 Mar. loo+ Most breeding b i rds  on nes ts  with eggs (POBSP, 
1964d). 

26-27 June 350 250 adul ts ,  226 breeders; 113 nes t s :  17 (15%) 
with eggs, 43 (38%) with recent ly  hatched and 
small downy young, 53 (47%) with l a r g e r  young 
( POBS P, 1963 ) . 

1964 14 Mar. 3 00 246 breeders; 123 nests ,  most with eggs, no 
young (BSFW, 1964a; POBSP, 1964b). 

18 ~ u g .  298 250 adu l t s ;  96 breeders, 48 nes ts  with young 
(POBSP, 1964a). 

1965 19 Mar. 250-350 100-150 breeders: 50-75 nes ts ,  most with 
eggs; immatures from the  previous breeding 
season s t i l l  present  (POBSP, 1965b). 

22 Mar. 245+ a 2 4  breeders, 62 nes ts  counted with eggs 
(BsFW, 1965; POBSP, 1965a). 

1966 21 Sept. 87 58 breeders; 29 nes t s  with young (BSFW, 1966b). 

1967 22 Mar. - Not mentioned i n  notes (BSFW, 1967a; POBSP, 
1967d ) . 

31 May 13 0-k 104 breeders; 52 nes ts :  27 ( 5 3 )  with eggs, 
14 (27%) with recen t ly  hatched young, 10 (19%) 
with small downy young, and 1 ($) with medium- 
sized downy young (POBSP, 1967b). 

29 ~ u g .  6 0 No adu l t s  present ;  40 breeders, 20 nes t s  with 
large  downy young (POBSP, 1967a). 

1968 24 Mar. 1-5 0  86 breeders; 37 nes ts :  24 (65%) empty but 
ac t ive ,  13 (35%) with eggs; 6 p a r t i a l l y  b u i l t  
nes ts  a l s o  seen; many courting males present  
(BSFW, 1968 ; POBSP, 1968). 

1969 11 ~ e p t .  120 80 breeders; 40 nes ts  with young; no adu l t s  
seen (BSFW, 1969d). 



Table 67. Observations of Great F r i g a t e b i r d s  a t  North I s l and  

Population 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

2C-i Non-breeding; 100t  dead along the  beach 
( ~ l s c h n e r ,  1915 : 60).  

1913 15 Mar. few Nest ing ( ~ a i l e y ,  1956: 32)  ; smal l  colony 
( ~ i l l e  tt, ms . ) . 

1957 14 Oct . 60 A e r i a l  survey  ice, ms. a ) .  

1963 6 ~ a r .  ? Probably more nes t ing  on North than  on 
Southeast  (POBSP, 1964d). 

23-25 June 280 225 a d u l t s ;  124 breeders ,  62  n e s t s :  7 (11%) 
wi th  eggs, 34 (55%) with r e c e n t l y  hatched and 
smal l  downy young, 21  (34%) with l a r g e r  young 
( POBSP, 1963 ) . 

1964 19-20 Aug . 200-350 96 breeders ;  48 n e s t s  with young; none of t h e  
young appeared t o  be a s  old a s  t he  o l d e s t  on 
Southeast  (POBSP, 1964a).  

17 Sept .  200 80 counted i n  a i r ;  72 breeders ;  36 l a r g e  de- 
pendent young and 7 f l y i n g  immatures counted 
(BSFW, 1964b 3 POBSP, 1 9 6 4 ~ )  . 

1965 17-18 Mar. 100-200 60-80 breeders :  30-40 nes t s ,  many wi th  eggs; 
some immatures from the previous breeding 
season s t i l l  p r e sen t  (POBSP, 1965b). 

1966 22 Sept .  63 1 a d u l t  seen;  42 breeders:  21  n e s t s  counted, 
each conta in ing  1/4- t o  1/2-grown young (BSFW, 
1966b ) . 

1967 16-17 ~ a r .  8 0 Adults  and immatures; 30  breeders :  15 n e s t s  
wi th  eggs (BSFW, 1967d). 

29-3 0 Aug . 100 28 breeders ;  14 n e s t s  with l a r g e  downy young 
(POBSP, 1967a) .  

1969 1 2  ~ e p t .  24 0 160 breeders ,  80 young; only 60 a d u l t s  seen 
(BSFW, 1969d). 
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Table 68. Observations of Great  F r iga t eb i rds  a t  S e a l  I s l and  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1916 4 Feb. few Females ( ~ u n t e r ,  ms. ) . 
1923 27 Apr . 160 Breeding (wetmore, ms . ) . 
1963 5 Mar. ? Roosting (POBSP, 1964d). 

26 June 50-75 Roosting; none nes t ing  (POBSP, 1963). 

1964 14 Mar. 0 (BsFW, 1964a; POBSP, 1964b). 

18 ~ u g .  7 5 Roosting; none nes t ing  (POBSP, 1964a).  

1965 18-19 Mar. 30-40 Roosting a d u l t s  ; none n e s t i n g  (POBSP, 1965b). 

22 Mar. 0 (BSFW, 1965; POBSP, 1965a).  

1966 2 1  Sept .  6 Adults  seen f l y i n g  over;  no n e s t s  (BSFW, 
1966b ) . 

1967 22 Mar. 0 (BSFW, 1967a; POBSP, 1967d). 

31 May 1 Adult male roos t ing  on beach (POBSP, 1967b). 

29 ~ u g .  10  Mostly roos t ing  subadul t s  ; none nes t ing  (POBSP, 
1967a ) . 

1968 24 Mar. 0 (BSFW, 1968; POBSP, 1968),  

Table 69. Observations of Great  F r i g a t e b i r d s  a t  Southeast  I s l and  

Populat ion 
Date of  Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1916 4 Feb. few (blunter, ms. ), 

1923 26-28 Apr. 3 00 Breeders;  n e s t s  e i t h e r  empty o r  conta in ing  
eggs (wetmore, ms . ) . 

1930 23 Ju ly -  l a r g e  ( ~ a l t s o f f ,  1933 : 19).  
Aug . numbers 

1957 14 Oct. 300 A e r i a l  survey (Rice, ms. a ) .  

1961 1 2  Mar. no t  Nesting on low vege ta t ion  (HDFG, 1961).  
abundant 



Table 69. (cont inued)  

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, and References 

1963 26 Feb . - 100 Nesting; sample count of 13 nes t s :  2  (15%) 
8 Mar. empty but  a c t i v e ,  11 (85%) with eggs; 10  

deser ted  by end of survey period (POBSP, 
1964d). 

18-23, 81 58 breeders;  29 n e s t s :  6 (21%) with eggs, 
25 June 8 (28$) with r e c e n t l y  hatched young, 6 (21%) 

with small  downy young, and 9 (31%) wi th  
l a r g e  downy young (POBSP, 1963 ) . 

1964 13-14 Mar. 125-150 112 breeders;  56 n e s t s  counted; sample count 
of 27 nes t s :  7  (26%) empty bu t  ac t ive ,  20 
(74%) with eggs (BSFW, 1964a; POBSP, 1964-b) . 

16-19 ~ u g .  15 0  130 a d u l t s ;  40 breeders ;  20 n e s t s  with h a l f -  
grown t o  nea r ly  f ledged  young (POBSP, 1964a).  

16  Sept .  100 15 a d u l t s  and 20 l a r g e  young unable t o  f l y  
counted; 40 breeders  (BsFW, 1964b; POBSP, 
1 9 6 4 ~  ) . 

1965 15-19 Mar. 200-300 80-120 breeders ;  40-60 nes t s ,  most conta in-  
ing  eggs (POBSP, 1965b). 

21-22 Mar. 149 8 2  breeders;  4 1  n e s t s ,  most conta in ing  eggs; 
8 f l y i n g  m a t u r e s  (BsFW, 1965 ; POBSP, 1965a).  

1966 1 Apr. ? Incubat ing eggs (BSFW, 1966a),  

20-26 Sept .  159+ 106 breeders;  53 n e s t s  wi th  young from 2/3 
t o  almost f u l l  grown; a n  undetermined number 
of a d u l t s  roos t ing  a t  n igh t  (BsFW, 1966b). 

25-27 Sept . 250 98 breeders;  49 n e s t s  wi th  l a r g e  downy young 
t o  well-feathered b i r d s  (POBSP, 1966).  

1967 21-23 Mar. 96 Breeders;  48 n e s t s :  22 (46%) empty but  
a c t i v e ;  26 (54%) with eggs (BSFW, 1967a; 
POBSP, 1967d ) . 

28, 3OMay- 270 242 breeders;  121  n e s t s  counted; sample count 
1 June of 40 n e s t s :  30  (75%) with eggs; 3 (8%) with 

r e c e n t l y  hatched young; and 7  (17%) with smal l  
downy young (POBSP, 1967b), 

28-30 Aug. 100 Flying;  62 breeders ;  3 1  n e s t s  counted, a l l  
containing l a r g e  downy young (POBSP, 1967a).  



Table 69. (cont inued)  

Population 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1968 22-24 Mar. 125 102 breeders;  51 n e s t s ;  sample count of 38 
n e s t s :  17  (45%) empty bu t  a c t i v e ,  21  (55%) 
with eggs; about  85% of eggs f r e s h  o r  ve ry  
s l i g h t l y  incubated, 15% s l i g h t l y  incubated 
(POBSP, 1968).  

1969 10-11 Feb. 25 Mostly subadul t s ;  1 d i sp lay ing  a d u l t  male 
(BSFW, 1969a). 

31 Mar.- 176 Breeders;  83 n e s t s  counted: 19 (23$) empty 
2 Apr. b u t  a c t i v e ,  64 (77%) with eggs (BSFW, 1969b). 

26-31 May 146 Breeders;  73 n e s t s  counted: 55 (75%) wi th  
eggs and 18 (25%) with small  downy young 
(BSFW, 1 9 6 9 ~  ) . 

10-19 Sept .  201 134 breeders ;  67 young, only 33 a d u l t s  seen 
(BSFW, 1969d). 

P I N T !  IL Anas acu ta  -- 
S t a t u s  

Very uncommon migrant;  one s i g h t  record.  

Observations 

An immature male P i n t a i l  was observed a t  Southeast  I s l and  13  September 
1969 by BSFW personnel .  Sex and age were v e r i f i e d  when the b i r d  was cap- 
t u red  on the  14th  i n  an emaciated condi t ion .  

This  s i g h t i n g  i s  a new spec ies  record  f o r  P e a r l  and Hermes Reef. 
P i n t a i l s  a r e  common migrants t o  t h e  Main Hawaiian I s lands ,  and a r e  known 
t o  have occurred a t  most of t h e  Northwestern Hawaiian I s l ands  a s  w e l l  
(~merson ,  1971: 228). 

LAYSAN TEAL A n a s  l aysanens is  

S t a t u s  

Recent unsuccessful  in t roduct ion .  



Table 70. Great Frigatebirds banded a t  Pearl  and Hermes Reef 

Bander: POBSP POBSP POBSP POBSP BSFW POBSP BSFW POBSP POBSP 
Period of Survey 

Feb. - 
Age- Mar. June 1963 

Island Class 1963 1963 Total  

Southeast Adult 35 18 53 
Subad 18 5 23 
Imm 0 0 0 
Nestl - 0 - 
Total: 53 

Grass Adult 14 
Subad 8 0 
Nest1 0 - - 53 53 
Total: 22 2 E L  

North Adult 0 39 3 9 
Subad 0 5 5 
Im 0 0 0 
Nest1 0 21 21 
Unknown 0 
Total  : 0 

Total  A d u l t  49 96 145 
Subad 26 10 3 6 
IIIIm 0 0 0 
Nest1 0 87 87 
Unknown 7; 19; 1 26; 1 Total  : 

Aug. Mar. Mar. 1965 
1964 196.5 1965 Total  

Sept. Mar. May ~ u g .  1967 
1966 1967 1967 1967 Total  ~ c k a h  

I I 



Observations 

Fourteen Laysan Teal--9 female and 5 male--were captured on Laysan 
18 March 1967 by BSFW personnel  and banded and r e l eased  on Southeast  I s land ,  
P e a r l  and Hermes Reef, 21  March. The f i r s t  two ducks re leased ,  a female 
and a male, soon took f l i g h t ,  l e f t  the a t o l l ,  and headed out  t o  sea. The 
remaining b i r d s  were wing-clipped before r e l e a s e .  

On 22 March a wing-clipped drake was seen on a s andsp i t  near  S e a l  
I s l and  about f i v e  mi l e s  from the  r e l ea se  po in t .  Four o t h e r s  were observed 
roos t ing  on Southeast  I s l and  t h a t  n ight .  The fo l lowing  morning a dead drake 
was found on the  nor th  shore of Southeast ,  reducing t h e  surv iv ing  populat ion 
t o  5 drakes and 4 hens. 

When the  i s l a n d  was v i s i t e d  by POBSP personnel  i n  l a t e  May and e a r l y  
June 1967 only one l i v e  bird--a  drake seen near  t he  lagoon a t  Southeast-- 
was observed. A dead t e a l  was found on Southeast ,  reducing the  poss ib l e  
number of surv iv ing  b i r d s  t o  e i g h t .  No t e a l  were seen on any of t he  o t h e r  
i s l e t s  v i s i t e d .  BSFW personnel  v i s i t e d  Southeast  3 t o  9 J u l y  1967 bu t  no 
b i o l o g i c a l  r e p o r t  was w r i t t e n  on t h i s  t r i p .  POBSP personnel  observed a p a i r  
of t e a l  a t  t h e i r  campsite on t h e  e a s t  p o i n t  of Southeas t  I s l and  28 t o  30  
~ u g u s  t 1967. 

On t h e i r  27 t o  29 September 1967 v i s i t  t o  Southeast ,  BSFW ( 1 9 6 7 ~ )  
personnel  "searched f o r  [ a  Tea l ]  ... nes t  ...[ and] found evidence i t  d id  not  
ha tch ."  This  r e f e r s  t o  a t e a l  nes t  with an egg, presumably seen a t  Southeast  
i n  Ju ly ,  t h a t  d i d  not  ha tch .  They did,  however, observe t h e  p a i r  of t e a l ,  
both of which were banded. No t r a c e  of t hese  a d u l t s  could be found when 
Southeast  was v i s i t e d  i n  1968 and 1969 by POBSP and BSFW personnel .  

Banding and Movements 

The 14 Laysan Tea l  introduced i n  1967 were banded by BSFW personnel .  
Two were recaptured l a t e r  i n  1967. 

L A Y a N  RAIL Porzanula paImeri 

S t a t u s  

Unsuccessful introduced spec i e s ;  now e x t i n c t .  

Observations 

In  June 1929 Captain William G. Anderson r e l eased  seven p a i r s  of Laysan 
Rail* from Sand Is land ,  Midway A t o l l ,  on an i s l and ,  most l i k e l y  Southeast ,  a t  

* ~ a y s a n  Ra i l s  were na t ive  t o  Laysan Is land .  I n  1891 r a i l s  were f i r s t  t r a n s -  
por ted  t o  Midway, where they  mul t ip l i ed .  They probably became e x t i n c t  on 
Laysan soon a f t e r  1923. The l a s t  record of  t h e  Laysan R a i l  occurred a t  
Midway i n  June 1944, o r  poss ib ly  June 1945 ( ~ a l d w i n ,  1945: 343-348, and 
194'7: 14-21; Bailey, 1956: 84-90; Ely and Clapp, i n  p r e s s ) .  



P e a r l  and Hermes Reef ( ~ u n r o ,  1945: 13-14). George Kauf'mann, who l i v e d  a t  
Midway from 1929 t o  1931, v i s i t e d  P e a r l  and Hermes i n  1930 and found no 
r a i l s ;  i n  add i t i on ,  he saw no l i v e  vegeta t ion ,  and found t h a t  storms had 
l e f t  only t a l l  clumps of dead bunchgrass. He saw only 3 o r  4 l a r g e  sea-  
b i r d s  during h i s  v i s i t .  Since t h e  r a i l  depended upon in sec t s ,  b i r d s '  eggs, 
and meat sc raps  f o r  food, F i she r  and Baldwin (1945: 11-12) bel ieved it im- 
poss ib le  f o r  t he  t r ansp lan ted  colony t o  have survived,  even i f  Kaufmann had 
overlooked l i v i n g  specimens i n  1930. F i she r  and Baldwin (1946: 8) f u r t h e r -  
more, pointed out  t h a t  Gal t sof f  (1933: 1 9 )  d i d  no t  observe the  Laysan R a i l  
during h i s  l a t e  summer 1930 v i s i t  t o  P e a r l  and Hermes. 

GOLDEN PLOVER P l u v i a l i s  dominica 

S t a t u s  

Common migrant ;  u sua l ly  found i n  small  t o  l a r g e  f l o c k s  on beaches and 
rock outcrops.  Most abundant during e a r l y  spr ing ,  l a t e  summer, and f a l l ;  
a  few ind iv idua l s  p re sen t  throughout t h e  year .  POBSP and BSFW maximum 
populat ion e s t ima te  230 i n  March 1968. 

Observations 

W i l l e t t  (ms.) f i r s t  recorded t h e  Golden Plover  i n  March l9U. Munter 
(ms.) next  observed a  few hundred i n  February 1916, and Wetmore (ms.) r e -  
corded i t  i n  A p r i l  1923. 

POBSP and BSFW personnel  have recorded Golden Plovers  on most of  t he  
i s l ands  s i n c e  1963. A l l  observat ions a r e  presented i n  Tables 7 1 t o  74. 

Annual Cycle 

Golden Plovers  may be present  throughout t he  yea r .  Although observa t ions  
a r e  lacking f o r  f i v e  months, a v a i l a b l e  da t a  i n d i c a t e  a  peak populat ion i n  e a r l y  
spring,  l a t e  summer, and f a l l .  This f i t s  with t he  known migrat ion p a t t e r n  on 
o the r  Northwestern Hawaiian I s l ands .  The a r r i v a l  and depar ture  of new b i r d s  
during migrat ion per iods  may cause the d a i l y  popula t ion  t o  vary.  

Ecologica l  D i s t r i b u t i o n  

Golden Plovers  have been recorded from a l l  f o u r  major i s l ands  and the  
two l a r g e r  sand i s l a n d s ;  it has not  been recorded a t  Bird,  P lane t ree ,  and 
Sand I s l ands .  

Grass I s l and :  Wetmore (ms.) observed Golden Plovers  i n  1923. POBSP 
and BSFW personnel  recorded it inf requent ly  and i n  low numbers  a able 71 ) .  
Thie spec ies  p r e f e r s  t he  beach a reas -o f  thk i s l a n d .  

North I s l and :  Following W i l l e t t ' s  (ms.) l 9 W  observat ions,  none was 
recorded u n t i l  POBSP personnel  noted 70 i n  March 1963. BSFW and POBSP pe r -  
sonnel have found it only s i x  t imes s ince  and i n  much smal le r  numbers  a able 
'72) * 



S e a l  I s l and :  Wetmore (ms .  ) observed a few i n  1923. None was recorded 
again u n t i l  1965. Since then POBSP and BSFW personnel  have only seen t h i s  
spec ies  on f i v e  v i s i t s .  Usual ly t he  populat ion has been low (2-10) but  i n  
March 1969 the  populat ion was 200  a able 73) .  A t  t h a t  time b i r d s  were most 
numerous around the  c e n t r a l  i n l e t  and around the  t i d a l  pools .  

Southeast  I s land  : Munter (ms . ) f i r s t  recorded Golden Plovers  i n  1916. 
POBSP, BSFW, and HDFG personnel  recorded them each y e a r  during the  19601s 
when v i s i t s  were made  a able '(4).  March populat ions average 14, wi th  a 
range of  from 0 t o  25; September populat ions average 81, and range from 18 
t o  175. 

Golden Plovers  a r e  u sua l ly  very  abundant around t h e  cove t h a t  s epa ra t e s  
the  two sec t ions  of t he  i s l and ,  and on t h e  seaward rocky ledge of t h e  west- 
e rn  sec t ion .  

Other I s l ands :  POBSP personnel  recorded 2 Golden Plovers  from K i t t e r y  
I s l and  31 May 1967 and 1 from L i t t l e  North 29 August 1967. 

Banding and Movements 

Five Golden Plovers  have been banded on Southeast  I s l and  by POBSP and 
BSFW personnel :  2 by the  POBSP i n  February 1963; 1 each i n  March 1964, 
March 1965, and February 1969 by t h e  BSFW. 

POBSP and BSFW personnel  have captured one Golden Plover,  o r i g i n a l l y  
banded on L i s i ansk i ,  a t  P e a r l  and Hermes. The unsexed a d u l t  (usFW band no. 
662-06097) was banded 11 March 1964 by BSFW personnel ,  captured a t  Kure on 
1 September 1964, and found dead on Southeast  I s l and  15 March 1965. 

Table 71. Observations of Golden Plovers  a t  Grass I s l and  

Population 
Date of Survey Estimate Remarks and References 

1923 8 Apr few (we tmore, ms . ) . 
1963 5 ~ a r .  few (POBSP, 1964d). 

26-27 June 0 (POBSP, 1963 ) , 

1964 14 Mar, 0 (BsFW, 1964a; POBSP, 1964b). 

1965 19 Mar. few ( ~ l a p p  and Woodward, 1968: 17; POBSP, 1965b). 

22 Mar. 0 (BSFW, 1965; POBSP, 1965a). 



Table 71. (continued) 

Population 
Date of Survey Estimate Remarks and References 

1967 22 Mar. 2 (clapp and Woodward, 1968: 17; BSFW, 1967a; 
POBSP, 1967d ) . 

1968 24 Mar. 5 2 seen i n  a small f lock  of turns tones ;  3 
o the r s  seen f l y i n g  along beach (POBSP, 1968). 

Table 72. Observations of Golden Plovers a t  North Is land 

Population 
Date of Survey Estimate Remarks and References 

1913 15 Mar. p l e n t i f u l  ( ~ i l l e t t ,  ms. ). 

1963 6 Mar. 70 (POBSP, 1964d). 

23-25 June 2-3 Daily (clapp and Woodward, 1968: 17; POBSP, 
1963 ) . 

1964 19-20 ~ u g .  0 (POBSP, 1964a). 

17 Sept.  1 (clapp and Woodward, 1968: 17; BSFW, 1964b; 
POBSP, 1 9 6 4 ~ ) .  

1965 17-18 Mar. few (POBSP, 1965b). 

1966 22 Sept .  1 (BSFW, 1966b ) . 
1967 16-17 ~ a r .  5 (BSFW, 1967d). 

29-30 ~ u g  . 10 (POBSP, 1967a). 

Table 73. Observations of Golden Plovers a t  Sea l  I s land 

Population 
Date of Survey Estimate Remarks and References 

1923 27 Apr. few (we tmore, ms . ) . 
1963 5 Mar. 0 (POBSP, 1964d). 

26 June 0 ( POBSP, 1963 ) . 



Table 73. (continued) 

Population 
Date of Survey Estimate Remarks and References 

1964 14 Mar. 0 (BsFW, 1964a ; POBSP, 1964b ) . 

1965 18-19 Mar. few (Clapp and Woodward, 1968: 17; POBSP, 1965b). 

22 Mar. 0 (BsFW, 1965; POBSP, 1965a). 

1967 22 Mar. 2 (clapp and Woodward, 1968: 17; BSFW, 1967a; 
POBSP, 1967d ) . 

29 ~ u g .  10 Flock of 7 and a s ingle  bird f ly ing  with 
turnstones (POBSP, 1967a). 

1968 24 Mar. 200 Most numerous around t i d a l  pools (BsFW, 1968; 
POBSP, 1968 ) . 

Table 74. Observations of Golden Plovers a t  Southeast Island 

Population 
Date of Survey Estimate Remarks and References 

1916 4 Feb. few ( ~ u n t e r ,  ms. ) . 
hundred 

1923 26-28 Apr . few (wetmore, ms.). 

1930 23 July-  0 Not mentioned ( ~ a l t s o f f ,  1933 ) . 
Aug . 

1961 12 Mar. small (HDFG, 1961) . 
numbers 

1963 25 Feb . - 40 Widespread (clapp and Woodward, 1968 : 16 ; 
8 Mar. POBSP, 1964d). 

18-23, 5 Less than 5 dai ly  ( ~ l a p p  and Woodward, 1968: 
25 June 16 ; POBSP, 1963 ) . 

1964 13 - 14 Mar. 3 (clapp and Woodward, 1968: 16; BSFW, 1964a; 
POBSP, 1964b ) . 



Table 74. (continued) 

Population 
Date of Survey Estimate Remarks and References 

1964 16-19 ~ u g .  1 (Clapp and Woodward, 1968: 16 ; POBSP, 1964a). 

16 ~ e p t .  15 0 (clapp and Woodward, 1968: 16; BSFW, 1964b; 
POBSP, 1 9 6 4 ~ ) .  

1965 15 -19 Mar. few (clapp and Woodward, 1968: 16; POBSP, 1965b). 

21-22 Mar. 9 (clapp and Woodward, 1968: 16; BSFW, 1965 ; 
POBSP, 1965a ) . 

1966 1 Apr. 0 Not mentioned in  notes (BsFW, 19668). 

25-27 Sept. 175 Most common in  area between i n t e r i o r  lagoon 
and south rock ledge ( ~ l a p p  and Woodward, 1968: 
16 ; POBSP, 1966). 

1967 21-23 Mar. 15-20 Along reef and around lagoon (clapp and Wood- 
ward, 1968: 16; BSFW, 1967a; POBSP, 1967d). 

28, 30 May- 27 Actual count; about half molting i n to  or  i n  
1 June breeding plumage; a l l  seen in  1 flock near 

lagoon (POBSP, 1967b ) . 
28-3 0 ~ u g  . 100 Most foragirlg i n  cen t ra l  Sesuvium depressions 

and in areas of low density grass  and Tribulus 
(POBSP, 1967a). 

1968 22-24 Mar. 25 Most i n  1 f lock on rock ledge west of entrance 
t o  i n t e r i o r  lagoon (BsFW, 1968; POBSP, 1968)~ 

31  Mar. - 0 (BSFW, 1969b). 
2 Apr. 

26-31 May 6 Maximum count during survey period (BSFW, 
1 9 6 9 ~ )  

10-19 Sept. 18 (BSFCS, 1969d). 



BRISTLE -THIGHED CURLEW Numenius t a h i t i e n s i s  

S t a t u s  

Common migrant;  u sua l ly  recorded i n  smal l  t o  medium-sized f l o c k s  i n  
rocky a reas .  Most abundant during l a t e  s m e r  and f a l l ;  some may be present  
throughout the  year .  POBSP and BSFW maximum populat ion e s t ima te  30  i n  
August 1967 and September 1966. 

Observations 

Br i s t l e - th ighed  Curlews were f i r s t  noted i n  March 1913 ( ~ i l l e t t ,  ms.). 
Munter (ms. ) observed l a r g e  numbers i n  February 1916; Wetmore (ms.) co l -  
l e c t e d  one i n  A p r i l  1923. 

POBSP, BSFW, and KDFG personnel  found t h i s  spec ies  p re sen t  each year  
during t h e  1960% when v i s i t s  were made. A l l  observa t ions  a r e  presented  i n  
Tables 75 and 76. 

Annual Cycle 

Br i s t l e - th ighed  Curlews a r e  known from a l l  seasons. Recent March pop- 
u l a t i o n  counts average 19, and range from 3 t o  28; September counts  average 
27, and range from 20 t o  30. 

Ecologica l  D i s t r i b u t i o n  

The Br i s t l e - th ighed  Curlew i s  known only from Grass, North, Sea l ,  and 
Southeas t  I s l a n d s ,  These four  i s l a n d s  a r e  t he  only ones i n  t h e  a t o l l  t h a t  
a r e  vege ta ted  and have rocky po r t ions .  

Southeast  I s l and :  Br i s t l e - th ighed  Curlews a r e  more f r equen t ly  found a t  
Southeast  than on a l l  the  o the r  i s l a n d s  combined ( ~ a b l e s  75 and 76) .  South- 
e a s t  i s  much l a r g e r  than t h e  o t h e r  i s l a n d s .  I t s  s i z e  and i t s  expansive 
seaward rock ledges and Sesuvium-lined, brackish t i d a l  pools  apparent ly  
a t t r a c t  t h i s  spec ies ,  which normally forages  i n  such a r e a s .  

Other I s l ands :  Curlews u t i l i z e  t he  rocky e a s t e r n  po r t ions  of Sea l  and 
Grass. A t  North they have been seen i n  t he  vegeta ted  po r t ion  e a t i n g  c a t e r -  
p i l l a r s .  On most v i s i t s  t o  t h e s e  i s l a n d s  curlews were not  noted. 

Banding and Movements 

Four Br i s t l e - th ighed  Curlews were banded on Southeast  I s l a n d  by POBSP 
and BSFW personnel :  1 i n  March 1963 (POBSP), 2 i n  March 1965 (BSFW), and 1 
i n  May 1967 (POBSP) . 

One a d u l t  Br i s t l e - th ighed  Curlew, o r i g i n a l l y  banded (USFW no. 645-12620) 
a t  Southeast  31 May 1967, was captured on Laysan 27 September 1967 by BSFW 
personnel .  



Specimens 

Non-POBSP: USNM 301042, 0 ,  col lec ted  a t  Southeast 19 May 1923 by 
Wetmore. This i s  a f i r s t  specimen record. 

Table 75. Observations of Brist le- thighed Curlews a t  Southeast Island 

Population 
Date of Survey Estimate Remarks and References 

1916 4 Feb . 50 ( ~ u n t e r ,  ms. ). 

1923 26-28 Apr. ? 1 col lec ted  26 Apr i l ;  1 or  more seen 28 
A p r i l  (wetmore, m s  . ) . 

1930 23 July-  - Not mentioned i n  r epor t  (Galtsoff ,  1933). 
Aug . 

1961 12 Mar. 1 (HDFG, 1961) . 
1963 26 Feb. - 5 (POBSP, 1964d). 

8 Mar. 

18-23, 4 (POBSP, 1963 ) . 
25 June 

1964 13 -14 Mar. 6 (BSFW, 1964a ; POBSP, 1964b). 

16 -19 ~ u g  . 15 Counted about the  i n l e t  (POBSP, 1964a). 

16 ~ e p t .  29 count (BSFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

1965 15 -19 Mar. 15 Flock seen 16 March (POBSP, 1965b). 

21-22 Mar. 13 (BSFW, 1965 ; POBSP, 1965a ) . 
1966 1 Apr. - Not mentioned i n  notes (BsFW, 1966a). 

20-26 ~ e p t .  28-30 Maximum of 28 seen a t  one time; found par-  
t i c u l a r l y  i n  Sesuvium areas ,  e spec ia l ly  
around i n t e r i o r  lagoon (BsFW, 1966b). 

25-27 Sept . 27 Most often on tank ledge (POBSP, 1966). 

1967 21-23Mar. 20-25 Flock of 14 on 23 March (BsFW, 1967a; POBSP, 
1967d ) 

28, 3OMay- 2-3 (POBSP, 1967b ) . 
1 June 



Table 75. (cont inued)  

Population 
Date of Survey Estimate Remarks and References 

1967 28 -3 0 ~ u g  . 3 0 Most i n  1 f l o c k  of 22 b i r d s ;  appeared t o  
have a d i s t i n c t  preference f o r  t h e  open f l a t  
i n  v i c i n i t y  of l a r g e  bank un southeas t  cor -  
ner  of lagoon and rocky ledge opposi te  it; 
i s o l a t e d  ind iv idua l s  f requented the  i n t e r i o r ;  
4-5' i n  l a r g e s t  i n t e r i o r  t i d a l  pool  (POBSP, 
1967a ) . 

1968 22-24 Mar. 1-5 Foraged on beaches and i n t e r i o r ,  but  most 
common on tank  ledge where 10 were seen i n  
1 f l o c k  on 23 March (BSFW, 1968; POBSP, 1968).  

1969 10-12 Feb. 20 Feeding along t i d a l  pools (BsFW, 1969a).  

31 Mar.- 3 Count (BsFW, 1969b). 
2 Apr. 

26-31 May 7 count (BSFW, 19692). 

10-19 Sept .  20 (BSFW, 1969d ) . 

Table 76. Observations of Br i s t l e - th ighed  Curlews on o the r  i s l a n d s  a t  
P e a r l  and Hermes Reef 

Populat ion 
Date of Survey I s l and  Estimate Remarks and References .- 
1913 15 Mar. North s e v e r a l  ( ~ i l l e t t ,  ms . ) . 
1923 27 Apr. S e a l  ? Presence noted (wetmore, ms. ) . 

27 Apr. Grass ? Presence noted (wetmore, ms. ) . 
1963 5 Mar. S e a l  9 (POBSP, 1964d). 

5 Mar. Grass 2 (POBSP, 1964d). 

23-25 June North 4 1 e a t i n g  l a r g e  c a t e r p i l l a r  (POBSP, 
1963 ) . 

26 June S e a l  2 ( POBSP, 1-963 ) . 
26-27 June Grass 3 On the  r ee f  (POBSP, 1963). 

1964 14 Mar, S e a l  16 (BSFW, 1964a; POBSP, 1964b). 



Table 76. (cont inued)  

Populat ion 
Date of Survey I s l and  Est imate Remarks and References 

1964 19-20 ~ u g  . North 2 Count (POBSP, 1964a),  

17 Sept .  North 1 Count (BSFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

1965 18-19 Mar. S e a l  13 1 f l o c k  (POBSP, 1965b). 

1967 3 1  May Grass 1 (POBSP, 1967b). 

31. May S e a l  1 (POBSP, 1967b). 

29 ~ u g .  S e a l  8 On rocky e a s t e r n  h a l f  (POBSP, 
1967a 

1968 24 Mar. Grass 2 On unvegetated a r e a s  (BsFW, 1968; 
POBSP, 1968). 

WANDERING TATTLER Keteroscelus  incanum 

S t a t u s  

Common migrant ;  u sua l ly  recorded a s  s i n g l e s  o r  i n  small  f l o c k s  on 
beaches. Most abundant during l a t e  summer and f a l l ;  a few b i r d s  probably 
p re sen t  throughout t h e  yea r .  POBSP and BSFW maximum populat ion count  29 
i n  May and June 1967. 

Observations 

Wandering T a t t l e r s  were f i r s t  recorded i n  A p r i l  1923 by Wetmore (ms.). 
HDFG personnel  noted them next  i n  smal l  numbers i n  March 1961. 

POBSP and BSFW personnel  on 15 of 18 v i s i t s  observed the spec i e s  on 
a l l  t he  i s l a n d s  except P l ane t r ee  and Sand ( ~ a b l e s  77 and 78) .  

Annual Cvcle 

Wandering T a t t l e r s  can probably be found throughout the  y e a r ,  Observa- 
t i o n s  a r e  lack ing  f o r  f i v e  months, bu t  a v a i l a b l e  da t a  i n d i c a t e  a peak popu- 
l a t i o n  i n  summer. 

Ecologica l  D i s t r i b u t i o n  

The Wandering T a t t l e r  has  been s ighted  on Bi rd  ( 1  t ime) ,  Grass ( 4 ) ,  
K i t t e r y  (I), L i t t l e  North ( I ) ,  North ( 5 ) ,  Sea l  (9), and Southeas t  (14)  
( ~ a b l e s  77 and r78). This spec ies  i s  common1.y seen a s  s i n g l e s  o r  i n  smal l  
f l ocks  on the  beaches, A t  Southeas t  i t  p r e f e r s  t he  western rocky outcropp- 
ings ,  e s p e c i a l l y  along the wa te r ' s  edge. It a l s o  f r equen t s  t he  rocky ledges 
of Grass and S e a l  I s l ands .  



Specimens 

Non-POBSP: USNM 301024-25, 0 ,  d, collected 26 Apri l  1923 by Wetmore. 
These are f i r s t  specimen records. 

Table 77. Observations of Wandering Ta t t l e r s  a t  Southeast Island 

Population 
Date of Survey Estimate Remarks and References 

1916 4 Feb. - Not mentioned i n  repor t  ( ~ u n t e r ,  ms. ) . 
1923 26-28 Apr. 12-15 In a flock on bare rock a t  the eastern end 

(we tmore, ms . ) . 
1930 23 July- - Not mentioned i n  repor t  (Galtsoff, 1933). 

A% 

1961 12 Mar. small 
numbers 

1963 26 Feb.- 3 
8 Mar. 

18-23, 1 
25 June 

1964 13 -14 Mar. 1 

16-19 A U ~ .  1-2 

16 ~ e p t .  5 

1965 15-19 Mar 0 

21-22 Mar. 1 

1966 1 Apr. - 
20-26 ~ e p t  . o 

25-27 Sept. 4 

1967 21-23 Mar. 2 

28, 30 May- 25 
1 June 

Not seen some days (clapp and Woodward, 1968: 
19; POBSP, 1964d). 

( C ~ ~ P P  and Woodward, 1968: 19; POBSP, 1963). 

( ~ l a p p  and Woodward, 1968: 19; BSFW, 1964a; 
POBSP, 1964b ) . 
(clapp and Woodward, 1968: 19; POBSP, 1964a). 

( ~ l a p p  and Woodward, 1968: 19; BSFW, 1964b; 
POBSP, 1 9 6 4 ~ ) .  

(clapp and Woodward, 1968: 19; BSFW, 1965; 
POBSP, 1965a). 

Not mentioned in  notes (BSFW, 19668). 

Together on northwest beach 25 September 
(clapp and Woodward, 1968: 19; POBSP, 1966). 

(clapp and Woodward, 1968: 19; BSFW, 1967a; 
POBSP, 1967d). 

15 counted; most singly (POBSP, 1967b). 



Table 77. (continued) 

Population 
Date of Survey Estimate Remarks and References 

1967 28-30 Aug. 10-15 Maximum number seen a t  once: 4; none inland, 
most foraging on rocky outcroppings (POBSP, 
1967a) 

1968 22-24 Mar. 0 (BsFW, 1968; POBSP, 1968). 

1969 10-12 Feb. 2 (BSFW, 19693) . 
31  Mar.- 0 (BsFW, 1969b ) . 

2 Apr. 

10-19 Sept. 1 (BSFW, 1969d). 

Table 78. Observations of Wandering Ta t t l e r s  on other islands a t  Pearl  
and Hermes Reef 

Population 
Date of Survey Island Estimate Remarks and References 

1923 27 Apr. Grass few (wetmore, ms . ) . 
27 Apr, Seal  few (wetmore, ms . ) . 

1963 23-25 June North 1 Daily ( ~ l a p p  and Woodward, 1968: 
19; POBSP, 1963). 

26-27 June Grass 1 (clapp and Woodward, 1968: 19; 
POBSP, 1963 ) . 

1964 14 Mar. Seal  1 (clapp and Woodward, 1968: 19; 
BSFW, 1964a; POBSP, 1964b). 

18 AW. Bird 1 (POBSP, 1964a). 

19-20 Aug. North 1-2 (clapp and Woodward, 1968: 19; 
POBSP, 1964a ) . 

17 Sept . L i t t l e  North 1 (BsFW, 1964b ; POBSP, 1 9 6 4 ~  ) . 
1965 18 Mar. L i t t l e  North 1 (clapp and Woodward, 1968: 19; 

POBSP, 1965b). 

18-19 Mar. Seal  1 ( ~ l a p p  and Woodward, 1968: 19; 
POBSP, 1965b). 



Table 78. (cont inued)  

Populat ion 

1965 22 ~ a r .  S e a l  1 (BSFW, 1965; POBSP, 1965a).  

1966 21  Sept .  Sea l  2  (BSFW, 1966b ) . 
22 Sept .  North 1 (BSFW, 1966b) . 

1967 16-17 Mar. North 1 (BsFW, 1967d) . 
22 Mar. K i t t e r y  1 (Clapp and Woodward, 1968: 19; 

BSFW, 1967a; POBSP, 1967d). 

22 Mar. Sea l  1 ( ~ l a p p  and Woodward, 1968: 19; 
BSFW, 1967a; WBSP, 1967d). 

31. May Grass 1 (POBSP, 1967b ) . 
29 ~ u g .  Sea l  6 (POBSP, 1967a) . 
29-30 Aug. North 3 (POBSP, 1967a),  

1968 24 Mar. Grass 1 On the  rocky ledge a t  southwest 
corner  (BSFW, 1968; POBSP, 1968).  

24 Mar, S e a l  5 Foraging on rocky south perimeter  
(BSFW, 1968; POBSP, 1968).  

RUDDY TURNS TONE Arenaria  i n t e r p r e s  

S t a t u s  

Common migrant;  u sua l ly  recorded i n  f l o c k s  on beaches o r  in land  t i d a l  
pools .  Most abur~dant during l a t e  swnmer and f a l l ;  some b i r d s  p re sen t  through- 
out  the  yea r .  POBSP and BSFW maximum populat ion es t imate  670 i n  August 1967. 

Observatione 

Ruddy Turnstones were f i r s t  observed i n  March 1913 ( ~ i l l e t t ,  ms. ) . On 
14 October 1957 Rice (ms. a )  observed about 30 during an a e r i a l  survey bu t  
gave no s p e c i f i c  l o c a t i o n s .  

The f i r s t  publ ished record appeared a f t e r  WBSP personnel  began v i s i t i n g  
the a t o l l  i n  1963 (Clapp and Woodward, 1968: 20). It has been observed each 
year  s i n c e  ( ~ a b l e s  79 t o  83). 



Annual Cycle 

Ruddy Turnstones, t he  predominant shorebird on the  a t o l l ,  can be found 
throughout the  yea r .  Avai lab le  d a t a  i n d i c a t e  t he  h ighes t  popula t ion  i s  i n  
l a t e  summer and f a l l .  During the  migratory period,  t he  populat ion f l u c t u a t e s  
from day t o  day a s  b i r d s  a r r i v e  and depa r t .  

Ecologica l  D i s t r i b u t i o n  

The Ruddy Turnstone i s  known from a l l  i s l ands .  Southeast ,  t he  l a r g e s t  
i s l and ,  i s  by f a r  the  most popular ;  it i s  commonly seen t h e r e  i n  smal l  t o  
l a r g e  f l o c k s  on the  beaches, rock f l a t s ,  and around the  c e n t r a l  t i d a l  pools .  

Banding and Movements 

POBSP and BSFW personnel  banded 46 Ruddy Turnstones on P e a r l  and Hermes 
Reef. The POBSP banded 2 on S e a l  I s l and  i n  March 1965, 26 on Southeas t  I s l and  
i n  February 1963, and 1 on Southeas t  i n  August 1964. A l l  banded by t h e  BSFW 
were on Southeast :  3 i n  March 1965, 9 i n  March 1968, and 5 i n  February 1969. 

Three Ruddy Turnstones o r i g i n a l l y  banded on P e a r l  and Hermes have been 
recaptured on the  a t o l l   a able 16) .  I n  add i t i on ,  t h r e e  o r i g i n a l l y  banded by 
POBSP personnel  on the P r i b i l o f  I s l a n d s  have been captured on the  a t o l l ;  
t he se  da t a  a r e  presented i n  Appendix Table 11. 

POBSP: USNM 494155, ?, c o l l e c t e d  17 August 1964 on Southeas t  by 
Woodward; USNM 497545, 9, (USFW band # 722-14020), c o l l e c t e d  28 May 1967 
on Southeast  by DeLong. 

Non-POBSP: USNM 301061, d, c o l l e c t e d  26 A p r i l  1923 by Wetmore. 

Table 79. Observations of Ruddy Turnstones a t  Grass I s l and  

Population 
Date of Survey Estimate Remarks and References 

1923 3 Apr. ? Present  (wetmore, m s .  ) . 
1963 5 Mar, s eve r s1  (POBSP, 1964d). 

26-27 June 1 On ree f  ( ~ l a p p  and Woodward, 1968: 20; 
POBSP, 1963 ) . 

1964 14 Mar. 20 (clapp and Woodward, 1968: 20; BSFW, 1964a; 
POBSP, 1964b ) . 

1965 19 Mar. 50-60 Flock of 39, a s  we l l  a s  s c a t t e r e d  ind iv idua l s  
(POBSP, 196.5'0). 



Table 79. (continued) 

Population 
Date of Survey Estimate Remarks and References 

1965 22 Mar. 80 ( ~ l a p p  and Woodward, 1968: 20; BSFW, 
1965; POBSP, 1965a). 

1967 22 Mar. 80 1 flock (BSFW, 1967a; POBSP, 1967d). 

29 ~ u g .  3 5  locks of W and 18 (POBSP, 1967a). 

1968 24 Mar. 100 Seen along beach perimeter and i n  sand and 
rubble a t  e a s t  end; f locks of 30, 32, 40, and 
18; some probably seen in  more than 1 f lock 
(BSFW, 1968; POBSP, 1968). 

1969 11 ~ e p t .  0 (BSFW, 1969d). 

Table 80. Observations of Ruddy Turnstones a t  North Island 

Population 
Date of Survey Estimate Remarks and References 

1913 3-5 Mar. c ornrnon ( ~ i l l e t t ,  ms.). 

1964 19- 20 A U ~  . O 

17 Sept. 75 

1965 17-18 Mar. 75-100 

1966 22 ~ e p t  . 4 o 

1967 16-17 Mar. 75 

29-30 ~ u g .  6 o 

1969 12 ~ e p t .  35 

Daily ( ~ l a p p  and Woodward, 1968 : 20; POBSP, 
1963 ) . 

Count ( ~ l a p p  and Woodward, 1968: 20; BSFW, 
1964b ; POBSP, 1 9 6 4 ~  ) . 
( ~ l a p p  and Woodward, 1968: 20; FOBSP, 1965b). 

(BSFW, 1966b ) . 

51  counted (POBSP, 1967a). 



Table 81. Observations of Ruddy Turnstones a t  S e a l  I s l and  

Populat ion 
Date of Survey Estimate Remarks and References 

1923 27 Apr. ? Presence noted (wetmore, ms . ) . 
1963 5 ~ a r .  ? Presence noted (POBSP, 1964d). 

26 June 0 ( POBSP, 1963 ) . 
1964 14 Mar. 0 (BSFW, 1964a ; POBSP, 196bb) . 

18 ~ u g .  9 count (POBSP, 1964a). 

1965 18-19 Mar. ? Presence noted (POBSP, 1965b). 

22 Mar, 50  I n  1 f l o c k  (c lapp  and Woodward, 1928: 20; 
BSFW, 1965; ~ B S P ,  1965a). 

1966 2 1  Sept.  3 0  (BSFW, 1966b ) , 

1967 22 ~ a r .  45 In  1 f l o c k  (BSFW, 1967a; POBSP, 1967d). 

31 May 5 (POBSP, 1967b). 

29 ~ u g .  65 Flock of 50  around t i d a l  pools  (POBSP, 
1967a ) . 

1968 24 Mar. 35 -40 Most numerous around t i d a l  pools  (BsFW, 
1968; POBSP, 1968).  

1969 11 ~ e p t .  o (BSFW, 1969d). 

Table 82. Observations of Ruddy Turnstones a t  Southeas t  I s l and  

Populat ion 
Date of Survey Estimate Remarks and References 

1916 4 Feb. l a r g e  ( ~ u n t e r ,  ms . ) . 
numbers 

1923 26 -28 Apr . common (wetmore, m s  . ) . 
1961 1 2  Mar. sma 11 (HDFG, 1961) . 

numbers 

1963 26 Feb.- 150-200 Throughout t h e  i s l a n d ;  roos t ing  on rocky 
8 ~ a r .  r e e f s  noc tu rna l ly  ( ~ l a p p  and Woodward, 1968 : 

20; POBSP, 1964d). 



Table 82. (continued) 

Population 
Date of Survey Estimate Remarks and References 

1963 18-23, 15 -20 Daily (clapp and Woodward, 1968: 20; 
25 June POBSP, 1963 ) . 

1964 13-14 Mar, 200 Count of 178 (Clapp and Woodward, 1968: 20; 
BSFW, 1964a; POBSP, 1964b). 

16-19 ~ u g .  75 I n  several  f locks along south shore and 
around i n t e r i o r  lagoon (Clapp and Woodward, 
1968: 20; POBSP, 1964a). 

16 ~ e p t .  500 ( ~ l a p p  and Woodward, 1968: 20; BSFW, 1964b; 
POBSP, 1 9 6 4 ~  ) . 

1965 15-19 Mar. few (POBSP, 1965b ) . 
21-22 Mar, 86 Count (Clapp and Woodward, 1968: 20; BSFW, 

1965 ; POBSP, 1965a). 

1966 20-26 Sept. 200 (BSFW, 1966b). 

25-27Sept. 350 75-100 new birds arr ived on night of 26 
Sept. ( ~ l a p p  and Woodward, 1968: 20; POBSP, 
1966 ) . 

19Gr7 21-23 Mar. loo+ Scattered around (Clapp and Woodward, 1968: 
20; BSFW, 1967a; POBSP, 1967d).. 

28, 30 May- 116 Count (POBSP, 1967b ) . 
1 June 

28 -3 0 ~ u g  . 500 Flocks of 50-70 frequently flushed from 
rock ledges on south s ide;  ca. 30 bi rds  
feeding a t  once i n  cen t ra l  E d a l  pools; 
f locks  of 10-30 frequented beaches (POBSP, 
1967a). 

1968 22-24 Mar. 100 Feeding i n  small numbers i n  i n t e r i o r  t i d a l  
pools but most numerous on rocky Sedges along 
south s ide  (BsFW, 1968; POBSP, 1968), 

1969 10-12 Feb. 50 Common along beaches (BsFW, 1969a). 

31 Mar,- 26 Count (BSN, 1969b ) . 
2 Apr, 

26 -31 May 16 Maximum number during survey (BsFW, 1 9 6 9 ~ ) .  

10-19 Sept. 225 (BsFW, 1969d), 



Table 83. Observations of Ruddy Turnstones on other islands a t  Pearl  
and Hermes Reef 

Population 
Date of Survey Island Estimate Remarks and References 

1964 18 ~ u g .  Bird 3 (POBSP, 1964a). 

18 ~ u g .  Sand 2 (POBSP, 1964a). 

18 ~ u g .  Ki t tery  1 Seen from Seal Island (POBSP, 1964a). 

17 Sept. L i t t l e  15 Count (clapp and Woodward, 1968: 20; 
North BSFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

1965 18 Mar. L i t t l e  1 ( ~ l a p p  and Woodward, 1968 : 20). 
North 

18 Mar. Ki t tery  30 Flock f ly ing  over island (clapp and 
Woodward, 1968: 20; POBSP, 1965b). 

22 Mar. Planetree 1 ( ~ l a p p  and Woodward, 1968: 20; BSFW, 
1965; FQBSp, 1965a) 

22 Mar. Sand 4 (clapp and Woodward, 1968: 20; BSFW, 
1965 ; POBSP, 1965a ) . 

22 Mar. Bird 0 1 long-dead banded turnstone found 
(BSFW, 1965; POBSP, 1965a). 

22 Mar, Kit tery  1 (clapp and Woodward, 1968: 20; BSFW, 
1965 ; POBSP, 1965a) . 

1966 21 Sept. Ki t t e ry  3 (BSFW, 1966b ) . 
1967 22 Mar, Ki t tery  15 (clapp and Woodward, 1968: 20; BSFW, 

19674 .  

29 ~ u g .  L i t t l e  10 count; 1 f lock (POBSP, 1967a). 
North 

1968 24 Mar. Ki t tery  17 1 flock (BSFW, 1968 ; POBSP, 1968). 

SNIPE species Capella sp. 

Accidental; one s igh t  record, 



Observations 

An unusual  shorebi rd ,  i d e n t i f i e d  by K r i d l e r  (BSW, 1964a) a s  a  
Common ( ~ i l s o n ' s )  Snipe, was seen on Southeas t  I s l a n d  13 March 1964. 
Both Common Snipe, Capel la  ga l l i nago  d e l i c a t a ,  and P i n t a i l  Snipe, 

have been co l l ec t ed  on Kure A t o l l  ( ~ l a p p  and Woodward, 
This i s  a  f i r s t  s i g h t  record f o r  P e a r l  and Hermes. 

KNOT C a l i d r i s  canutus 

S t a t u s  

Accidental ;  one specimen record,  

Observations 

A very  f a t  female Knot, co l l ec t ed  15 March 1965, c o n s t i t u t e s  t he  only 
record;  it was the  f i r s t  specimen taken i n  t h e  e n t i r e  Hawaiian a rea .  Knots 
have been seen a t  Midway and Oahu ( ~ l a p p  and Woodward, 1968: 21-22); one 
was r ecen t ly  c o l l e c t e d  on Oahu ( ~ l a p p  and Pyle,  1968: 38). 

It was f i r s t  seen i n  the a f te rnoon a s  it f ed  along t h e  Sesuviurn- 
bordered edge of a  small  brackish pond i n  t he  c e n t e r  of Southeast  I s l and .  
The b i r d  was very  wary, f l u sh ing  when approached; it was l a t e r  observed on 
rocky rubble with a  f l o c k  of Golden Plovers .  A f t e r  f l u s h i n g  once more, 
t he  Knot re turned  t o  t he  margin of t h e  c e n t r a l  pond where it was c o l l e c t e d  
(POBSP, 1965b). 

Specimens 

POBSP: USNM 494130, 9, co l l ec t ed  on Southeas t  I s l and  15 March 1965 - 
by Clapp. 

SANDERLING Crocethia  a l b a  - 
S t a t u s  - 

Common migrant ;  u sua l ly  recorded i n  s i n g l e s  o r  i n  small  f l ocks  on 
beaches. A few b i r d s  p re sen t  throughout t he  y e a r ,  POBSP and BSFW maximum 
populat ion count 7 i n  March 1963 and August 1967. 

Observations 

HDFG personnel  f i r s t  recorded Sander l ings  i n  March 1961. POBSP and 
BSFW personnel  recorded them i n  1963, and have found them each yea r  except  
1966. Clapp and Woodward (1968 : 22) repor ted  some of t hese  observa t ions  ; 
a l l  Sanderl ing observa t ions  a r e  presented i n  Tables 84 t o  86. 



Annual Cycle 

Sander l ings  can be found on t h e  a t o l l  i n  smal l  numbers throughout 
the  year .  March populat ion counts average 5 and range from 3 t o  7. 

Ecologica l  D i s t r i b u t i o n  

Sander l ings  have been recorded on Grass (7  t imes) ,  K i t t e r y  (2 ) ,  
L i t t l e  North ( l ) ,  North ( l ) ,  S e a l  ( 3 ) ,  and Southeas t  ( 9 ) .  This  spec i e s  
i s  commonly seen a s  s ing le s ,  o r  i n  sma l l  f l o c k s  on beaches, where it 
f r equen t ly  a s s o c i a t e s  with Ruddy Turnstone. 

Table 84. Observations of Sanderl ings a t  Grass I s land  

Population 
Date of  Survey Estimate Remarks and References 

1963 5 ~ a r .  1-2 ( c l app  and Woodward, 1968: 22; POBSP, 
1964d). 

26 - 27 June 0 (POBSP, 1963 ) . 
1964 14 Mar. 3 ( c l app  and Woodward, 1968: 22; BSFW, 1964a; 

POBSP, 1964b ) , 

18 ~ u g .  2  (c lapp  and Woodward, 1968: 22; POBSP, 1964a) .  

1965 19 Mar. 3 In  f l o c k  of t u rns tones  a t  southwest co rne r  
( c l app  and Woodward, 1968 : 22; POBSP, 1965b ) . 

22 Mar. 3 (BsFW, 1965; POBSP, 1965a).  

1966 2 1  Sept .  o (BSFW, 1966b).  

1967 22 Mar. 0 (BsFW, 1967a; POBSP, 1967d). 

1968 24 Mar. 3 Feeding wi th  tu rns tones  along sandy s t r i p  
connect ing 2 ha lves  of i s l a n d  (BSFW, 1968; 
POBSP, 1968 ) . 

1969 11 ~ e p t .  0  (BSFW, 1969d). 



Table 85. Observations of Sanderlings a t  Southeast Island 

Population 
Date of Survey Estimate Remarks and References 

1923 26-28 Apr . 0 (wetmore, ms  . ) . 
1961 12 Mar. small (HDFG, 1961). 

numbers 

1963 26 Feb.- 3 (clapp and Woodward, 1968: 22; POBSP, 1964d), 
8 Mar. 

18-23, o (POBSP, 1963 ) . 
25 June 

1964 13-14 Mar. 2 (clapp and Woodward, 1968: 22; BSFW, 1964a; 
POBSP, 1964b ) . 

16 ~ e p t .  0 (BSFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

1965 15-19 Maro 1 On several  occasions (clapp and Woodward, 
1968: 22; POBSP, 1965b). 

21-22 Mar. 1 ( ~ l a p p  and Woodward, 1968: 22; BSFW, 1965; 
POBSP, 1965a). 

1966 25-27 Sept. 0 (POBSP, 1966). 

1967 21-23 Mar. 2 (BsFW, 1967a; POBSP, 1967d). 

28, 30 May- 0 (POBSP, 1967b ) . 
1 June 

28-30 ~ u g .  2-3 Most frequently along sandy north beach, 
a l so  foraging along ea s t  shore of lagoon; 
1 feeding inland i n  a t i d a l  pool (POBSP, 
1967a ) . 

1968 22-24 Mar. 1-2 Most frequently on sandy north beach and 
s p i t  connecting two halves of island; 1 on 
southwest beach (BsFW, 1968; POBSP, 1968). 

1969 10-12 Feb, 0 (BSFW, 1969a ) . 
31 Mar.- 0 (BSFW, 1969b). 

2 Apr. 
\ 

26-31 May 0 (BSFW, 1 9 6 9 ~ ) .  

10-19 Sept. 2 (BSN, 1969d ) . 



Table 86. Observations of Sanderl ings on o the r  i s l a n d s  a t  P e a r l  and 
Hermes Reef 

Populat ion 
Date of Survey I s l and  Estimate Remarks and References 

1963 5 Mar. S e a l  few (c lapp  and Woodward, 1968: 22; 
POBSP, 1964d). 

1964 19-20 Aug. North 1 (clapp and Woodward, 1968: 22; 
POBSP, 1964a).  

17 Sept .  L i t t l e  1 (BSFW, 1964b; POBSP, 1 9 6 4 ~ ) .  
North 

1965 22 Mar. K i t t e r y  l (BSFW, 1965; POBSP, 19652). 

1967 22 Mar. S e a l  1 I n  f lock  of Ruddy Turnstones 
(c lapp  and Woodward, 1968: 22; 
BSFW, 1967a; POBSP, 1967d). 

29 ~ u g .  S e a l  2 Foraging around t i d a l  pools  (POBSP, 
1967a - 

1968 24 Mar. K i t t e r y  1 I n  f l o c k  of t u rns tones  (BSFW, 1968; 
POBSP, 1968).  

SHARP-TAILED SANDPIPER E r o l i a  acuminata 

S t a t u s  

Accidental ;  two specimen records.  

Observations 

On 27 September 1966 POBSP personnel  c o l l e c t e d  two female Sha rp - t a i l ed  
Sandpipers a t  the  pond on t h e  e a s t  s i d e  of Southeas t  I s l and .  Both had ex- 
t remely heavy f a t  d e p o s i t s  and were not  molt ing.  These b i rds ,  and one seen 
t h e  preceding day, comprise t h e  only records.  The spec i e s  i s  a l s o  known 
from Laysan, Midway, and Kure (clapp and Woodward, 1968 : 23-24; POBSP, 1966). 

Specimens 

POBSP: USNM 497216-17, 99, c o l l e c t e d  on Southeas t  I s l and  27 September - 
1966 by Lewis. 

DUNLIN E r o l i a  a l p i n a  sakhal ina  

S t a t u s  

Accidental ;  one specimen record. 



Observations 

A very f a t  male Dunlin, with medium t o  heavy body molt, was c o l l e c t e d  
by POBSP personnel  on 15 March 1965 a s  it f e d  i n  a small  Sesuvium-bordered 
brackish  pond on Southeast  I s l and .  This specimen, t he  only record f o r  
P e a r l  and Hermes Reef, was subsequently i d e n t i f i e d  a s  E r o l i a  a l p i n a  sak- 
h a l i n a  by Mrs. Roxie C ,  Laybourne of t h e  U.S. F i s h  and Wi ld l i f e  Serv ice .  
Dunlins have a l s o  been recorded from Kure, Laysan, and Midway (Clapp and 
Woodward, 1968 : 24 ; POBSP, 1965b). 

Specimens 

POBSP: USNM 494127, d, co l l ec t ed  on Southeast  I s l and  15 March 1965 
P 

by Clapp. 

Philomachus pugnax 

S t a t u s  

Accidenta l ;  one specimen record.  

Observations 

A Ruff was seen on the  morning of 28 August 1967 a s  it f e d  with 
s e v e r a l  Ruddy Turnstones i n  the  l a r g e s t  t i d a l  pool  i n  t h e  Sesuvium-fi l led 
depression on Southeast  I s l and .  It was subsequent ly c o l l e c t e d  and found 
to-be an immature b i rd ,  not molting, with l i g h t  f a t - d e p o s i t s  (POBSP, 1967a).  

This  i s  t he  t h i r d  record from t h e  C e n t r a l  P a c i f i c .  Ruffs have been 
repor ted  from Kure A t o l l  (Clapp and Woodward, 1968: 24-25) and from Johnston 
A t o l l  ( ~ h e l t o n ,  i n  prep . ) .  

Specimens 

POBSP: USNIvI 543&2, immature 9, c o l l e c t e d  28 August 1967 on Southeas t  - 
by Clapp. This  i s  a f i r s t  specimen record.  

RED PHALAROPE 

S t a t u s  

Accidenta l ;  one specimen record ,  

Observations 

Phalaropus f u l i c a r i u s  

On 22 March 1967 POBSP personnel  found the  d r i e d  ca rcas s  of a Red 
Phalarope i n  a s t and  of wild mustard i n  the  i n t e r i o r  of Southeast  I s l and  
(POBSP, 1967d). This  i s  t h e  only record from P e a r l  and Hermes Reef; t h i s  

t spec ies  has a l s o  been taken from Kure and t h e  main Hawaiian a r e a  (Clapp 
and Woodward, 1968 : 25 ) . 



Specimens 

POBSP: USNM 497293, c o l l e c t e d  22 March 1967 on Southeast  I s l a n d  - 
by Hackman. 

RING-BILLED GULL - Larus de iawarens is  

S t a t u s  

S t r a g g l e r ;  one specimen and one s i g h t  record.  

Observations 

A Ring-bi l led Gul l  i n  second win te r  plumage was c o l l e c t e d  5 March 1963 
on L i t t l e  North I s l and  by POBSP (1964d) personnel .  This specimen c o n s t i t u t e d  
t h e  f i r s t  record  from P e a r l  and Hermes Reef; t h i s  spec i e s  i s  a l s o  known from 
Kure A t o l l  (c lapP and Woodward, 1968: 25; S ib l ey  and McFarlane, 1968: 315). 

On t h e  a f te rnoon of 23 March 1967 BSFW personnel  repor ted  a  Ring-bi l led 
Gul l  f l y i n g  o f f  Southeast  I s l and .  This  b i r d  was not  seen by t h e  POBSP ob- 
s e r v e r  p re sen t  on t h e  survey and no cor robora tory  d e t a i l s  of t he  s i g h t i n g  
a r e  a v a i l a b l e  (BSFW, 1967a; POBSP, 1967d). 

Specimens 

POBSP: USNM 493342, unsexed, c o l l e c t e d  5 March 1963 on L i t t l e  North - 
I s l and  by Sib ley .  

HERRING GULL - Larus a rgen ta tus  vegae 

S t a t u s  

Rare v i s i t o r ;  two specimen records .  

Observations 

The only specimens of Herr ing Gul l s  were co l l ec t ed  by POBSP personnel  
i n  1963: a  young male i n  f i r s t  w in t e r  plumage was sho t  on Southeas t  on 
27 February; a  young female i n  f i r s t  n u p t i a l  plumage was sho t  on K i t t e r y  
on 5 March (POBSP, 1964d). 

Both specimens were subsequent ly r e f e r r e d  t o  D r .  L e s t e r  L. Shor t ,  Jr., 
of t he  American Museum of Natura l  His tory ,  and Mrs, Roxie C .  Laybourne, of 
t h e  U.S, F i s h  and Wi ld l i f e  Service,  f o r  subspec i f i c  determinat ion.  Both 
were i d e n t i f i e d  a s  Larus a rgen ta tus  vegae, a  r ace  t h a t  breeds i n  S i b e r i a .  

Herr ing Gul l s  have a l s o  been recorded from Kure, Laysan, L i s i ansk i ,  
and Midway ( ~ l a p p  and Woodward, 1968 : 26 ; Sib ley  and McFarlane, 1968 : 315).  



Specimens 

POBSP: USNM 493346, o', collect,ed on Southeast  I s l and  27 February - 
1963 by S ib l ey ;  USNM 493347, 9, co l l ec t ed  on K i t t e r y  I s l a n d  5 March 1963 
by S ib l ey .  

GLAUCOUS -WINGED GULL Larus glaucescens 

I r r e g u l a r  v i s i t o r ;  f o u r  specimens and t h r e e  s i g h t  records  from 
February, March, and A p r i l .  

Observations 

The f i r s t  record was t h e  c a r c a s s  of an a d u l t  b i r d  c o l l e c t e d  on S e a l  
I s l a n d  2 7  A p r i l  1923 by Alexander Wetmore ( ~ l a p p  and Woodward, 1968: 27). 

Another Glaucous-winged Gull,  one of  f o u r  g u l l s  p r e s e n t  on the a t o l l ,  
was sho t  on Southeast  I s l and  by POBSP personnel  on 26 February 1963 ( s i b l e y  
and McFarlane, 1968: 315; POBSP, 1964d). This  b i r d  was a male i n  f i r s t  
n u p t i a l  plumage, 

POBSP personnel  saw two more Glaucous-winged Gul l s  on the  southern t i p  
of North I s l and  on 17 March 1965. An unsuccessfu l  a t tempt  was made t o  co l -  
l e c t  t hese  g u l l s  which f lu shed  and f lew t o  nearby L i t t l e  North I s l and  where 
they  were c o l l e c t e d  t h e  fo l lowing  morning ( s i b l e y  and McFarlane, 1968: 315; 
POBSP, lg65b).  Both specimens were young b i r d s  i n  f i r s t  n u p t i a l  plumage. 
The i r  stomachs contained f i s h  remains; one contained a gastropod and s e v e r a l  
foramini fe ra  a s  wel l .  

Specimens 

POBSP: USNM 493345, o', c o l l e c t e d  26 February 1963 on Southeast  by - 
S i b l e y .  USNM 494131-32, 99, c o l l e c t e d  18 March 1965 on L i t t l e  ~ o r t h  by 
Hoeman. 

Non-POBSP: USNM 489330, c o l l e c t e d  27 A p r i l  1923 on S e a l  by Wetmore. 

BLACK-LEGGED KITTIWAKE - Rissa  t r i d a c t y l a  

S t a t u s  

Rare v i s i t o r ;  t h r e e  specimen records.  

Observations 

On 15 March 1965 POBSP personnel  found t h e  remains of two Black-legged 
Kit t iwakes on Southeast  I s l a n d :  one nea r ly  whole ca rcas s  of an a d u l t  i n  
w in te r  plumage, and a wing from an immature b i r d  on the  beach near  t he  western 



end of the  i s land.  P a r t i a l  remains of another immature b i rd  were found 
19 March 1965 on the nor th  beach of Grass Is land near the  vegetat ion l i n e  
(POBSP, 1965b). Markings on the wings of the  two immature b i rds  ind ica te  
t h a t  both were l e s s  than two years o ld ,  

Black-legged Kittiwakes have been reported from Kure and Laysan ( ~ l a p p  
and Woodward, 1968 : 28-29). 

Specimens 

POBSP: USNM 496205 and 497375, adu l t  and immature respectively,  col -  - 
l ec ted  15 March 1965 on Southeast I s land by S tade l ;  USNM 496206, immature, 
col lec ted  19 March 1965 on Grass Is land by Wirtz. 

GRAY -BACKED TERN Sterna lunata 

S ta tus  

Common breeding species ;  present  spring,  summer, and e a r l y  f a l l ;  absent  
r e s t  of year.  Nests during spring and summer on Grass, Seal ,  and Southeast 
I s lands ;  occasionally seen on o ther  i s l ands ,  POBSP and BSFW maximum popula- 
t i o n  est imate 1,860t i n  May and June 1967. 

Observations 

Wetmore (ms. ) recorded nes t ing  Gray-backed Terns i n  A p r i l  1923. Anderson 
(1954: 82) saw a colony during h i s  l a t e  1920's v i s i t s .  On 14 October 1957, 
while surveying the  a t o l l  from the  a i r ,  Rice (ms, a )  noted severa l  uniformly 
gray t e r n s  i n  b r igh t  sunl ight  f l y i n g  near White Terns over the  l a rge  protrud- 
ing rocks a t  the  nor theas tern  end of the  r e e f .  He t e n t a t i v e l y  i d e n t i f i e d  
these  a s  Blue-gray Noddies (proeels terna  cerulea) ,  but  they were more l i k e l y  
t o  have been Gray-backed Terns, Woodside and Kramer (HDFG, 1961) found Gray- 
backed Terns i n  March 1961. POBSP and BSFW personnel recorded nes t ing  gray- 
backs each year  s ince  1963, A l l  Gray-backed Tern observations a r e  presented 
in  Tables 87 t o  89. 

Annual Cycle 

The l o c a l  annual breeding cycle i s  shown i n  Figure 58. Adults r e tu rn  
a s  e a r l y  a s  e a r l y  February a f t e r  being absent  during l a t e  f a l l  and winter .  
Eggs a re  known as  e a r l y  a s  mid-March; peak egg laying must be during Apr i l ,  
and eggs a r e  known a s  l a t e  a s  mid-August. Hatching began a s  e a r l y  a s  l a t e  
A p r i l  i n  1923, and f l y i n g  M a t u r e s  were seen i n  l a t e  May 1969. Most young 
f ledge by l a t e  August and September. 

Ecological Dis t r ibu t ion  

Gray-backed Terns nes t  on Grass, Seal ,  and Southeast Is lands,  and have 
been seen a t  Bird, Ki t te ry ,  and North Is lands .  



Grass I s l and :  POBSP personnel  f i r s t  recorded a few a d u l t s  bu t  no 
n e s t s  i n  May 1967. Seve ra l  unfledged young were found on t h e  nor th  beach 
and i n  low vege ta t ion  i n  August 1967 ; no n e s t s  were seen then .  BSFW and 
POBSP personnel  aga in  noted a few a d u l t s  i n  March 1968  a able 89 ) .  

S e a l  I s l a n d :  Wetmore (ms.) found nes t ing  Gray-backed Terns i n  A p r i l  
1923. Clapp and Woodward (1968: 29) recorded t h e i r  presence i n  1963 t o  
1965 and 1967 from POBSP da ta .  Table 87 p re sen t s  a l l  observa t ions .  

March maximum populat ion e s t ima te s  average 32, and range from 0 t o  
300. The peak populat ion e s t ima te  was 350t ,  which coincided wi th  t h e  
peak n e s t  count of 175t .  This  spec i e s  n e s t s  on t h e  rocky e a s t  po r t ion  of 
t he  i s l a n d ;  a few b i r d s  may n e s t  on the  ground i n  t he  vegeta ted  west p o r t i o n .  

Southeas t  I s land:  Although Wetmore (ms.) noted breeding Gray-backed 
Terns i n  A p r i l  1923 and Woodside and Kramer (HDFG, 1961) found some i n  
March 1961, Clapp and Woodward (1968: 29) f i r s t  publ ished records  of t h e i r  
occurrence using 1963 t o  1967 POBSP da ta .  A l l  observat ions a r e  presented  
i n  Table 88. 

March maximum populat ion e s t ima te s  average 209, and range from 30 t o  
600, The peak populat ion of 1,500 occurred i n  May and June 1967; co inc id ing  
with t h i s  was a peak n e s t  es t imate  of 450. Nests a r e  found on both e a s t  and 
west p o r t i o n s ,  On t h e  e a s t  po r t ion  smal l  groups of n e s t s  a r e  s c a t t e r e d  
about t h e  vegeta ted  por t ions ,  around the  c e n t r a l  t i d a l  pools ,  and a long  t h e  
per imeter  of t h e  no r theas t ,  south,  and southeas t  beaches. Some n e s t s  a r e  
found around t h e  perimeter  of vege ta t ion  on the  west po r t ion .  Usually,  t he  
n e s t s  a r e  on the  edge of t he  Sooty Tern sub-colonies .  

Other I s l ands :  POBSP personnel  have recorded Gray-backed Terns r o o s t -  
ing  on Bi rd  and K i t t e r y  I s l ands  and f l y i n g  over North I s l and  ( ~ l a p p  and 
Woodward, 1968: 29) ,  These d a t a  a r e  presented  i n  Table 89. 

Banding and Movements 

POBSP and BSFW personnel  banded 338 Gray-backed Terns  a able 90) .  
Eleven have been recaptured on the  a t o l l .  There have been no i n t e r i s l a n d  
movements involving P e a r l  and Hermes Reef. 

Specimens 

Non-POBSP: USNM 300633-34, d, 9, c o l l e c t e d  27' A p r i l  1923 by Wetmore; 
USNM 300635-36, cf, d, co l l ec t ed  26 A p r i l  1923 by Wetmore. These a r e  f i r s t  
specimen records .  



Table 87. Observations of Gray-backed Terns a t  Seal  I s land 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1916 4 Feb. - Not mentioned i n  repor t  ( ~ u n t e r ,  ms.). 

1923 27 Apr. 3 00 Breeders with eggs and newly hatched young 
(wetmore, ms. ) . 

1963 5 Mar. 0 (POBSP, 1964d). 

26 June 120-140 100 adu l t s ,  20-40 young (c lapp and Woodward, 
1968 : 29; POBSP, 1963). 

1964 14 Mar. 4 -5 No nes t s  ( ~ l a p p  and Woodward, 1968: 29; 
BSFW, 1964a; POBSP, 1964b). 

18 Aug. 15 A l l  adu l t s ;  no evidence of breeding (clapp 
and Woodward, 1968: 29; POBSP, 1964a). 

1965 18-19 Mar. 200-300 Roosting a t  n ight ;  40-100 breeders; 20-50 
nes t s  with eggs; j u s t  beginning t o  l a y  
(clapp and Woodward, 1968 : 29; POBSP, 1965b). 

22 Mar. 15 0 Mostly adu l t s  present  nocturnal ly ;  4 nes t s  
with eggs (BsFW, 1965; POBSP, 1965a). 

1966 21 Sept.  7+ 5 f l y i n g  immatures and 2 l a rge  dependent 
young (BSFW, 1966b). 

1967 22 Mar. 25 Roosting on rocky area  a t  north end; no nes ts  
found (clapp and Woodward, 1968: 29; . BSFW, 
1967a ; POBSP, 1967d ) . 

31 May 350-t Breeders; 175t nes t s :  most with eggs, a  few 
with chicks up t o  10 days old (POBSP, 1967b). 

29 ~ u g .  10 1 a d u l t ;  9 fledged immatures (POBSP, 1967a). 

1968 24 Mar. 100 Adults; 30-40 breeders; 15-20 nes t s  with 
eggs (BSFW, 1968; POBSP, 1968). 

1969 11 ~ e p t .  12 (BSFW, 1969d). 

Table 88. Observations of Gray-backed Terns a t  Southeast I s land 

Population 
Date of Survey Estimate Breeding Sta tus ,  Remarks, and References 

1916 4 Feb. Not mentioned i n  repor t  ( ~ u n t e r ,  m s .  ). 



Table 88. (cont inued)  

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, and References 

1923 26-28 Apr. 600 Breeders,  with eggs o r  newly hatched 
young (wetmore, ms . ) . 

1963 26 Feb. - 
8 Mar. 

18-23, 
25 June 

1964 13-14 Mar. 

16 Sept .  

1965 15 -19 Mar. 

21-22 Mar, 

1966 1 Apr. 

20-26 Sept .  

25-27 Sept  . 

28-30 May- 
1 June 

Apparently j u s t  a r r i v i n g ;  on the  ground 
b u t  no eggs y e t  l a i d  (HDFG, 1961). 

Adults ;  1 s t  a r r i v e d  3 March; gradual ly  i n -  
creased i n  numbers throughout survey; no 
eggs l a i d  ( c l app  and Woodward, 1968: 29; 
POBSP, 1964d). 

1,000 a d u l t s ,  most breeding b i r d s  on eggs, 
bu t  40 p a i r s  wi th  smal l  ch icks  (c lapp  and 
Woodward, 1968: 29; POBSP, 1963).  

Adults  on the  ground; no n e s t s  (c lapp  and 
Woodward, 1968: 29; BSFW, 1964a; POBSP, 
196413 ) . 
600-700 a d u l t s ;  500 breeders  with 2 5 0 h e a r -  
f ledged young, a few chicks,  1 egg 
(c lapp  and Woodward, 1968: 29; POBSP, 1964a).  

40 a d u l t s ,  2. 10  f l y i n g  immatures ( c l app  
and Woodward, 1968: 29; BSFW, 1964b; POBSP, 
1 9 6 4 ~ ) ~  

Adults  on ground bu t  no eggs (c lapp  and 
Woodward, 1968 : 29; POBSP, 1965b),  

Adults,  no n e s t s  (BSFW, 1965; POBSP, 1965a).  

Not mentioned i n  notes  (BsFW, 1966a).  

8 adu l t s ,  2 f l y i n g  immatures (BsFW, 196613). 

40  a d u l t s ,  14' b reeders ,  ca .  7 f l y i n g  im- 
matures s t i l l  being f e d  (Clapp and Woodward, 
1968: 29; POBSP, 1966). 

Adults  on ground by day, bu t  no n e s t s  wi th  
eggs ( ~ l a p p  and Woodward, 1968: 29; BSFW, 
1967a; POBSP, 1967d). 

900-1,000 breeders  ; 4-50 n e s t s  : mostly with 
f r e s h  eggs, 10-day-old ch icks  (POBSP, 1967b),  



Table 88. (continued) 

Population 
Date of Survey Est h a t e  Breeding Sta tus ,  Remarks, and References 

1967 28 -3 0 Aug . 75 50 breeders, ca. 25 dependent young, some 
f ly ing  ( ~ 0 ~ ~ ~ 7 1 9 6 7 a ) .  

1968 22-24 Mar. 100-150 Adults on ground by day, but no eggs (BSFW, 
1968; POBSP, 1968). 

1969 10-12 Feb. 5 0 ~ d u l t s ,  nocturnal only (BSFW, 1969a). 

3 1  Mar.- 190 Breeding adul ts ,  95 nests  (BsFW, 1969b). 
2 Apr. 

26-31 May 15 0 100 on e a s t  port ion,  50 on west; eggs t o  
f ly ing  young (BSFW, 1-9692). 

10-19 Sept. 4 (BSFW, 1969d). 

Table 89, Observations of Gray-backed Terns on other islands a t  Pear l  
and Hermes Reef 

Population Breeding 
Date of Survey Island Estimate Sta tus ,  Remarks, and References 

1963 23-25 June North 1-2 Flying over dai ly  (clapp and Wood- 
ward, 1968 : 29 ; POBSP, 1963 ). 

1964 18 Aug.  Bird 1 (clapp and Woodward, 1968: 29; 
POBSP, 1964a). 

18 ~ u g .  Ki t tery  1 Seen from Seal Island (clapp and 
Woodward, 1968: 29; POBSP, 1964a). 

19-20 Aug. North 6 Adults f ly ing  over ( ~ l a p p  and Wood- 
ward, 1968: 29; POBSP, 1964a). 

1967 3 1  May Grass 6 -8 Adults f ly ing  over; t h e i r  behavior 
indicated nests  but none was found 
(POBSP, 1967b). 

29 A % -  Grass 7-10 1 unfledged young; remainder were 
recent ly  fledged young (POBSP, 1967a). 

1968 24 Mar. Grass 4 -6 On the ground but no eggs (BSFW, 1968; 
POBSP, 1968 ) . 



Table 90. Gray-backed Terns banded a t  Pearl  and Hermes Reef 

Bander: POBSP POBSP POBSP POBSP POBSP BSFW 
Period of Survey 

Feb.- 
Age - Mar. June 1963 Aug. Sept. 1964 Mar. Mar. 1965 

Island Class 1963 1963 Total 1964 1964 Total  1965 1965 Total Totals  

Southeast Adult 13 200 2W 27 0 27 0 47 47 287 
Young o 1 44 - - 45 - 1 - - 1 0 - 4 6 
Total  : 13 201 'm 71. 1 72 0 333 

Seal  ~ d u l t  o o o o o 5 o 5 5 
Total  13 201 214 73- 1 7 2 5 47 52 338 



SOOTY TERN 

215 

Ste rna  f u s c a t a  

S t a t u s  

Abundant breeding spec i e s ;  p re sen t  u sua l ly  from mid-February through 
e a r l y  October; absent  dur ing  r e s t  of yea r .  Nests on t h e  ground a t  S e a l  
and Southeast  I s l ands ;  known from Grass and North I s l a n d s .  Maximum POBSP 
and BSFW populat ion e s t ima te  80,000t i n  May and June 1967. 

Observations 

Munro (1942: 12) ,  on 6 J u l y  1891, was the  f i r s t  t o  s e e  a few Sooty 
Terns o f f  P e a r l  and Hermes Reef; he d id  not  go ashore.  One was seen by 
W i l l e t t  i n  mid-March 1913 ( ~ a i l e ~ ,  1956 : 32) .  Wetmore (ms . ) observed Sooty 
Terns with eggs i n  A p r i l  1923, and Gal t sof f  (1933: 1 9 )  noted them i n  l a r g e  
numbers i n  l a t e  summer 1930. Richardson (1967: 24) noted t h a t  they  bred 
here ,  bu t  gave no da t a .  POBSP, HDFG, and BSFW personnel  observed t h i s  
spec i e s  i n  1961, and 1963 t o  1969. A l l  observa t ions  a r e  summarized i n  
Tables  91 t o  93. 

Annual Cycle 

The l o c a l  breeding cycle  i s  i l l u s t r a t e d  i n  Figure 58. Adul t s  begin 
t o  a r r i v e  i n  mid-February; a f t e r  swi r l i ng  overhead d i u r n a l l y  and a l i g h t i n g  
on the  ground noc tu rna l ly  dur ing  l a t e  February and March, they  usua l ly  
s e t t l e  on the  ground both day and n ight  by l a t e  March. Egg l ay ing  probably 
commences i n  mid-April and reaches a high from l a t e  A p r i l  t o  mid-May. 
Hatching may be a s  e a r l y  a s  mid-May, bu t  reaches a high i n  l a t e  May and 
e a r l y  June. Fledging occurs  by mid-August; some young remain i n t o  l a t e  
September, with a few s t r a g g l e r s  remaining i n t o  October. The major i ty  of 
a d u l t s  and immatures u s u a l l y  depa r t s  by mid-September. 

The Sooty Tern i s  the  most abundant spec ies  a t  P e a r l  and Hermes Reef. 
The peak populat ion occurs  i n  l a t e  May and June: 80,000 i n  1967 and 40,000 
i n  1963 and 1969. The peak n e s t  counts  a l s o  occur during May-June: 38,700+ 
i n  1967, - ca. 20,000 i n  1963 and 1969. 

Ecologica l  D i s t r i b u t i o n  

The Sooty Tern n e s t s  a t  S e a l  and Southeast  I s l ands ,  and i s  known from 
Grass and North I s l ands .  

S e a l  I s l and :  Wetmore (ms.) f i r s t  observed nes t ing  Sooty Terns i n  
A p r i l  1923. POBSP and BSFW personnel  observed nes t ing  i n  most years  s ince  
1963  a able 91). 

The h ighes t  populat ion was 1,000 t o  1,500 roos t ing  b i r d s  i n  August 1964. 
Nine n e s t s  were found i n  l a t e  May 1967, and 50 i n  l a t e  June 1963. Nest s i t e s  
i n  1967 were in  an a r e a  of Tr ibulus ,  Boerhavia, Lepidium, and Erag ros t i s .  

Southeast  I s l and :  Southeast  i s  the  major breeding i s l a n d  a t  P e a r l  and 
Hermes Reef. Wetmore (ms.) f i r s t  recorded nes t ing  i n  A p r i l  1923. Ga l t so f f  



1933: 19 )  publ ished the  f i r s t  record of t h e i r  occurrence from observa- 
ions taken i n  l a t e  summer 1930. Since 1963 BSFW and POBSP personnel  
hserved nes t ing  Sooty Terns each year   a able 92) .  A peak populat ion of 
'1,000 occurred i n  May and June 1967. 

Nests a r e  u sua l ly  s c a t t e r e d  over t he  e n t i r e  i s l a n d .  The May and June 
i967 populat ion contained d e f i n i t e  subpopulations,  groups of b i r d s  t h a t  had 
>~egun t o  n e s t  a t  d i f f e r e n t  t imes; some of these  subpopulations were i s o l a t e d ,  
but o the r s  were contiguous. Density of nes t ing  b i r d s  and age of eggs (us ing  
'lotation method) were determined f o r  a l l  t he  subpopulat ions.  From t h i s ,  
the  e n t i r e  i s l a n d ' s  Sooty Tern populat ion s i z e  was ca l cu la t ed   a able 94 ) .  

Other I s l a n d s :  W i l l e t t  observed a Sooty Tern a t  North I s l and  i n  March 
1.913 ( ~ a i l e y ,  1956: 3 2 ) .  I n  r ecen t  years ,  POBSP and BSFW personnel  noted 
soo t i e s  f l y i n g  over i n  very  small  numbers. From 2 t o  20 ind iv idua l s  were 
a l s o  recorded over Grass I s l and  by POBSP and BSFW personnel   a able 93) .  
Sooty Terns probably f l y  over a l l  the o t h e r  i s l a n d s  i n  the  a t o l l  dur ing  t h e  
spr ing  and summer. 

Banding and Movements 

POBSP personnel  banded 4,327 Sooty Terns  a able 95) .  Of these,  343 
have been recaptured on the  a t o l l  ( s ee  Table 1 6 ) ;  another  8 have been cap- 
tured  ( 2  each)  a t  L i s i ansk i ,  Midway, Kure, and Johnston.  Furthermore, 14 
Sooty Terns, 7 from Johnston, 5 from Kure and 1 each from L i s i a n s k i  and 
Midway, have been captured on P e a r l  and Hermes. Data a r e  presented i n  
Appendix Tables 12a and 12b. 

Specimens 

POBSP: USNM 494934, 0 ,  co l l ec t ed  on Southeas t  I s l and  17 August 1964 
by ~ a r s h a l l  (usFW 753 -24662). 

Non-POBSP: USNM 300543-44, cf, cf, c o l l e c t e d  26 A p r i l  1923 by Wetmore. 

These a r e  f i r s t  specimen records.  

Table 91. Observations of Sooty Terns a t  S e a l  I s l and  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1923 27 Apr. 3 00 Adults,  few with eggs (wetmore, ms. ). 

1963 5 Mar. ? Flying  over (POBSP, 1964d). 

26 June 100 Adult breeders ,  50 n e s t s  with eggs (POBSP, 
1963 ) 

1964 14 Mar. 0 (BSFW, 1964a; POBSP, 1964b), 



Table 91. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1964 18 Aug . 1,000- Adults roos t ing  on ground (POBSP, 1964a). 
1,500 

1965 18-19 Mar. 200-300 Swirl ing overhead a t  n ight ;  none on ground 
(POBSP, 1965b ) . 

22 Mar. 100 Flying over by day (BSFW, 1965; POBSP, 
196%) 

1967 22 Mar. 0 (BSFW, 1967a ; POBSP, 1967d). 

31 May 18 Adult breeders;  9 on eggs among nes t ing  
Gray-backed Terns (POBSP, 1967b). 

1968 24 Mar. 2 Adults f l y i n g  off  shore (BSFW, 1968 ; POBSP, 
1968 ) . 

Table 92. Observations of Sooty Terns a t  Southeast Is land 

Popula t ion 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1916 4 Feb. - Not mentioned in  repor t  ( ~ u n t e r ,  ms . ) . 
1923 26-28 Apr. 200 Adults, few with eggs (wetmore, ms.). 

1930 23 Ju ly -  l a rge  (Galtsoff ,  1933: 19) .  
Aug . numbers 

1961 12 Mar. ? Apparently j u s t  a r r iv ing ;  none on ground 
(HDFG, 1961). 

1963 26 Feb.- 5,000- Adults, on ground by day and night ;  no  
8 Mar. 7 , 000 eggs (POBBP, 1964d). 

18-23, 40,000 Most with eggs but a few recent ly  hatched 
25 June young present ;  very few with l a rge  chicks 

(POBSP, 1963 ) . 



Table 92. (continued) 

Population 
Date of Survey Estimate 

1964 13-14 Mar. 2,000 

16 ~ e p t .  5,000- 
6,000 

1965 15-19 Mar. 1,500- 
2,000 

21-22 Mar. 3,000- 
4,000 

1966 1 Apr. thousands 

20-26 ~ e p t .  ? 

25-27 Sept. 5 

1967 21-23 Mar. 2,000- 
5,000 

28, 30 May- 80,000 
1 June 

1968 22-24 Mar. 1,000 

1969 10-12 Feb. 5 

3 1  Mar.- 3,000 
2 Apr. 

Breeding S ta tus ,  Remarks, and References 

Adults: about 300 i n  a i r  a t  noon, 700 
a t  dark; about 1,000 on ground a t  night  
with more overhead; no eggs (BSEW, 1964a; 
POBSP, 1964b ) . 
Most with fledged young but some unfledged 
bi rds  ; 6,000t young (POBSP, 1964a) . 
Adults and immatures, some s t i l l  incapable 
of f l i g h t  (BsFW, 1964b; PQBSP, 1 9 6 4 ~ ) .  

Adults f locking overhead, some 'on ground 
by day; no eggs (POBSP, 1965b). 

Adults, some on ground by day, many more 
a t  night;  no eggs (BsFW, 1965; POBSP, 
19658 ) 

Circ l ing;  few on ground (BSFW, 1966a). 

Few heard overhead a t  n ight ;  1 emaciated 
immature incapable of f l i g h t  (BsFW, 1966b). 

Few f ly ing  over (POBSP, 1966). 

About 2,000 i n  swirl ing f locks  by day, 
5,000 a t  n ight ;  1,200 on ground a t  n ight ;  
no eggs (BSW, 1967a; POBSP, 1967d). 

38,707 nes t s ;  f r e s h  eggs t o  recent ly  hatched 
young; most with moderately or. heavily in-  
cubated'eggs; estimate based on density-area 
ca lcula t ions  (POBSP, 1967b). 

Adults and f ly ing  young; some 200 young; 
most fledged but some s t i l l  being fed by 
parents  (POBSP, 1967a). 

Swirling by day, numbers increasing towards 
dusk; about 150 on the  ground by day; no 
eggs (BSFW, 1968; POBSP, 1968). 

Heard c a l l i n g  a t  night ,  none on ground 
(BSFW, 1969a). 

Adults; numbers increased towards evening; 
no nes ts  (BSFW, 1969b). 



Table 92. (continued) 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1969 26-31 May 40,000 A number of sub-colonies: the g rea t  
majori ty (20,000) with eggs o r  recent ly  
hatched young; 1 small colony of about 
400 contained near-fledged chicks;  sample 
nes t  counts i n  2 o ther  colonies suggest 
87% eggs and 13% young (BSFW, 1-9692). 

10-19 Sept.  1,570 (BSFW, 1969d). 

Table 93. Observations of Sooty Terns on o the r  i s l ands  a t  Pea r l  and 
Hermes Reef 

Population Breeding 
Date of Survey Is land Estimate Sta tus ,  Remarks, and References 

1891 6 ~ u l y  Offshore few ( ~ u n r o ,  1942: 12) .  

1913 15 Mar. North 1 (Bailey, 1956: 32) .  

1963 23-25 June North few Flying over (POB~IP, 1963 ) . 
26-27 June Grass severa l  Flying over (POBSP, 1963). 

1964 18 Aug. Grass 20 Flying around (POBSP, 1964a ) . 
19-20 Aug. North few Flying over (POBSP, 1964a). 

1967 16-17 Mar. North 2 Flew over by day (BSFW, 1967d). 

29-30 Aug . North severa l  Flew over l a t e  afternoon and evening 
(FOBSP, 1967a). 

1968 24 Mar. Grass 2 Adults f l y i n g  offshore (BSFW, 1968; 
POBSP, 1968). 

Table 94. Density and s t a t u s  of subpopulations of Sooty Terns on 
Southeast Is land,  28, 30 May-1 June 1967 

Nest S i t e s  S ta tus  

15,600 18-day eggs and 
hatchl ings  

5,231 1-day eggs t o  
hatchlings 



Table 94. (continued) 

Subpopulat ion Area* Densi tp* Nest S i t e s  Sta tus  

3  2,676 576 6,621 8-14-day eggs 

4 500 900 978 f resh eggs 

675 575 1, 124 14-day eggs t o  
hatchlings 

6,075 576 1,514 14-day eggs t o  
hatchlings 

7 2,774 575 5,835 14-day eggs t o  
hatchlings 

800 576 1,800 7-day eggs t o  
hatchlings 

Total 20,095 577- 38,703 1-day eggs t o  
hatchlings 

*Subpopulation area i n  square yards. 

**Mean individual  t e r r i t o r y  s izes  in  square inches. 

**Average. 

Table 95. Sooty Terns banded a t  Pearl  and Hermes Reef by the POBSP 

Period of Survey 

Age - June Aug . Mar. Aug . 
Island Class 1963 1964 1965 1967 Totals 

Southeast Adult 1,300 2,000 0  25 3,325 
Young 0 1,000 - 0 - 0 
Total: 1,300 3,000 0  25 

Seal Adult 0  0  2  0  2 

Total  1,300 3,000 2  25 4,327 

BROWN NODDY Anous s  to l idus  

Status 

Common breeding species; present year-round, lower numbers in  l a t e  
f a l l  and winter; breeding season may extent  throughout the year. Nests a t  



Grass, North, Sea l ,  and Southeas t  I s l a n d s ;  r o o s t s  on most o the r  i s l a n d s .  
Maximum POBSP and BSFW populat ion e s t ima te  8,395 i n  August 1964. 

Observations 

Brown Noddies, with eggs and young, were f i r s t  recorded i n  March 1913 
( ~ a i l e y ,  1956: 32) .  Munter (ms.) found non-nesting f l o c k s  of va r ious  s i z e s  
i n  February 1916, and Wetmore (ms,) noted nes t ing  b i r d s  i n  A p r i l  1923. I n  
recent  years ,  Rice (ms. a )  saw low numbers i n  October 1957 and POBSP and 
BSFW personnel  observed nes t ing  Brown Noddies each yea r  s ince  1963. A l l  
observa t ions  a r e  presented i n  Tables 96 t o  99. 

Annual Cycle 

The l o c a l  annual breeding cycle  i s  shown i n  Figure 58. Observat ions 
and i n t e r p o l a t i o n s  of da t a  r evea l  t h a t  eggs and young a r e  known o r  a r e  
poss ib l e  throughout the  year .  Eggs and young a re ,  however, probably found 
in f r equen t ly  during the  l a t e  f a l l  and win ter .  I n  most yea r s  t he  f i r s t  eggs 
a r e  l a i d  i n  March; eggs have occurred a s  l a t e  a s  September. Although a few 
young occur i n  March, most u sua l ly  hatch i n  A p r i l  and cont inue i n t o  August. 
Fledging i s  known from spr ing  months, bu t  i s  more common i n  August and 
September. 

The peak populat ion i n  r ecen t  yea r s  has been i n  August: 8,395 i n  1964, 
and 4,010 i n  1967. The peak n e s t  count was i n  May and August 1967, 6632 
and 990, r e spec t ive ly .  

Ecologica l  D i s t r i b u t i o n  

Brown Noddies nes t  a t  Grass, North, Sea l ,  and Southeast  I s l ands ,  and 
a r e  known t o  r o o s t  a t  K i t t e r y ,  L i t t l e  North, and Sand I s l ands .  

Grass I s l and :  Munter (ms. ) f i r s t  recorded small  numbers i n  February 
1916. Wetmore (ms.) found them nes t ing  i n  A p r i l  1923. POBSP and BSFW 
personnel  observed t h i s  spec ies  each y e a r   a able 96).  

March populat ion e s t ima te s  average 10, and range from 0 t o  30, whereas 
August and September es t imates  average 872, and range from 0 t o  3,000. A 
peak n e s t  count of 263 was recorded i n  May 1967. Nests a r e  l oca t ed  i n  t he  
vegeta ted  west p a r t  of t he  i s l and .  They a r e  found on the  ground i n  a s soc i a -  
t i o n  wi th  Tr ibulus ,  Boerhavia, and Solanum. Roosting b i r d s  u t i l i z e  t he  
northwest beach and the rocky e a s t  po r t ion  of t h e  i s l a n d .  

North I s l and :  Eggs and young were f i r s t  recorded i n  March 1913 ( ~ a i l e y ,  
1956: 32) .  POBSP and BSFW personnel  observed them on each v i s i t  made s ince  
1963  a able 97 ) .  

March populat ion es t imates  a r e  few, but  range from 0 t o  200. Peak 
popula t ions  of a d u l t s  and f l y i n g  m a t u r e s  a s  w e l l  a s  a peak n e s t  count 
occurred i n  August 1964; September e s t ima te s  ranged from 45 t o  1,300. 
Nesting occurs  over the e n t i r e  vege ta ted  p a r t  of t he  i s l and ;  n e s t s  a r e  



concentrated,  however, around the  periphery,  p a r t i c u l a r l y  along the  north-  
e a s t  and northwest beaches. Nests a r e  loca ted  on the  ground, p r imar i ly  i n  
a s s o c i a t i o n  with Tr ibulus ,  Boerhavia, and Lepturus;  smal le r  numbers a r e  i n  
a r e a s  of E rag ros t i s ,  Sicyos, and Solanum. 

S e a l  I s land:  Brown Noddies were f i r s t  observed by Munter (ms.) i n  
February 1916. Wetmore (ms. ) found the  spec ies  nes t ing  i n  A p r i l  1923. POBSP 
and BSFW personnel  recorded Brown Noddies each y e a r  except  1969  a able 98). 

March maximum populat ion es t imates  averaged 58, and ranged from 0 t o  
150; August and September e s t ima te s  ranged from 0 t o  1,500. A peak n e s t  count 
of 200 was made i n  May 1967. Nests a r e  mostly i n  t he  a r e a s  of low Tr ibulus  
and Lepturus bordering h igher  growth on the  west h a l f  of the  i s l and .  Roosting 
b i r d s  pr imar i ly  u t i l i z e  t h e  beaches and t h e  e a s t  rocky a rea .  

Southeast  I s l and :  Munter (ms. ) found l a r g e  f l o c k s  i n  February 1916. 
Some 30  nes t ing  p a i r s ,  with almost f ledged young, were recorded by Wetmore 
(ms .)  i n  A p r i l  1923. POBSP and BSFW personnel  observed nes t ing  Brown Noddies 
each yea r   a able 99) .  

March maximum popula t ion  es t imates  averaged 37, and ranged from 10 t o  
100; June maximum es t ima te s  averaged 500; August and September maximum e s t i -  
mates averaged 2,040, and ranged from 50 t o  2,600, 

Nests a r e  l oca t ed  on both ha lves  of the  i s l and .  On t h e  e a s t  por t ion ,  
n e s t s  a r e  around t h e  Scaevola on the  perimeter  of the  i s l and ,  i n  Sesuvium 
around the  c e n t r a l  t i d a l  pools ,  i n  the  Tr ibulus  and Lepturus a r e a s  south and 
e a s t  of those pools,  and a  few a r e  i n  a s soc i a t ion  with Solanum, On the  west 
por t ion ,  t h i s  spec ies  n e s t s  i n  a s soc i a t ion  with Tr ibulus ,  Lepturus,  Brasica,  
and a  few with Solanum and Boerhavia.  In  May and June 1967 30  n e s t s  were 
examined; a l l  contained Tr ibulus ,  96 percent  contained g ra s s ,  70 percent  
f e a t h e r s ,  67 percent  bones, and 27 percent  seaweed  a able 100) .  

Other I s l ands :  POBSP personnel  observed 20 roos t ing  a t  Sand I s l and  
18 August 1964. Three were noted f l y i n g  over L i t t l e  North I s l and  22 September 
1966 by BSFW personnel.  A t  K i t t e r y  I s l and  29 August 1967, 10, inc luding  4 t o  
5, mostly immatures, r o o s t i n g  on the  beach and 2 f l y i n g  of fshore ,  were e s t i -  
mated by POBSP personnel .  Brown Noddies probably a l s o  r o o s t  on the  two o t h e r  
sandy i s l ands .  

Banding and Movements 

The POBSP and BSFW banded 695 Brown Noddies  a able 101) .  Of these ,  17 
have been recaptured on t h e  a t o l l   a able 1 6 ) ;  2  o t h e r s  t r a v e l l e d  t o  o t h e r  
a t o l l s .  One (usFW 723-65116) unsexed a d u l t  banded on Southeast  20 June 1963 
was found dead a t  Sand I s l and ,  Johnston A t o l l  24 February 1964. The o the r  
(723-63485), a l s o  an unsexed a d u l t ,  was banded on North I s l a n d  24 June 1963 
and was captured a t  Sand I s l and ,  Johnston 11 February 1966. S t i l l  another  
Sooty Tern (753-24902) banded a s  an a d u l t  on Sand Is land ,  Johnston A t o l l  
20 December 1963 was c o l l e c t e d  a t  North I s l and  19 August 1964. 



Specimens 

POBSP: USNM 494154, 9, co l l ec t ed  19 August 1964 on North I s l and  by 
w o o d w ~ u s ~ w  753 -24902). 

Non-POBSP: USNM 300502-03, d, d, c o l l e c t e d  26 A p r i l  1923 by Wetmore. 

These a r e  f i r s t  specimen records.  

Table 96. Observations of  Brown Noddies a t  Grass I s l and  

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, and References 

1916 4 Feb. sma 11 No eggs o r  young (Munter, ms , ) . 
number 

1923 27 Apr . 4 0  Breeders, young w e l l  grown (wetmore, ms . ) . 
1963 5 ~ a r .  o (FOBSP, 1964d). 

26-27 June 5 00: 2002 n e s t s  wi th  eggs; few young (POBSP, 
1963 ) 0 

1964 14 Mar. 0 (BSFW, 1964a; POBSP, 1964b). 

18 ~ u g .  3,000 Adults ,  no t  breeding (POBSP, 1964a). 

1965 19 Mar. 15 -20 1 2  breeders ;  6 n e s t s  with eggs (POBSP, 
196% ) . 

22 Mar. 1 0  1 n e s t  wi th  egg and 1 with a very small  
chick (BsFW, 1965; POBSP, 1965a).  

1966 21  Sept .  90 Adults  and f l y i n g  immatures; no n e s t s  (BsFW, 
1966b ) . 

1967 22 Mar. 2 Breeding a d u l t s ;  1 n e s t  with egg (BSFW, 1967a; 
POBSP, 1967d) . 

31 May 65 0 526 breeders ;  263 n e s t s  counted: 95% with 
eggs, 5$ wi th  smal l  downy young; ca .  100 
b i r d s  roos t ing  on beach (POBSP, 1 3 7 b ) .  

1968 24 Mar. 

1969 11 Sept .  

400 44 breeders;  22 n e s t s ;  sample count of 20 
nes t s :  1 0  (50%) wi th  eggs, 4 (2%) wi th  
small  downy young, and 6 (3%) wi th  near-  
f ledging  young (POBSP, 1967a).  

30  Mostly r o o s t i n g  b i r d s ;  1 medium-sized downy 
young (BSFW, 1968 ; POBSP, 1968 ) . 



Table 97. Observations of Brown Noddies a t  North I s l and  

Population 
Date of Survey Estimate B@eeding S t a t u s ,  Remarks, and References 

1913 15 Mar. small  Eggs and young (Bailey, 1956: 32) .  
co lonies  

1963 6 Mar. 0 (POBSP, 1964d). 

23 -25 June 1,000- A l l  n e s t s  wi th  eggs except  1 wi th  small  
2,500 downy young (POBSP, 1963). 

1964 19-20 ~ u g .  3,150 2,500 a d u l t s ;  600 breeders ;  300 n e s t s :  
50% with eggs, 50% with dependent young; 
a l s o  500 f l y i n g  immatures, many non-breeding 
a d u l t s  (POBSP, 1964a) . 

17 Sept .  400 A few eggs and l a r g e  dependent young, b u t  
most young a l r eady  f ledged (BsFW, 1-96411; 
POBSP, 1 9 6 4 ~  ) . 

1965 17-18 Mar. 100-200 28-38 breeders ;  E. 10-15 n e s t s  wi th  eggs, 
1 with small  downy young, and 3 wi th  near-  
f l edg ing  young (POBSP, 196% ). 

1966 22 Sept .  4.5 33 a d u l t s ,  1 2  f l y i n g  immatures (BSFW, 1966b). 

1967 16-17 Mar. 38-50 34 breeders ;  17 n e s t s :  13 with eggs, 3 
r e c e n t l y  hatched young, and 1 n e a r l y  f ledged 
young (BSFW, 1967d). 

29-30 Aug. 750 700 f l y i n g  b i r d s ;  300 breeders ;  100 n e s t s  
wi th  eggs and 5 0  with unfledged young; sample 
count of  53 n e s t s :  36 (68%) with eggs, 16 
(30$) wi th  smal l  downy young, and 1 ($) with  
a near-f  l edging  young (POBSP, 1967a).  

Table 98. Observations of Brown Noddies a t  S e a l  I s l and  

Population 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1916 4 Feb. 100 Not nes t ing  ( ~ u n t e r ,  ms.). 

1923 27 Apr. 6 0 Breeders ; young we l l  grown (wetmore, ms . ) . 
I 1957 14 Oct . 24 A e r i a l  survey  ice, ms. a ) ,  

1963 5 Mar. 0 (POBSP, 1964d).  



Table 98. (cont inued)  

Populat ion 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1963 26 June 150-200 15C-t breeders ,  z. 75 n e s t s  wi th  eggs and 
few young (POBSP, 1963 ) . 

1964 14 Mar. Roosting; no n e s t s  (BSFW, 1964a; WBSP, 
1964b ) . 

18 ~ u g .  500- Roosting; no n e s t s  (WBSP, 1964a).  
1,500 

1965 18-19 Mar. 50-100 Roosting; no n e s t s  (POBSP, 1965b). 

22 Mar. 0 (BSFW, 1965; POBSP, 1965a). 

1966 21 Sept .  3 00 Fly ing  about ; no n e s t s  (BsFW, 1966b). 

1967 22 Mar. 9 Roosting on beach; no n e s t s  (BSFW, 1967a; 
POBSP, 1967d) . 

31 May 400t Breeders;  E. 200 nes t s ,  most with eggs 
but  few wi th  young (POBSP, 1967b). 

29 ~ u g .  25 0 36 breeders ;  18 nes t s ,  6 wi th  eggs and 1 2  
wi th  smal l  downy young; most of  populat ion 
roos t ing  on beaches o r  r ee f  rocks (POBSP, 
1967a).  

1968 24 Mar. 150 Ca. 15 on the  ground i n  beach rubble  and 
G p t u r u s ,  bu t  no n e s t s ;  most b i r d s  roos t ing  
on r ee f  rocks (BSFW, 1968; POBSP, 1968). 

Table 99. Observations of Brown Noddies a t  Southeast  I s land  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1916 4 F e b .  l a r g e  None nes t ing  ( ~ u n t e r ,  ms.). 
f l o c k s  

1923 26-28 Apr . 6 0 Breeders;  some near - f ledging  young (wetmore, 
ms.). 

- 
I 1930 23 Ju ly -  Not mentioned i n  r epo r t  ( ~ a l f s o f f ,  1933). 

Aug . 
1961 1 2  Mar. - Not mentioned i n  r e p o r t  (HDFG, 1961). 



Table 99. (cont inued)  

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, and References 

1963 26 Feb. - 20 Mostly d i u r n a l ;  no n e s t s  (POBSP, 1964d). 
8 Mar. 

18-23, 5 002 300 breeders ;  an est imated 150 n e s t s  wi th  
25 June eggs, only 1 young (POBSP, 1963).  

1964 13-14 Mar. 20-30 Diurnal ;  no n e s t s  (BSFW, 196ka; POBSP, 
1g64b ) . 

16-19 ~ u g .  7 2.5 600 adu l t s ,  100 immatures; 250 breeders ;  
100 n e s t s  with eggs and 25 with smal l  
chicks (POBSP, 1964a).  

16 ~ e p t .  600-800 100+ breeders;  50  n e s t s  with eggs, a l s o  
f l y i n g  young (BSFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

1965 15-19 Mar. 20-50 4-8 breeders ;  2-3 n e s t s  with eggs (POBSP, 
1965b ) . 

21-22 Mar. 15 8 breeders;  3 n e s t s  with eggs, 1 with 
chick (BsFW, 1965; POBSP, 1965a). 

1966 1 Apr. - Not mentioned i n  notes  (BSFW, 1966a). 

20-26 ~ e p t .  - Not mentioned i n  f i e l d  notes  (BsFW, 1966b). 

25-27 Sept .  50  6 breeders ;  1 smal l  chick, 2 fu l ly - f ea the red  
dependent h a t u r e s ;  no eggs (POBSP, 1966).  

1967 21-23 Mar. 9 Roosting noc turna l ly ;  no t  nes t ing  (BSFW, 
1967a ; ~ B S P ,  1967d ) . 

28, 30 May- 400-500 Breeders;  most b i r d s  on eggs, many of which 
1 June were pipped; a smal l  p ropor t ion  ( 1 6 )  wi th  

1-5 -day-old ch icks  (POBSP, 1967b ) . 
28-30 Aug. 2,600 1,600 breeders;  600 dependent young; 200 

n e s t s  with eggs (POBSP, 1967a).  

1968 22-24 Mar, 50-100 Very few breeding: 2 nes t s ,  1 contained an 
egg (BsFW, 1968 ; POBSP, 1968 ) . 

1969 10-12 Feb. 10  No evidence of n e s t i n g  (BsFW, 1969a).  

31 May- 1 0  (BSFW, 1969b),  
2 Apr. 



Table 99. (cont inued)  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1969 26-31 May 10 1 a d u l t  found brooding a smal l  ch ick ;  r e s t  
o f  b i r d s  appa ren t ly  non-breeding (BSW, 
1 9 6 9 ~  ) 

10-19 Sept .  63 0 (BSFW, 1969d). 

Table 100. Nest m a t e r i a l  used by Brown Noddies a t  Southeast  I s l and ,  
28, 30  ~ a y  - 1 June 1967 

Tr ibulus  Grass Fea thers  Bones Seaweed No. Nests 

No. 
Nests :  30 29 21  20 8 3 0  

BLACK NODDY Anous t e n u i r o s t r i s  

S t a t u s  

Common breeding spec i e s ;  p re sen t  throughout the  year ,  bu t  popula t ion  
probably low during l a t e  f a l l  and win te r .  Nests a t  North and Southeas t  
I s l a n d s ;  prev ious ly  nested a t  Grass and S e a l  I s l a n d s ;  r o o s t s  a t  Sand I s l a n d .  
Maximum POBSP and BSW populat ion es t imate  4,300 i n  August 1967. 

Observations 

Black Noddies, with eggs and young, were f i r s t  recorded i n  March 1913 
( ~ a i l e y ,  1956: 32).  Wetmore (ms. ) found them nes t ing  i n  A p r i l  1923, and 
Rice (ms. a )  observed a few i n  October 1957. POBSP and BSFW personnel  r e -  
corded Black Noddies nes t ing  i n  most years .  Tables 102 t o  105 p r e s e n t  a l l  
observa t ions .  

The l o c a l  annual breeding cycle  i s  i l l u s t r a t e d  i n  Figure 58. Observa- 
t i ons  i n d i c a t e  nes t ing  may occur year-round al though most n e s t i n g  occurs  
during t h e  summer and f a l l ,  Eggs a r e  known a s  e a r l y  a s  mid-March and a s  



Table 101. Brown Noddies banded a t  Fear1 and Hermes Reef 

Bander : 

Age - 
Is land Class 

Southeast Adult 
Young 
Tota l  : 

Grass Adult 

Sea l  Adult 

North Adult 

Tota l  Adult 
Young 
Tota l  : 

Period of Survey 
POBSP POBSP BSFW POBSP POBSP POBSP 
Feb. - 
Mar. June 1963 
1963 1963 Tota l  

Mar. Aug. 1964 
1964 1964 Tota l  

6 o 6 

z 0 - 
o 8 

0 0 0 

0 0 0 

0 0 
100 - 100 - 
100 100 

Mar. Aug. 
1965 1967 Totals  



l a t e  a s  l a t e  August. Young may hatch a s  e a r l y  a s  mid-April, but  most 
ha tch  i n  l a t e  May and June, and probably i n t o  J u l y .  Fledging normally 
occurs  i n  summer and f a l l ,  bu t  may take p l ace  i n  spr ing .  

March maximum populat ion es t imates  f o r  t h e  a t o l l  averaged 430, and 
ranged from 25 t o  9OO-t; May-June populat ion counts  averaged 2,023, and 
ranged from 1,400 t o  3,070; August and September maximum counts averaged 
1,761, and ranged from 1,036 t o  4,300. The peak n e s t  count of 55 t o  75 
occurred i n  June. 

Ecologica l  D i s t r i b u t i o n  

Black Noddies n e s t  a t  North and Southeast  I s l a n d s ;  roos t ing  b i r d s  a r e  
known from Sand I s l and .  

Grass I s land:  Wetmore (ms. ) found nes t ing  Black Noddies with young in  
A p r i l  1923. No evidence of nes t ing  was found by POBSP and BSFW personnel  
s i n c e  1963  a able 102) .  Recent populat ion e s t ima te s  ranged from 0 on 
s e v e r a l  v i s i t s  t o  400 i n  September 1969. 

North I s l and :  Small co lonies  of Black Noddies wi th  eggs and young 
were f i r s t  recorded i n  March 1913 ( ~ a i l e ~ ,  1956: 32 ) .  POBSP and BSFW per-  
sonnel  observed evidence of breeding i n  1963, 1964, and probably 1967. 
Most counts were low. A l l  observa t ions  a r e  given i n  Table 103. 

A peak populat ion of 1,100 roos t ing  Black Noddies was p re sen t  i n  August 
1967. Nests a r e  placed i n  E r a g r o s t i s  clumps. Most roos t ing  b i r d s  u t i l i z e  
t h e  beaches. 

S e a l  Isla,nd: Wetmore (ms.) f i r s t  recorded breeding Black Noddies wi th  
young i n  A p r i l  1923. POBSP and BSFW observers  noted t h i s  spec i e s  r o o s t i n g  
bu t  not nes t ing  on s i x  v i s i t s  s ince  1963. The r o o s t i n g  populat ion has v a r i e d  
from 1 i n  March t o  700 i n  August; roos t ing  occurs  on the  beaches. 

Southeast  I s l and :  Breeding Black Noddies were f i r s t  noted by Wetmore 
(ms. ) i n  A p r i l  1923. POBSP and BSFW personnel  observed t h i s  spec ies  breeding 
each-year . -  A l l  observa t ions  a r e  p e s e n t e d  i n  Table 105. 

March maximum popula t ion  es t imates  averaged 174, and ranged from 40  t o  
400; May and June e s t ima te s  ranged from 1,000 t o  3,000; August and September 
e s t ima te s  averaged 1,354, and ranged from 550 t o  3,000. A high n e s t  count 
of 50 occurred i n  June 1963. 

Most n e s t s  have been loca ted  i n  E r a g r o s t i s  clumps; a few have been i n  
Solanum. Most a r e  on t h e  e a s t  h a l f .  Nests a r e  cons t ruc ted  wi th  Tribulus,  
g rasses ,  and leaves  and may be wi th in  6 inches of t he  ground. Roosting b i r d s  
u t i l i z e  t he  t a l l  E r a g r o s t i s ,  Brassica,  and Scaevola.  

Other I s l ands :  Rice (ms. a )  observed 25 Black Noddies on t h e  "south 
s a n d s p i t s U - - ~ i r d ,  P l ane t r ee  and Sand Islands--on 14  October 1957; f i v e  
a d d i t i o n a l  b i r d s  were s igh ted  f l y i n g  along t h e  no r theas t  r e e f ,  POBSP 



personnel  recorded 100 roos t ing  a t  Sand I s l and  on 18 August 1964; another  
100 r o o s t i n g  b i r d s  were noted on 31 May 1967. Black Noddies probably a l s o  
occas iona l ly  v i s i t  K i t t e r y  and L i t t l e  North I s l ands .  

Banding and Movements 

POBSP and BSFW personnel  banded 377 Black Noddies  a able 106); of 
these ,  20 have been recaptured on t h e  a t o l l   a able 16);  9 o t h e r s  moved 
elsewhere, 3 each t o  Kure and French F r i g a t e  Shoals,  2 t o  L i s i ansk i ,  and 
1 t o  Midway. I n  addi t ion ,  1 each from French F r i g a t e  Shoals,  Laysan, and 
Midway t r a v e l l e d  t o  P e a r l  and Hermes Reef. A l l  movements a r e  presented  i n  
Appendix Tables 13a and 13b. 

Specimens 

POBSP: USNM 497922-25, 9 ,  d, cf, 9, c o l l e c t e d  18 June 1963 on Southeas t  
by S ib l ey  and Amerson. 

Non-POBSP: USNM 300464-65, d, d, c o l l e c t e d  27 A p r i l  1923 by Wetmore. 

These a r e  f i r s t  specimen records.  

Table 102. Observations of Black Noddies a t  Grass I s land  

Population 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1916 4 F e b .  - Not mentioned i n  r e p o r t  ( ~ u n t e r ,  ms. ). 

1923 27 Apr. 40 20 p a i r s  with well-grown young (wetmore, ms . ) . 
1963 5 Mar. 0 ( POBSP, 1964d ) . 

26-27 June 0 ( POBSP, 1963 ) . 
1964 14 Mar, 0 (BsFW, 1964a; POBSP, 1964b). 

18 Aug. 3 ~ o t  nes t ing  (POBSP, 196ka) .  

1965 19 ~ a r .  1 Roosting (POBSP, 1965b). 

22 Mar. 0 (BSFW, 1965; POBSP, 1965a).  

1967 22 ~ a r .  0 (BSFW, 1967a; POBSP, 1967d ) . 
31 May 200 Diurna l  roos t ing ;  no evidence of n e s t i n g  

(POBSP, 1967b ) . 
29 Aug. 50 1 f l o c k  roos t ing  on the  vegeta ted  p o r t i o n ;  

few r o o s t i n g  with Brown Noddies; none 
nes t ing  (POBSP, 1967a).  



Table 102. (continued) 

Population 
Date of Survey Estimate Breeding Sta tus ,  Remarks, and References 

1969 11 ~ e p t .  400 (BSFW, 1969d). 

Table 103. Observations of Black Noddies a t  North Is land 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1913 15 Mar. small Eggs and young ( ~ a i l e y ,  1956: 32) .  
colonies 

1963 6 Mar. 0 (POBSP, 1964d). 

23 -25 June 70 20-60 breeders; 10-30 nes t s  (POBSP, 1963). 

1964 19 -20 ~ u g  . 3 03+ 300 adu l t s ;  6 breeders: 3 young counted 
(POBSP, 1964a). 

17 Sept. 100 No nes t s  (BSFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

1965 17-18 Mar. 200-300 Mostly roost ing a t  n ight ;  no nes t s  (POBSP, 
1965b ) 

1966 22 ~ e p t  . - Not mentioned i n  notes (BsFW, 1966b). 

1967 16-17 ~ a r .  goo+ Maximum of 60 on ground by day, an add i t iona l  
850 a r r iv ing  a t  dusk from the  e a s t  and s e t t l -  
ing i n  one large  f lock (BSFW, 1967d). 

29-30 Aug. 1,100 Adults, mostly nocturnal,  but  f locks  of 20- 
350 along beaches during the  day; no ac t ive  
nests ,  but 1 found t h a t  may have been used 
e a r l i e r  i n  the  year (POBSP, 1967a). 

1969 12 ~ e p t .  0 (BSFW, 1969d). 

Table 104. Observations of Black Noddies a t  Seal  Island 

Population 
Date of Survey Estimate Breeding Sta tus ,  Remarks, and References 

1916 4 Feb. - Not mentioned i n  repor t  ( ~ u n t e r ,  ms . ) . 
1923 27 Apr. 40 Breeders ; young well-grown (wetmore, ms . ) , 
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Table 104. (cont inued)  

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1963 5 Mar. 0  (POBSP, 1964d) . 
26 June 0 ( POBSP, 1963 ) . 

1964 14 Mar. 0 (BSFW, 1964a ; POBSP, 1964b ) . 
18 ~ u g .  700 Roosting a d u l t s  ; no n e s t s  (POBSP, 1964a).  

1965 18-19 Mar. 50-100 Roosting a d u l t s  a t  n igh t ;  no n e s t s  found 
(POBSP, 1965b ) . 

22 Mar. 1 Diurna l ;  no n e s t s  (BsFW, 1965; POBSP, 
1965a ) . 

1966 21 Sept .  36 Fly ing  about;  no n e s t s  (BSFW, 1966b),  

1967 22 Mar. 0  (BsFW, 1967a; POBSP, 1967d). 

31 May 200 Roosting; no n e s t s  (POBSP, 1967b). 

29 Aug. 1-5 0 Roosting on the  open beach towards t h e  end 
of t he  r e e f ;  no evidence of nes t ing  (POBSP, 
1967a).  

1968 24 Mar. 0  (BSFW, 1968; POBSP, 1968).  

1969 11 ~ e p t .  0  (BSFW, 1969d). 

Table 105. Observations of Black Noddies a t  Southeas t  I s l and  

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, and References 

1916 4 Feb . - Not mentioned i n  r e p o r t  ( ~ u n t e r ,  ms . ) . 
1923 26-28 Apr. 100 Breeders:  1 f r e s h  egg co l l ec t ed ,  bu t  most 

n e s t s  apparent ly  contained young, some near  
f l edg ing  (we tmore, m s  . ) . 

1930 23 J u l y -  - Not mentioned i n  r e p o r t  (Gal t sof f ,  1933).  
Aug . 

1961 1 2  Mar. - Not mentioned i n  r e p o r t  (HDFG, 1961). 

1963 26 Feb. - 40 Mostly p re sen t  a t  n i g h t ;  no n e s t s  (POBSP, 
8 ~ a r .  1964d) . 



Table 105. (cont inued)  

Population 
Date of Survey Estimate 

1963 18-23, 2,000- 
25 June 3,000 

1964 13 - 14 Mar. 300-400 

16 ~ e p t .  800-900 

1965 15-19 Mar. 300-400 

21-22 Mar. 0 

1966 1 Apr. - 
20-26 ~ e p t .  1,000 

25-27 Sept .  1,000 

1967 21-23 Mar. 5 

28, 30  May- 1, OOW 
1 June 

1968 22-24 Mar. 25 

1969 10-12 Feb. 50  

31 Mar.- - 
2 Apr. 

Breeding S t a t u s ,  Remarks, and References 

100 breeders :  45 n e s t s  with eggs, 5 with 
young; remainder roos t ing  non-breeding 
popula t ion  (POBSP, 1963 ) . 
~ o s t l y  noc turna l ;  no n e s t s  (BSFW, 1964a; 
POBSP, 1964 b ) . 
Adul ts ;  16 breeders :  6 n e s t s  wi th  eggs 
and 2 wi th  medium-sized young (POBSP, 
1964a ) . 
Roosting popula t ion  t h a t  became l a r g e r  a t  
n i g h t ;  no n e s t s  (BsFW, 1964b; POBSP, 1 9 6 4 ~ ) .  

Mostly roos t ing  b i r d s ;  12-14 breeders  : 
6-7 n e s t s  with eggs (POBSP, 1965b). 

(BSW, 1965 ; POBSP, 1965a) . 
Not mentioned i n  notes  (BsFW, 1966a).  

Ca. 400 by day inc reas ing  t o  1,000 a t  - 
n i g h t ;  no eggs o r  young (BsFW, 1966b). 

A l l  non-breeding, except  2 breeders  wi th  
1 l a r g e  ch ick  (POBSP, 1966).  

Roosting a t  n i g h t ;  occas iona l  dur ing  day; 
no n e s t s  (BSFW, 1967a; POBSP, 1967d).  

Nocturna l ly ;  only 200 d i u r n a l l y ;  22 breed- 
e r s :  11 n e s t s ,  4 wi th  eggs and 7 wi th  
smal l  downy young (POBSP, 1967b). 

Mostly roos t ing  non-breeders;  8-20 breeders :  
2 n e s t s  wi th  eggs and 2 wi th  sma l l  downy 
young (POBSP, 1967a) . 
16-20 breeders :  8-10 n e s t s , . l  wi th  f r e s h  
egg, r e s t  r e c e n t l y  b u i l t  b u t  empty (BsFW, 
1968; POBSP, 1968). 

Nocturnal,  no evidence of nest ' ing (BsFW, 
1969a ) 

Not l i s t e d  i n  r e p o r t  (BSFW, 1969b). 



Table 105. (cont inued)  

populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, and References 

1969 26-31 1,600 Nocturnal ly;  50  breeders ;  25 n e s t s  counted; 
of 22 n e s t s  sampled: 7 (32$) contained 
eggs and 15 (68$) contained smal l  downy 
chicks (BSFW, 1 9 6 9 ~ ) .  

10-19 Sept .  1,320 (BSFW, 1969d). 

WHITE TERN Gygis a l b a  

I r r e g u l a r  breeding spec i e s ;  p re sen t  i r r e g u l a r l y  year-round; l i k e l y  t o  
occur  on most i s l ands ,  known t o  n e s t  only a t  Southeas t .  Maximum POBSP and 
BSFW populat ion e s t ima te  10  i n  September 1969. 

Observations 

A s i n g l e  White Tern a t  North I s l and  i n  March 1913 was t h e  f i r s t  record 
a t  P e a r l  and Hermes Reef ( ~ a i l e y ,  1956: 32).  Rice (ms. a )  observed 25 on, 
and f l y i n g  near,  t he  no r theas t  r e e f  on an a e r i a l  survey 14 October 1957. He 
suggested they probably n e s t  t h e r e  bu t  no o t h e r  observers  have suggested 
t h i s  nor have such numbers been seen subsequently.  

POBSP and BSFW personnel  recorded small  numbers each y e a r  from 1963 
t o  1969 (Table 107);  nes t ing  was f i r s t  recorded a t  Southeas t  i n  1969. 

Annual Cycle 

White Terns were observed during a l l  survey pe r iods  except  February 
( s e e  F ig .  58). Few b i r d s  were seen i n  March; most b i r d s  were seen i n  l a t e  
s p r i n g  and summer. 

BSFW personnel  found a White Tern incubat ing an  egg a t  Southeas t  on 
26 May 1969; although t h i s  i s  t h e  f i r s t  breeding record  on t h e  a t o l l ,  per -  
haps it has bred i n  o t h e r  yea r s  and has been overlooked because of i t s  
extremely small  populat ion.  

Ecologica l  D i s t r i b u t i o n  

White Terns have been recorded a s  f l y i n g  over o r  r o o s t i n g  on Grass, 
L i t t l e  North, North, Sea l ,  and Southeast  I s l a n d s ,  

Wetmore (rns.) was the  f i r s t  t o  observe White Terns on Southeas t ;  a l l  
o t h e r  observa t ions  were by POBSP and BSFW personnel .  Recorded popula t ions  
have ranged from 1 t o  7 b i rds .  A p a i r  nested i n  May 1969; i t s  egg, pre-  
ca r ious ly  placed on a smal l  p i ece  of  r a i s e d  c o r a l  near  t h e  southwest shore,  
was subsequent ly destroyed by a wave. 



Table 106. Black Noddies banded a t  Pear l  and Hermes Reef 

Bander: 

Age - 
Is land Class 

Southeast Adult 
Young 
Tota l  : 

North Adult 
Young 
Tota l  : 

Total  Adult 
Young - 
Total  : 

POBSP POBSP BSFW POBSP POBSP 
Period of Survey 

Feb , - 
Mar. June 1963 Mar. Aug. 1964 Mar. 
196_3 1964 1964 Tota l  1965 

I I 1 I 
Totals  

355 
2 - 

357 



Banding and Movements 

POBSP personnel banded two adul t  White Terns on Southeast Island i n  
August 1964. 

Table 107. Observations of White Terns on islands a t  Pearl  and Hermes Reef 

Popula t ion 
Date of Survey Island Estimate Remarks and References 

1913 15 Mar. North 1 (Bailey, 1956: 32) .  

1923 26-28 Apr. Southeast 1 (we tmore, ms . ) . 
1957 14 Oct, northeast 25 On and f ly ing near  ice, ms. a ) .  

reef 

1963 18-23, Southeast 3 
25 June 

23, 25 June L i t t l e  North 3 

23-25 June North 6 -8 

26 June Seal  3 

26-27 June Grass 2 

1964 16-19 Aug. Southeast 6 

18 ~ u g  . Seal 2 

18 ~ u g .  Grass 5 

19-20 Aug. North 7 

16 ~ e p t .  Southeast 3 

17 Sept. North 2 

1965 17-18 Mar. North 4 

1966 20-26 Sept. Southeast 2 

22 Sept. North 1 

i 

1967 16-17 Mar. North 3 

Flying over (POBSP, 1963). 

Alighted (POBSP, 1963 ) . 
Flying over each day; a few roosted 
on beach (POBSP, 1963). 

I. roosting on reef (POBSP, 1963). 

Most common in  ea r ly  morning (POBSP, 
1964a). 

Flying over (POBSP, 1964a) . 
Flying over (BSFW, 1964b; POBSP, 
1 9 6 4 ~ ) .  

Flying over (BsFW, 1964b; POBSP, 
1964 c ) . 

Flying over (BsFW, 196611). 

(BSFW, 1966b). 

After  dark (BSFW, 1967d). 



Table 107. (cont inued)  

Populat ion 
Date of Survey I s  land Est imate Remarks and References 

1967 21-23 Mar. Southeast  2  Flying over (BSFW, 1967a; POBSP, 
1967d ) . 

22 Mar. Grass 2 Roosting on r e e f  (BSFW, 1967a; 
POBSP, 1967d). 

28, 3 0  May- Southeast  3 2 roos t ing  on exposed c o r a l  on 
1 June south s i d e  (POBSP, 1967b). 

29 ~ u g .  Grass 3 Fly ing  over (POBSP, 1967a). 

29 ~ u g .  L i t t l e  2  Roosting on smal l  c e n t r a l  rock 
North (POBSP, 1967a).  

29-30 Aug. North 2 Flying over ;  same b i r d s  a s  ob- 
served on L i t t l e  North (WBSP, 
1967a 1. 

1968 24 Mar. S e a l  1 Roosting on c o r a l  block (BsFW, 
1968; WBSP, 1968).  

1969 26-31 May Southeast  7  Adul t s ;  1 incubat ing  an egg 26 
May on a  smal l  p i ece  of r a i s e d  
c o r a l  near  t h e  southwest shore;  
egg destroyed 27 May by storm- 
generated waves (BSFW, 19692). 

10-19 Sept.  Southeast  4 (BsFW, 1969d). 

1 2  Sept .  North 10  (BSFW, 1969d). 

HORNED PUFFIN F r a t e r c u l a  c o r n i c u l a t a  

S t a t u s  

Accidenta l ;  two unpreserved specimen records .  

Observat i ans  

Two badly decayed carcasses  found by POBSP personnel  i n  March 1963 
c o n s t i t u t e  t he  only records  f o r  P e a r l  and Hermes Reef ( ~ l a p p  and Woodward, 
1968: 30-31). One was found on Grass I s l and  on 5 March and the  o t h e r  on 
North I s l and  the  fol lowing day. Nei ther  carcass  was preserved (POBSP, 1964d). 
The i d e n t i f i c a t i o n  i s  no t  i n  doubt s ince  the  same POBSP personnel  had pre-  
v i o u s l y  found a  number of t hese  b i r d s  on Laysan, Kure, and Midway, and had 
obtained two specimens. 
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LAYSAN FINCH 

S t a t u s  

P s i t t a r o s t r a  cantans cantans 

Recent introduced breeder;  p re sen t  year-round wi th  populat ion inc reas -  
ing;  occurs  on Southeast ,  once recorded on Grass,  may eventua l ly  i n h a b i t  a l l  
vegetated i s l a n d s  i n  t he  a t o l l .  Maximum popula t ion  es t imate  274 ( ? )  i n  
March 1968. 

Observations 

One hundred t e n  Laysan Finches were captured by BSFW personnel  on 
Laysan 18 March 1967, t r anspor t ed  t o  P e a r l  and Hermes Reef by sh ip ,  and 
banded (except ing  one) and r e l eased  21March on Southeast  I s l and .  They were 
co lo r  banded, 59 males with red l e g  bands and 51 females with blue l e g  bands. 

A l l  bu t  one o r  two of the  re leased  b i r d s  appeared a l e r t  and hea l thy .  
Immediately a f t e r  t h e i r  r e l e a s e  they began fo rag ing  on the  f r u i t s  and seeds  
of Tr ibulus  and Chenopodium, and the  b lades  of Lepturus.  The only observed 
evidence of i n c i p i e n t  m o r t a l i t y  fol lowing t h e  r e l e a s e  was a  s i c k  male wi th  
an in jured  wing found on the  morning of 23 March. 

Laysan Finches have been found breeding on a l l  subsequent v i s i t s  t o  
Southeast   a able 1 0 8 ) ~  Two b i r d s  were l a t e r  seen on Grass.  

Annual Cycle 

Since t h e i r  in t roduct ion ,  Laysan Finches have remained year-round and 
numbers have increased .  Nests with eggs and young have been found i n  February, 
March, Apr i l ,  and May. 

Ecological  D i s t r i b u t i o n  

The Laysan Finch n e s t s  only a t  Southeast  I s l a n d .  As t h i s  popula t ion  
increases ,  t h e  f i n c h  w i l l  probably spread t o ,  and breed on, t he  o t h e r  vege- 
t a t e d  i s l a n d s  i n  t h e  a t o l l .  Two ind iv idua l s  have been observed a t  Grass.  

Grass I s l and :  Two, a  banded male and female, were observed on 24 March 
1968 by POBSP personnel .  No n e s t  was found, bu t  proper  h a b i t a t  e x i s t s  f o r  
t h i s  spec ies  t o  n e s t .  

Southeast  I s l a n d :  The Laysan Finch p r e s e n t l y  breeds only on Southeas t  
I s l and .  Since the  o r i g i n a l  in t roduct ion ,  t h e  number has increased .  I n  
March 1968, 274 were es t imated;  only 165 were es t imated  i n  March 1969  a able 
108).  The 1968 es t ima te  may be high, and the  1969 es t ima te  may be low. 
Banding t o t a l s  i n d i c a t e  t h a t  110 young were produced i n  a  l i t t l e  over two 
years .  Only 25 have been recaptured.  

The f inches  f requent  the  t a l l  E r a g r o s t i s  west of the  c e n t r a l  depression,  
a s  we l l  a s  t he  low-growing Solanum and the  Bras s i ca ,  Most n e s t s  a r e  i n  

P 

l ge rge r  (1970: 38)  thought  t h e  populat ion numbered between 75 and 100 b i r d s .  



Eragros t i s  clumps and a few a r e  i n  the  moderately dense Solanum. Food con- 
s i s t s  of seeds of Se ta r i a ,  Tribulus,  Eragros t i s ,  Boerhavia, and Sonchus. 

Banding and Movements 

BSFW personnel banded 220 Laysan Finches a t  Southeast I s land:  109 
adu l t s  i n  March 1967 ( o r i g i n a l  in t roduct ion) ,  17 young i n  March 1968, 34 
a d u l t s  i n  February 1969, l g  a d u l t s  and 6 young i n  March and A p r i l  1969, and 
12 a d u l t s  and 23 young in May 1969. Of these ,  25 have been recaptured on 
the a t o l l   a able 16) .  These data  a r e  being analyzed by BSFW personnel.  

Table 108, Observations of Laysan Finches a t  Southeast I s land 

Population 
Date of Survey Estimate Remarks and References 

1967 21-23 Mar, 110 59 males and 51 females, a l l  but one banded, 
introduced from Laysan (BsFW, 1967a ; POBSP, 
1967d ) . 

28, 30 May- 30-50 Successful ly adapted t o  l o c a l  condi t ions ;  
1 June 16 nes t s  counted i n  Eragros t i s  clumps: 3 

old,  9 recen t ly  completed, 1 with 4 eggs, 
1 with 3 eggs, and 2 with 2 eggs (POBSP, 
1967b 1. 

1968 22-24 Mar. 274% 9 nes t s :  4 with 2-3 eggs, 3 recen t ly  com- 
p le ted ,  and 2 old (BSFW, 1968; POBSP, 1968). 

1969 10-12 Feb . 100 5 nes ts :  1 with 2 downy young and an egg, 
1 with 2 eggs, 1 new but empty, and 2 old 
(BSFW, 1969a). 

31 Mar. - 165 13 nes t s :  2 with 1 egg, 1 with 2 eggs, 1 
2 Apr. with 3 eggs, 3 with 4 eggs, 2 with 1 young, 

2 with 2 young, and 2 with 3 young (BsFW, 
1969b ) 

26-31 May ? No est imate taken; 17 ac t ive  nes t s :  1 with 
1 egg, 1 with 2 eggs, 1 with 1 egg and 1 
young, 3 with 1 young, 6 with 2 young, 4 
with 3 young, and 1 empty; 7 old n e s t s  (BSFW, 
1 9 6 9 ~  ) 

* 
This est imate i s  possibly high. 



MAMMALS 

Besides man, fou r  mammalian spec ies  have been recorded from P e a r l  and 
Hermes Reef. The Hawaiian Monk S e a l  i s  a  r e s i d e n t  breeding spec i e s  found 
on most i s l a n d s .  The Hawaiian Spinner  Dolphin, a new record f o r  the  a t o l l ,  
and the  Bottle-nosed Dolphin a r e  v i s i t o r s  t o  t h e  lagoon waters .  The Euro- 
pean Rabbit, introduced between 1913 and 1916, was exterminated i n  1928. No 
mice, c a t s ,  o r  dogs a r e  known t o  have occurred. 

For d e s c r i p t i o n s  of t hese  spec ies ,  the  reader  i s  r e f e r r e d  t o  Tomich 
( 1969) 

HAWAIIAN SPINNER DOLPHIN S t e n e l l a  r o s e i v e n t r i s  

V i s i t o r ;  one d e f i n i t e  record.  

Observations 

POBSP and BSFW personnel  s igh ted  8 dolphins of fshore  Southeast  I s l and  
on 24 March 1968. Photographs by Kosaka were l a t e r  examined by Brownell 
who i d e n t i f i e d  them a s  S t e n e l l a  r o s e i v e n t r i s .  This  dolphin i s  common i n  
Hawaiian waters  (~ornich,4&), but  has not  been p rev ious ly  recorded . . - 
from P e a r l  and Hermes ~ e e f .  

BOTTLE -NOSED DOLPHIN Tursiops t runca tus  

S t a t u s  

V i s i t o r ;  two d e f i n i t e  records ,  

Observations 

On 14 March 1958 Rice (1960b: 407) observed from t h e  a i r  about 30  
Bott le-nosed Dolphins i n  shallow water  j u s t  ou t s ide  t h e  southwest r e e f .  
His d a t a  l e d  Tomich (1969: 46) t o  suggest t h a t  t h i s  spec i e s  i s  r e g u l a r l y  
a s s o c i a t e d  with shallow waters  from French F r i g a t e  Shoals  t o  Kure A t o l l .  
Hershkovitz (1966: 48-53) thought t he  dolphins Rice s igh ted  belonged t o  t he  
race  Tursiops t runca tus  aduncus. 

Bai ley  (1918: 398) f i r s t  recorded porpoises  on 15 March 1913; he wrote 
t h a t  "a school  of porpoises  played o f f  our bow and came i n  so  c lose  a s  
almost t o  sp lash  i n  t he  boat  a s  they  c u t  water ."  

On 22 March 1956 POFI personnel  s igh ted  "3 l a r g e  b o t t l e  nose porpoise - - 
i n  f r o n t  of [ t h e ]  bow" of t h e  USFW John g. Manning on the  western s i d e  of - 
t he  r e e f  (POFI, 1956a).  

POBSP and BSF'W personnel  noted 15 t o  20 u n i d e n t i f i e d  porpoises  i n s i d e  
t h e  lagoon between Southeast  and Grass I s l ands  14 March 1964. Lewis s igh ted  



40 small  un iden t i f i ed  porpoises  i n s i d e  the lagoon near  Southeast  a s  he 
approached the  i s l and  i n  a h e l i c o p t e r  on 25 September 1966. 

HAWAIIAN MONK SEAL Monachus schauins landi  

S t a t u s  

Common r e s i d e n t  breeder;  p resent  year-round; occurs  and breeds on most 
i s l a n d s .  Maximum recen t  POBSP and BSFW popula t ion  e s t ima te  195 i n  February 
and March 1963. 

Observations 

Hawaiian Monk Sea l s  were f i r s t  recorded by Morre l l  (1832: 217-218) 
8-11 J u l y  1825, who wrote "the sea-elephant  and sea-leopard r e s o r t  t o  the  
i s l ands  i n  t he  summer season, i n  l a r g e  rooker ies ,  and t h e  former a r e  p e r f e c t l y  
tame." Osbun, who v i s i t e d  i n  August 1850, wrote of k i l l i n g  1 0  o r  1 2  s e a l  f o r  
t h e i r  l i v e r s  and h e a r t s ;  he a l s o  noted t h e i r  tameness and est imated t h e i r  
weight a t  500 pounds ( ~ e m b l e ,  1966: 155). S e a l s  were next  recorded i n  1857 
by Paty (1857: 2-3) who noted t h a t  the  " i s l e t s . .  .seemed t o  abound wi th . .  . s e a l s .  " 
Brooks, who v i s i t e d  P e a r l  and Hermes and o t h e r  Northwestern Hawaiian I s l a n d s  
i n  Ju ly  1859, may have found s e a l s  here;  he r e tu rned  t o  Honolulu with a cargo 
of 240 b a r r e l s  of s e a l  o i l  and 1,500 s e a l  sk ins  (Anon., 1859a, 1859b). Brooks 
(1960: 502) f a i l e d ,  however, t o  mention s e a l s  i n  h i s  subsequent desc r ip t ion  
of t h e  a t o l l ,  though he noted b i r d s  and t u r t l e s  ( s ee  a l s o  Kenyon and Rice, 
1959: 21-5). 

F r e a r ' s  no ta t ion  of 35 s e a l s  and a newborn pup i n  December 19x2 prompted 
Atkinson and Bryan (1913 : 1050-1051) t o  w r i t e  t h a t  "pea r l  and Hermes Reef 
seem [ s i c ]  t o  have been t h e  p lace  where they were most abundant." I n  March 
1913 W i l l e t t  and Bai ley  found s e a l s  with pups on North I s l and  and a nearby 
sandbar ( ~ a i l e y ,  1918: 399; 1956: 30) ,  and Elschner  (1915: 60) repor ted  many 
t h e r e  i n  September 1914. Munter (ms . )  found 30  o r  35, inc luding  s e v e r a l  pups, 
i n  February 1916. Wetmore (ms.) es t imated 125 on Grass, S e a l  and Southeast  
I s l ands  i n  A p r i l  1923, while Gal t sof f  (1933: 19) counted 68 i n  the  lagoon i n  
summer 1930. Bai ley  (1952: 16 )  est imated over 100 s e a l s  when he flew over  
t he  a t o l l  i n  May 1949. 

A POFI survey i n  June 1950 found 100 s e a l s  dur ing  the  day and noted t h a t  
females had pupe t h a t  were a few days o r  weeks o ld  (POFI, 1950); Brock e s t i -  
mated 180 s e a l s  ( ~ a i l e y ,  1952: 25).  Dumont and Neff ( ~ v i h l a ,  1959: 227) 
reported 96 i n  November 1954. Kenyon and Rice (1959: 221), on a e r i a l  surveys, 
counted 257 a d u l t s  and subadul t s  on 17 December 1956, and counted 33 pups on 
15 A p r i l  and 14 May 1957. Using the  same type surveys, Rice (1960a: 377) 
counted 286 a d u l t s  and subadul t s  and 52 pups i n  s p r i n g  1958. 

Hawaiian Monk Sea l s  have been courited, sexed, and tagged on most BSFW, 
POBSP, and HDFG survey t r i p s  during the  19601s ,  Tables  109 t o  115 p resen t  
a l l  s e a l  observat ion d a t a  f o r  P e a r l  and Hermes. 



Annual Cycle 

Hawaiian Monk Sea l s  a r e  found a t  P e a r l  and Hermes year-round. Kenyon 
and Rice (1959: 236) found t h a t  pups a r e  born throughout t h e  e n t i r e  Hawaiian 
chain from l a t e  December u n t i l  the  end of June, with most born from mid- 
March through May. Bai ley  (1952: 5 )  recorded a newborn pup a t  P e a r l  and 
Hermes i n  l a t e  December 19x2. Only one pup was found i n  two r e c e n t  Februaxy 
surveys.  The maximum March c o u n t l  was 5 pups, while the  h ighes t  June count1  
was 28. The h ighes t  August c o u n t l  was 17, and the  h ighes t  September count 
was 13.  

Recent pupulat ion counts 1 produce a high of 195 i n  l a t e  February and 
e a r l y  March, while f i v e  March coun t s1  average 140. Two August coun t s1  num- 
bered 116 and 115; and two September c o u n t s l  gave 105 and 119. The average 
popula t ion  coun t l  from 11 recen t  surveys was 128. 

Kenyon ( i n  prep . )  r e c e n t l y  poin ted  out ,  us ing  da t a  from Midway A t o l l ,  
Kure A t o l l ,  French F r i g a t e  Shoals,  and P e a r l  and Hermes Reef (1968 d a t a  only) ,  
t h a t  Hawaiian Monk S e a l  popula t ions  w i l l  no t  t o l e r a t e  repea ted  d is turbance  by 
man. He found t h a t  the  Midway popula t ion  has almost disappeared and the  Kure 
popula t ion  has decreased. The P e a r l  and Hermes Reef da t a  obtained over t h e  
l a s t  seven yea r s  seem t o  i n d i c a t e  a dec l in ing  populat ion,  both i n  t o t a l  s i z e  
and i n  number of young produced. The 1963 February populat ion contained 195 
and produced a t  l e a s t  28 pups by June;  the  1969 February popula t ion  contained 
152 a d u l t s  and produced a t  l e a s t  17 pups by l a t e  May. 

Ecolowical D i s t r i b u t i o n  

Hawaiian Monk Sea l s  have been recorded from a l l  i s l a n d s  and sandbars.  
Breeding occurs on a l l  i s l a n d s  except  P l ane t r ee  and Sand. Movement from 
i s l e t  t o  i s l e t  wi th in  t h e  a t o l l  i s  common ( see  Tagging and Movement s e c t i o n ) .  
Females with newborn pups, however, do not  u sua l ly  move from i s l e t  t o  i s l e t .  

S e a l s  a r e  found predominately on the  beaches, but  may be found i n  t h e  
vegeta ted  a r e a s .  

Grass I s l and :  Hawaiian Monk S e a l s  have been recorded on a t  l e a s t  16 
POBSP and BSFW surveys  a able 109) .  The average populat ion was 18 s e a l s ,  
and ranged from 9 t o  39, S i x  pups a r e  known t o  have been born s i n c e  1963. 

K i t t e r  I s l and :  BSFW and POBSP personnel  recorded s e a l s  on 14 surveys 
( Tabl* The populat ion count averaged 24, and ranged from 2 t o  43. 
Eleven pups a r e  known t o  have been born s ince  1963. 

L i t t l e  North I s l and :  S e a l s  were noted by POBSP and BSFW personnel  on 
10 surveys  a able 111) .  The populat ion count averaged 19 and ranged from 4 
t o  29. I n  a l l ,  25 pups a r e  known t o  have been born s ince  1963. 

l u s i n g  only surveys where counts  were taken on s i x  o r  more i s l a n d s .  



North I s l and :  POBSP and BSFW personnel  observed s e a l s  on 13 surveys 
 a able 112).  The average popula t ion  count of 28 was h igher  than  on any of 
t he  o the r  i s l ands  i n  t h e  a t o l l ;  t he  populat ion has ranged from 15 t o  53. 
The number of pups produced s ince  1963 i s  24, which i s  a l s o  a  high f o r  t he  
a t o l l .  Pup counts f o r  both L i t t l e  North and North I s l a n d s  a r e  high s ince  
they  a r e  i s o l a t e d  and not  g r e a t l y  a f f e c t e d  by human d is turbance .  

S e a l  I s l and :  S e a l s  were recorded on 15 surveys by POBSP and BSFW per-  
sonnel   a able 113) .  The average populat ion count was 14, and ranged from 9 
t o  25. Seventeen pups a r e  knwon t o  have been born s ince  1963. 

Southeast  I s l and :  S e a l s  were recorded on 19 POBSP and BSFW surveys 
 a able 114) .  Southeast ,  t h e  a t o l l ' s  l a r g e s t  i s l and ,  had the  h ighes t  i s l and  
populat ion,  58+. However, because of human d is turbance  (most campsites were 
h e r e ) ,  t h e  average popula t ion  was only 26. Average win ter  and sp r ing  counts  
a r e  h igher  (29 s e a l s )  than summer and f a l l  counts ( 2 1  s e a l s ) .  Only 1 0  pups 
were observed from 1963 through 1969. 

Sea l s  a r e  most common a long  the  lagoon beach ( ~ i g .  7 9 ) .  Some occur 
on t h e  seaward beach and a  few have been found i n  t he  vegeta ted  a reas  (Fig.  
80) and the  t i d a l  pools .  

Other I s l ands :  Small numbers (average 5 )  were noted on Bird,  P lane t ree ,  
and Sand I s l ands  during v i s i t s  by POBSP and BSFW personnel   a able 115) .  A 
s i n g l e  pup i s  known from Bird.  

Tagging and Movement 

Since 1963 POBSP and BSFW tagged a t  l e a s t  197 s e a l s ,  inc luding  94 i n  
1963, 33 in  1966, 33 i n  1967, 8 i n  1968, and 29 i n  1969. Tagging showed 
t h a t  movement within the  a t o l l  was common. Seven s e a l s  tagged on P e a r l  and 
Hermes have been recaptured on Laysan, 4 on L i s i ansk i ,  2  on French F r i g a t e  
Shoals ,  and 1 on Kure. These d a t a  a r e  being analyzed by BSFW personnel .  

POBSP: USNM 334576, dead newborn pup, a l coho l i c ,  c o l l e c t e d  on Grass 
I s l a n d  5 March 1963 by Wirtz;  USNM 334577, a d u l t  s k u l l  and ske le ton ,  co l -  
l e c t e d  on beach a t  Southeast  I s l and  6 March 1963 by Wirtz .  

Non-POBSP: USNM 181251, 9 pup, co l l ec t ed  on North I s l a n d  15 March 1913 
by W i l l e t t  f o r  t he  U.S. Bureau of B io log ica l  Survey; USNM 243843-4, sk in  and 
s k u l l ,  c o l l e c t e d  28 A p r i l  1923 by Wetmore; USNM 243845, s k u l l ,  co l l ec t ed  28 
A p r i l  1923 by Wetmore. 

Table 109. Observations of Hawaiian Monk Sea l s  a t  Grass I s l and  

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, and References 

1950 27 June p re sen t  (POFI, 1950). 



Table 109. (continued) 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1951 14 May present Adults with pups (POFI, 1951; Svihla, 
1959: 227). 

1956 22 Mar. 18 Adults (POFI, 1956a). 

26 May 7 Adults (POFI, 1956b). 

1963 5 Mar. 3 9 16 tagged--13 adul ts :  5 d, 8 9 ;  3 sub- 
adul ts :  2 d, 1 ?; 8 repeats;  13 adul ts  
and 1 subadult untagged; 1 dead pup 
(POBSP, 1964d) . 

26-27 June 8 -10 Daily (POBSP, 1963 ) . 
1964 14 Mar. 27 15 adul ts :  3 d, 3 9, 9 unk*; 12 subadults: 

9 d, 3 9 (BSFW, 1964a; POBSP, 196413). 

18 ~ u g .  20+ Adults (POBSP, 1964a ) . 
1965 19 Mar. 29 Adults (POBSP, 1965b). 

22 Mar. 27 19 adul t s  : 7 S, 8 9, 4 unk; 8 subadults: 
2 d, 2 0 ,  2 unk (BSFW, 1965; POBSP, 1965a). 

1966 21 ~ e p t .  12 7 adults ,  4 subadults, 1 pup (BSFW, 196611)~ 

1967 17 Mar. 19 Includes counts fo r  B i r d ,  Planetree, and 
Seal  Islands (BsFW, 1967d). 

22 Mar. 9 Adults (BsFW, 1967a ; POBSP, 1967d ) . 
3 1  May 13 12 adu l t s :  4 d, 4 9, 4 unk; 1 unk year- 

l i n g  (POBSP, 1 9 6 7 ~  ) . 
29 ~ u g .  1-9 16 adul ts  : 8 d, 7 0, 1 unk; 3 pups (POBSP, 

1967a ) . 
28 Sept. 10 9 adults ,  1 yearl ing (BSFW, 1 9 6 7 ~ ) .  

1968 24 Mar. 15 I 2  adu l t s :  6 d, 6 9; subadults: 1 cf, 1 9; 
1 d year l ing (BSFW, 1968 ; POBSP, 1968), 

1969 10-12 Feb. 18 17 unk adul ts ,  1 unk subadult (BSFW, 1969a). 

26 May 8 7 adu l t s  : 2 9, 5 unk; 1 9 pup (BSFW, 1 9 6 9 ~ ) .  

11 Sept. 12 11 adul t s :  3 d, 2 9, 6 unk; 1 9  subadult 

- (BSFW, 1969d) . 
X- 

unk = unknown. 



Table 110. Observations of Hawaiian Monk Seals a t  Ki t tery  Island 

Population 
Date of Survey Estimate Breeding Sta tus ,  Remarks, and References 

1956 22 Mar. 30 ~ d u l t s  (POFI, 1956a). 

26 May 15' Adults, no pups (POFI, 1956b). 

1963 5 Mar. 32 10 tagged--7 adul ts  : 5 d, 2 9  ; 3 subadults : 
1 d, 2 9  (POBSP, 1964d). 

1964 14 Mar. 38 25 adu l t s  : 11 d, 9 9, 5 unk; 13 subadults : 
4 cf, 5 9 ,  4 unk (BSFW, ~ g 6 4 a ;  POBSP, 1964b). 

1965 18 Mar. 22 ~ d u l t s  (POBSP, 1965b). 

22 Mar. 3 5 26 adul ts :  15 d, 10 9, 1 unk; 9 subadults: 
2 d, 5 9, 2 unk (BSFW, 1965 ; POBSP, 1965a). 

1966 21 Sept . 21 16 adul ts ,  5 subadults (BSFW, 1966b). 

1967 22 Mar. 43 41 adul ts ,  1 subadult, 1 yearl ing (BSFW, 
1967a ; POBSP, 1967d). 

31  May 20 17 adul ts :  14 8, 1 9, 2 unk; 3 year l ings:  
2 6, 1 0  (POBSP, 1 9 6 7 ~ ) ~  

29 ~ u g .  26 16 adul ts ,  10 pups (POBSP, 1967a). 

28 Sept. 18 16 adul ts ,  1 subadult, 1 yearl ing (BSFW, 
1 9 6 7 ~  ) . 

1968 24 Mar. 28 21 adu l t s :  16 d, 4 0 ,  1 unk; 7 subadults: 
5 d, 2 9 (BsFW, 1968; POBSP, 1968). 

1969 10-12 Feb. 10 9 adul ts :  4 d, 3 0 ,  2 unk; 1 d pup (BsFW, 
1969a ) 

26 May 23 22 adu l t s :  1 9, 21 unk; 1 ? PUP (BSFW, 1969c)- 

11 Sept. 13 12 adul ts :  3 d, 1 9 ,  8 unk; I d  subadult 
(BSFW, 1969d), 

Table 111. Observations of Kawaiian Monk Seals a t  L i t t l e  North Island 

Population 
Date of Survey Estimate Breeding Sta tus ,  Remarks, and References 

1963 23, 25 June 13 pups (POBSP, 1963 ) . 



Table 111. (continued) 

Population 
Date of Survey Estimate Breeding Sta tus ,  Remarks, and References 

1964 19 A U ~ .  

17 Sept. 

1965 18 Mar. 

1966 22 Sept. 

1967 17 Mar. 

29 A U ~ .  

1969 10-12 Feb. 

26 May 

12 Sept. 

Adults (POBSP, 1964a). 

9 adults ,  7 yearl ings,  3 unk (BSFW, 1964b; 
POBSP, 1 9 6 4 ~ ) .  

23 adults ,  2 pups (POBSP, 1965b). 

Aerial  count (BSFW, 1967d). 

12 adults ,  4 yearl ings,  4 pups (POBSP, 1967a). 

Unclassified (BSFW, 1969a). 

13 adul ts  : 12 0, 1 unk; 6 pups : 5 d, 1 9 
(BSFW, 1 9 6 9 ~  ) . 
17 adults:  4 d, 2 0, 11 unk; 4 pups: 1 0 ,  
3 unk (BSFW, 1969d). 

Table 112. Observations of Hawaiian Monk Seals a t  North Island 

Population 
Date of Survey Estimate Breeding Status,  Remarks, and References 

1913 15 Mar. 50-60 About 15-20 9 with young, few d, several  
half  -grown ( ~ a i l e y ,  1956 : 30) 

1914 Sept. many "sea l ions"  ( ~ l s c h n e r ,  1915 : 60). 

1950 27 June present (POFI, 1950)~  

1956 25 May 31 18 adults ,  13 pups; several  born previous 
night (POFI, 1956b). 

1963 6 Mar. 27 4 tagged--2 adul ts :  18, 1 0 ;  2 9 sub- 
adul ts ;  1 dead pup (POBSP, 1964d). 

23 -25 June 13 -15 PUPS (POBSP, 1963 ) . 
1964 19 - 20 ~ u g  . 22 20 adults ,  2 pups (POBSP, 1964a), 

17 Sept. 36 14 adul ts :  1 d, 3 0 ,  10 unk; 19 yearl ings:  
6 d, 4 0, 9 unk; 3 unclass i f ied (BSFW, 1964b; 
POBSP, 1964 c ) , 



Table 112. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1965 17-18 Mar. 5 3 52 adu l t s ,  1 dead pup (POBSP, 1965b). 

1966 22 Sept.  26 (BSFW, l966b).  

1967 16-17 Mar. 30 11 adu l t s ,  19 subadults ;  2 recaptured 
(BSFW, 1967d). 

29-30 Aug . 21 15 adu l t s ,  6 subadults  (POBSP, 1967a). 

27 Sept.  29 21 adu l t s ,  2 subadults ,  6 year l ings  (BSFW, 
1 9 6 7 ~ ) .  

1969 10-12 Feb. 44 33 unclass i f ied  on North; 11 unc lass i f i ed  
on nearby sandbars (BSFW, 1969a). 

31  Mar. 27 17 adu l t s :  3 d, 7 9 ,  6 unk, 1 dead 9 ;  5 
subadults :  1 d, 1 0 ,  3 unk; 1 year l ing ;  
4 pups (BSFW, 1969b). 

26 May 17 9 adu l t s :  7 d, 2 unk; 2 unk subadults ;  6 
pups: 2 d, 3 9,  1 unk (BSFW, 1 9 6 9 ~ ) .  

12 Sept.  21 l.3 a d u l t s  : 6 d, 4 8, 3 unk; 2 subadults  : 
18, 1 9 ;  3 d pups; 3 adu l t s :  I d ,  2 unk 
on nearby sandbars (BSFW, 1969d). 

Table 113. Observations of Hawaiian Monk Seals  a t  Seal  Is land 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1956 22-24 Mar. 16 12  adu l t s ,  3 pups, 1 dead pup (POFI, 1956a). 

26 m y  - ca. 35 - Ca. 20 adul ts ,  15 pups (POFI, 1956b). 

1963 5 Mar. 19 2 subadult 8 tagged; 5 repeats  (POBSP, 
1964d ) . 

26 June 25t (POBSP, 1963 ) . 
1964 14 Mar. 17 8 a d u l t s :  4 d, 1 0 ,  3 unk; 9 subadults :  

4 d, 5 ? (BSFW, 1964a; POBSP, 196413). 

18 Aug. 15 -20 ~ d u l t s  (POBSP, 1964a). 

1965 18-19 Mar. 20 18 adu l t s ,  2 dead pups (POBSP, 1965b). 



Table 113. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1965 22 Mar. 10 2 adu l t s ,  5 subadults,  2 pups, 1 unk 
(BsFW, 1965; POBSP, 1965a). 

1966 21 Sept.  8 3 adu l t s ,  1 subadult,  4 pups (BsFW, 1966b). 

1967 22 Mar. 4 3 adu l t s ,  1 pup (BsFW, 1967a; POBSP, 1967d). 

31 May 18 11 adul t s :  2 d, 7 9,  2 unk; 1 9  subadult ;  
6 pups: 3 9, 3 unk; 5 pups tagged on the 
28 t h  (POBSP, 1 9 6 7 ~  ) . 

29 ~ u g .  7 4 adu l t s  : 3 d, 1 ?, 3 pups (POBSP, 1967a) 

28 Sept ,  15 9 adu l t s ,  6 subadults (BSFW, 1 9 6 7 ~ ) .  

1968 24 Mar. 16 9 adu l t s :  6 d, 3 9; 3 subadults :  1 d, 2 9 ;  
2 year l ings  : 1 d, 1 9; 2 9 pups (BSFW, 1968; 
POBSP, 1968) . 

1969 10-12 Feb. 9 8 adu l t s :  1 d, 3 9, 4 unk; 1 9 subadult 
(BSFW, 1969a). 

26 May 10  8 a d u l t s :  7 9, 1 unk; 2 pups: 1 d, 1 9 
(BSFW, 1 9 6 9 ~  ) . 

11 Sept.  12 9 a d u l t s :  1 d, 4 9, 4 unk; 3 pups: 1 d, 
2 9 (BSFW, 1969d). 

Table 114. Observations of Hawaiian Monk Seals  a t  Southeast I s land 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, and References 

1950 27 June present  (POFI, 1950). 

1956 22 Mar. 0 No a d u l t s  seen (POFI, 1956a). 

26 May 20 Adults,  no pups (POFI, 1956b). 

1963 26 Feb. - 5 8+ 58 tagged--32 a d u l t s :  12  d, 18 9, 2 unk; 
8 Mar. 26 yea r l ings :  14 d, 12 9 (POBSP, 1964d). 

18-23, 12 Counted on 18th;  6-8 other  days (POBSP, 
25 June 1963 ) . 

1964 13-14 Mar. 22 11 a d u l t s  : 5 d, 5 9 ; 11 subadults  : 6 d, 
2 9 (BSFW, 1964a; POBSP, 1964b), 



Table 114. (continued) 

Population 
Date of Survey Estimate Breeding Sta tus ,  Remarks, and References 

1964 16-19 Aug. 1-5 ~ d u l t s  (POBSP, 1964a). 

16 ~ e p t .  3  3  16 adults ,  16 subadults (BsFW, 1964b; POBSP, 
1 9 6 4 ~  ) . 

1965 15-19 Mar. 3 1  Adults (POBSP, 1965b). 

21-22 Mar. 45 24 adul ts :  10 d, 14 9; 18 subadults: 5 d, 
13 0 ;  1 unk pup; 2  unclass i f ied (BSFW, 1965; 
POBSP, 1965a). 

1966 1 Apr. 18 4 adults ,  14 subadults (BsFW, 1966a). 

20-26 ~ e p t .  27 8 adults ,  14 subadults, 5 pups counted on 
20th; 33 tagged  enyo yon, i n  prep. ; BSFW, 
196613 ) . 

1967 I-7 b r .  14 8 adults ,  6 subadults, 1 dead (BsFW, 1967d). 

21-23 Mar. 24 15 adults ,  1 subadult, 8 yearl ings (BsFW, 
1967a ; POBSP, 1967d ) . 

28-30 May- 21 13 adul ts :  3  d, 7 0, 3  unk; 7  yearl ings:  
1 June 1 d, 2  Q,  4 unk; 1 9 pup; counted on 28 May 

(POBSP, 1 9 6 7 ~  ) . 
28-30 ~ u g .  15 1 2  adults ,  3  yearl ings (POBSP, 1967a). 

27-29 Sept. 11 10 adults ,  1 year l ing (BsFW, 1 9 6 7 ~ ) .  

1968 22-24 Mar. 3 7 19 adul ts :  11 d, 7 0, 1 unk; 11 subadults: 
6 d, 5 $2; 7 yearl ings : 4 d, 3 Q (BSFW, 1968; 
POBSP, 1968). 

1969 10-12 Feb. 23 15 adul ts :  5 d, 8 9, 2  unk; 3  unk subadults; 
5 unclassif ied (BSFW, 1969a). 

3 1  Mar.- 3  7  17 adul ts  : 6 d, 4 Q, 5 unk, 2 dead; 20 sub- 
2  Apr. adul ts  : 3 d, 9 Q,  8 unk (BsFW, 1969b). 

26-31 May 16 13 adu l t s :  3  d, 5 0 ,  5 unk; 2  unk subadults; 
1 Q pup (BSFW, 1 9 6 9 ~ ) .  

10-19 Sept. 31  18 adul ts :  4 d, 5 0 ,  9 unk; 10 subadults: 
2  0 ,  8 unk; 3  unk pups (BsFW, 1969d). 



79. Yearl ing Hawaiian Monk Sea l  on lagoon beach a t  Southeast 
I s land,  March 1963. POBSP photograph by W.O. Wirtz, 11. 

80. Adult Hawaiian Monk Seals  basking i n  t h e  sun on the  vegetated 
por t ion  a t  Southeast Is land,  28 August 1967. POBSP photograph 
by D , I ,  Hoff, 



Table 115. Observations of Hawaiian Monk Seals  on other i s lands  a t  
Pear l  and Herrnes Reef 

Population 
Date of Survey Is land Estimate Breeding Sta tus ,  Remarks, and References 

1825 8-11 Ju ly  ? ? Large rookeries ( ~ o r r e l l ,  1832: 217 -218). 

1850 11 Aug . ? few Kil led 1 0  o r  12 f o r  food (~ernble,  1966: 
155). 

1857 19-20 May ? ? I s l e t s  abound with s e a l  (Paty, 1857: 2-3). 

1950 27 June Bird present  (POFI, 1950). 

27 June Sand present  (POFI, 1950). 

1956 22 Mar. Bird 11 ~ d u l t s  (POFI, 1956a). 

22 Mar. Sand 6 ~ d u l t s  (POFI, 1956a). 

26 May Bird 5 Adults (POFI, 1956b). 

1963 5 Mar. Bird 13 3 tagged: 2  d adul ts ,  1 d subadult 
(POBSP, 1964d ) . 

5 Mar. Sand 7  1 unk adu l t  tagged (POBSP, 1964d). 

1964 1kMar.  Bird 3 Subadults: 1 9, 2  unk (BSFW, 1964a; 
POBSP, 1964b ) . 

14 Mar. Planetree 7  6 adu l t s  : 4 d, 1 0,  1 unk; 1 cf subadult 
(BSFW, 1964a ; POBSP, 1964b ) . 

14 Mar. Sand 7  2  adu l t s :  1 cf, 1 9; 5 subadults:  3 d, 2  
unk (BSFW, 1964a; POBSP, 1964b). 

18 Aug. Bird 5 Adults (POBSP, 1964a). 

18 ~ u g .  planetree 3 Adults (POBSP, 1964a). 

18 Aug. Sand 1 Adult (POBSP, 1964a). 

1965 22 Mar. B i r d  8 5 adul ts ,  3 subadults (BxFW, 1965; POBSP, 
1965a ) . 

22 Mar. Planetree 7  6 adu l t s  : 3 d, 1 9, 2 unk; 1 subadult 
(BSW, 1965; POBSP, 1965a). 

22 Mar. Sand 6 4 adu l t s  : 3 d, 1 9; 2 P subadults  (BSFW, 
1965 ; POBSP, 1965a) . 



Table 115. (cont inued)  

Populat ion 
Date of Survey I s l and  Est imate Breeding S t a t u s ,  Remarks, and References 

1967 31 May Bird 7 5 a d u l t s :  2 d, 3 unk; 2 subadul t s :  1 d, 
1 Q (POBSP, 19674.  

29 Aug, Bi rd  6 5 a d u l t s :  4 9, 1 unk; 1 pup (POBSP, 
1967a ) . 

29 ~ u g .  Plane t r e e  1 ~ d d t  (POBSP, 1967a).  

1969 10-12 Bird,  20 Unc la s s i f i ed  (BSFW, 1969a).  
Feb . Plane t r ee  

and Sand 

26 May Bird, 7  
Plane t r e e  
and Sand 

11 Sept .  Bird 4 

EUROPEAN RABBIT 

Adults (BSFW, 1 9 6 9 ~ ) .  

3 a d u l t s :  2  d, 1 unk; 1 9 subadult  (BSFW, 
1969d) 

Oryctolagus cuniculus 

S t a t u s  

Introduced p r i o r  t o  1916; exterminated i n  1928. 

Observations 

Munter (ms. ) l e t  l i e u t e n a n t  aboard t h e  USCGC The t i s ,  f i r s t  r eco rded1  
r a b b i t s  on Southeast  I s l and  on 4 February 1916. Since they  were of t he  do- 
mest ic  v a r i e t y ,  Munter be l ieved  they had "been brought t o  t h e  i s l and  from 
Laysan o r  Lis iansky [ s i c ] .  . .by fishermen. " 2 This was suggested when the  
remains of  a  crude s h e l t e r  which Munter be l ieved  t o  be l e s s  than a  yea r  and 
a h a l f  old and which probably was b u i l t  by ~ a ~ a n e s e 3  fishermen, were found. 
Munter caught fou r  of the  r a b b i t s .  

h u r i n g  Jacobs '  21 January l 9 l O  v i s i t  t o  P e a r l  and Hermes, no r a b b i t s  were 
noted. Sa l i sbury  a l s o  found none the re  15 March 1913 (u.s. Nat. Archives,  
R.G. 26, l e t t e r  from Jacobs t o  Sec re t a ry  of Treasury dated 2 February 1910; 
R.G. 22, l e t t e r  from Sa l i sbu ry  t o  Palmer dated 20 March 1913).  

' ~ a b b i t s  were introduced t o  Laysan about 1903 by Max Schlemrner t o  s t a r t  a 
r a b b i t  canning bus iness   i ill and Bryan, 1912: 9-10).  

3Three Japanese were rescued from P e a r l  and Hermes i n  January 1909 by the  
schooner Florence Ward. They had been l e f t  t h e r e  7 J u l y  1908 wi th  a  



Tanager Expedi t ion personnel  next  recorded "a number of r a b b i t s  and 
t h e  remains of a  camp" on Southeast  i n  A p r i l  1923 ( ~ r y a n  e t  a l . ,  1926 : 6 ) .  
On 26 Apr i l ,  Wetmore (ms.) wrote: "when we camped we were as tonished  t o  
f i n d  r a b b i t  dung s c a t t e r e d  about and l a t e r  found the  animals f a i r l y  common 
i n  the  bunch g r a s s .  Apparently they  had been introduced th ree  o r  f o u r  yea r s  
ago by the  crew t h a t  had camped t h e r e .  I n d i c a t i o n s  were t h a t  the  animals 
had come from Laysan a s  they  were of t he  same s i z e  and mixed co lo r s .  I sho t  
a  considerable  number and D r .  Wilson more so  t h a t  we k i l l e d  25 before  I was 
ou t  of s h e l l s . "  On 27 A p r i l  he noted "nu s ign  of r a b b i t s  on' e i t h e r  Crass o r  
S e a l  I s l ands . "  Rabbits  were hunted on Southeas t  on t h e  28th; a f te rward  
Wetmore wrote " the number k i l l e d  today and on the  26th made a  t o t a l  of 90 
r a b b i t s . "  He est imated " t h a t  perhaps 30  remain, " and observed they "were 
wi lde r  than on Laysan and usua l ly  ran a s  soon a s  t hey  saw us." 

The Tanager personnel  l e f t  Southeast  on the  28th (wetmore, ms.),  l e av -  
i ng  some 30 l i v e  r a b b i t s .  Addi t iona l  Tanager personnel  re turned  on 17 May; 
p r i o r  t o  leav ing  on the  19th  they  had " k i l l e d  a l l  but  one of the  r a b b i t s  
seen" ( ~ r e g o r y ,  1924: 21) .  Two of t h ree  r a b b i t s  on Southeast  were s h o t  by 
G.P. Wilder on 2  May 1924. Rabbits (20?)  were subsequent ly c o l l e c t e d  i n  May 
1927 and re turned  i n  s e v e r a l  c r a t e s  t o  Honolulu by Captain Peterson of t h e  
g n i k a i .  During A p r i l  1928 the  Lanikai  crew s h o t  t h r e e  r a b b i t s  on Southeas t .  
Ii? June o r  J u l y  1928 a  d i l i g e n t  search was made by Captain Anderson of t he  
Lanikat ,  bu t  none was found. None has been found s ince  (u.s. Nat. Archives,  
R.G. 22, l e t t e r s  from Wilder t o  Nelson dated 1 9  A p r i l  1926, and Wilder t o  
Goldman dated 20 J u l y  1928; Anon., 1927).  

SUMMARY 

P e a r l  and Hermes Reef i s  an uninhabi ted a t o l l  conta in ing  nine i s l a n d s  
i n  the Northwestern Hawaiian I s l ands .  W i l d l i f e  i s  p ro t ec t ed  a s  the  a t o l l  i s  
p a r t  of t h e  Hawaiian I s l ands  Nat iona l  W i l d l i f e  Refuge. 

Personnel of t he  P a c i f i c  Ocean B io log ica l  Survey Program (POBSP), 
Smithsonian I n s t i t u t i o n ,  Washington, D.C., made 1 2  b i o l o g i c a l  survey t r i p s  
t o  the a t o l l  from February 1963 t o  March 1968. Data from these  v i s i t s ,  a s  
w e l l  a s  from v i s i t s  through 1969 by Bureau of Spor t  F i s h e r i e s  and W i l d l i f e  
(BSFW) personnel,  Hawaiian Divis ion of F i sh  and Game personnel,  P a c i f i c  Ocean 
F i s h e r i e s  I n v e s t i g a t i o n  personnel,  and from a l l  p rev ious ly  publ ished l i t e r a -  
t u r e  a r e  summarized and d iscussed .  Emphasis i s  placed on t h e  vascu la r  f l o r a  
and the  v e r t e b r a t e  t e r r e s t r i a l  fauna. 

month's supply of food by a  Japanese schooner; t h e  v e s s e l  was supposed t o  
have been l o s t  i n  a  storm ( ~ h r u m ,  1909: 176) .  Japanese f e a t h e r  poachers 
were on Laysan and L i s i a n s k i  a t  t h i s  same time ( ~ l y  and Clapp, i n  p r e s s ) ;  
t he  t h ree  on P e a r l  and Hermes were probably p a r t  of t h a t  group. It i s  
most l i k e l y  t h a t  r a b b i t s  were introduced dur ing  t h i s  per iod .  



Twenty-five spec ies  of vascu la r  p l a n t s ,  r ep re sen t ing  17 f a m i l i e s ,  
have been observed o r  co l l ec t ed  from f i v e  i s l a n d s .  Only one breeding 
r e p t i l e  spec ies  i s  known. Since 1964 BSFW personnel  have tagged a t  l e a s t  
137 Black Sea T u r t l e s ;  46 of t hese  were recaptured on the  a t o l l ,  and one 
was captured elsewhere i n  t he  Hawaiian I s l a n d s .  I n  add i t i on ,  two tagged 
elsewhere were captured on the  a t o l l .  Of the  37 spec ies  of b i r d s  recorded, 
17 a r e  r e s i d e n t  seabi rds ,  5 a r e  r e g u l a r  migrant  shorebi rds ,  and 15 a r e  
vagrant ,  a cc iden ta l ,  o r  in t roduced .  I n  a l l ,  68 specimens of 26 spec i e s  
have been c o l l e c t e d ,  Before the  POBSP, 37 specimens of 16  spec i e s  were 
co l l ec t ed .  POBSP personnel  c o l l e c t e d  31 specimens of 18 spec ies ,  14 of 
which r ep resen t  new specimen records .  An a d d i t i o n a l  t h r e e  spec i e s  r ep re sen t  
new s i g h t  records,  and f o u r  r ep re sen t  new breeding records .  O f  t h e  31,661 
b i r d s  of 22 spec ies  banded on the  a t o l l ,  1,790 of 18 spec i e s  were recaptured 
on the  a t o l l ,  and 211 of 13 spec i e s  were captured a t  o t h e r  P a c i f i c  l o c a l i t i e s ,  
In  add i t i on ,  70  b i r d s  of 1 2  spec i e s  banded a t  o the r  P a c i f i c  l o c a l i t i e s  were 
captured on the  a t o l l .  Beside man, f o u r  mammalian spec i e s  have been r e -  
corded. Since 1963, POBSP and BSFW personnel  have tagged a t  l e a s t  197 
Hawaiian Monk S e a l s ;  many r ecap tu re s  a r e  known, and 14 i n t e r - a t o l l  move- 
ments e x i s t  between o the r  Hawaiian I s l ands .  
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Appendix Table 1, S c i e n t i f i c  v i s i t s  t o  P e a r l  and Rermes Reef, 1857-1969 ** 
Date of V i s i t  Vesse l  Personnel 

1857 19-20 May Manoukawa i John Paty 

1.859 S J U ~ Y  Gamb i a  N.C. Brooks 

1891 6-7 ~ u l y  Kaalaka i Rothschi ld Expedi t ion:  George C .  
Munro, Henry C .  Palmer 

1912 24 Dec. USRC T h e t i s  USN: Cmdr. G.R. Sa l i sbu ry  

1913 15 Mar. USRC The t i s  BBS: Al f r ed  M. Bai ley,  George W i l l e t t ,  
David T. Fullaway 

1914 ? Sept.  USRC T h e t i s  Ca r l  Elschner  

1916 4 Feb . USRC T h e t i s  W.H. Munter 

1923 26-28 Apr. USS Tanager Tanager Expedi t ion:  Edwin L. Caum, 
Chapman Grant, David T. Fullaway, E r i c  
L. Schlernrner, D i t l e v  Thaanum, Alexander 
Wetmore* 

17 -19 May USS Tanager Theodore T. Dranga, Aus t in  Jones,  Frank 
R. Lawrence, E.C. Reno,* Lorr in  A .  
Thurston, G e r r i t  P. Wilder 

Herme s  (renamed William G. Anderson, George Kauflnan 
~ a n i k a i )  

1928 ? Lanikai  V ic to r  Pietschmann 

1930 22 J u l y -  USS Whippoor- Paul  S. Gal tsoff ,*  NOS. Cas t le ,  John F. 
23 Aug. w i l l  - Reppun, Leon Amboy, Anato l io  Polo 

**Symbols and abbrev ia t ions :  BBS - Bureau of B io log ica l  Survey; BPBM - Bernice 
P. Bishop Museum; BSFW - Bureau of Spor t  F i s h e r i e s  and W i l d l i f e ;  CC - Clare-  
mont College; H I P G  - Hawaiian Div is ion  of F i sh  and Game; HSB - Honolulu S t a r  
B u l l e t i n ;  NAS - Nat iona l  Audubon Socie ty ;  POBSP - P a c i f i c  Ocean B io log ica l  
Survey Program; POFI - P a c i f i c  Ocean F i s h e r i e s  I n v e s t i g a t i o n ;  UF - Unive r s i ty  
of F lo r ida ;  Uh - Unive r s i ty  of  Hawaii; USCG - U.S. Coast Guard; USFW - U.S. 
F ish  and Wi ld l i f e  Serv ice ;  USN - U.S. Navy; W - Vienna Univers i ty .  



Appendix Table 1. (cont inued)  

Date of V i s i t  Vesse l  Personnel  

1949 May Navy PBY Alf red  M. Ba i ley  

1950 25-27 June USFW Hugh _M. HDFG: Vernon E. Brock; UH: W i l l i a m  
Smith A .  Gosl ine;  POFI personnel  

1951 14 May USFW Hugh POFI personnel  
Smith - 

1954 1 Nov. A e r i a l  survey BSFW: P h i l i p  Dumont, Johnson A .  Neff 

1955 25-26 Jan .  USFW John R. POFI: Tamio Otsu, Walter Matsumoto 

1956 22-24 Mar. USFW John R. POFI: Danie l  T.  Yamashita, Herbert  S. 
M a n n i n g  Shippen 

24 -26 May USFW John 3. POFI: E.C. Jones,  T.S. Hid8 
Manning 

A e r i a l  survey BSFW: John W. Aldr ich ,  Kar l  W .  Kenyon, 
Dale W. Rice, Chandler S. Robbins 

1 0  Dec. t t 1 I BSFW: K a r l  W. Kenyon, Dale W. Rice 

17 Dec. 1 I 11 11 I t  I t  11 I I 

1957 7 Jan. 
I I 11 I t  11 I1 1 I t I 

24 Jan .  I I I I I I I t  11 I I I I 

15 Apr. 11 11 11 I I 11 11 11 

14 m y  I t  I t  I t  I t  11 11 I1 

14 Oct. I I 11 BSFW: Dale W .  Rice 

18 Dec. 11 I I 11 11 I I  

1958 24 Jan .  I I I I I I I I 11 

14 Apr. I I t I  I I 11 I I 

11 I t  I I 
2 m y  

I1 l I 

16 June I1 I t  I t  (1 I1 
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Appendix Table 1. (cont inued)  

Date of V i s i t  Vessel  

1961 1 2  Mar. USCGC P lane t r ee  

1962 J a n .  A e r i a l  survey 

1963 26 Feb. - USS Moctobi 
8 Mar. (ATF-105 ) 

18-23, USS Tawakoni 
27 June ( ATF- 

1964 13-14 Mar. USCGC P lane t r ee  
(WAGL-307) 

USNS Shearwater 
(~-AG-177) 

16-17 Sept ,  USCGC Basswood 

1965 15-19 Mar. USNS Shearwater 
( ~ - ~ ~ - 1 7 7 )  

21-22 Mar. USCGC Blackhaw 
(WAGL-390) 

1966 1 Apr. USCGC Buttonwood 
( WAGL -'r 

20-26 Sept .  USCGC Ironwood 
(WAGL-297) 

25-27 Sept .  Navy h e l i c o p t e r  

Personnel  

HDFG: David H. Woodside, Raymond J.  
Kramer 

UF: Archie F. Carr  

POBSP: A .  Binion Amerson, Jr., F. 
A l l en  Blagden, Robert W .  McFarlane, 
Fred C.  S ib ley ,  William 0. Wirtz 11* 

POBSP: A.  Binion Amerson, Jr., Fred 
C.  S i b l e p  

POBSP: A.  Binion Amerson, Jr. ,* 
George S. Wislocki;  BSFW: Eugene 
Kr id l e r ,  Edward O'Neal; KDFG: Ronald 
L. Walker; UH: Loren W. Kroenke 

POBSP: Kenneth E. Ameman,* Al l en  
Anderson, Pe t e r  Marshall ,  Richard W .  
M e r r i l l ,  J .  Douglas Whitman, Paul  W .  
Woodward; UH: Allen  L. Young 

POBSP: Robert R. F l ee t ,  Charles  R. 
Long; BSFW: Eugene Kr id le r ;*  HDFG: 
Ronald L. Walker; UH: John Beardsley 

POBSP; Kenneth E. Amerman, Roger 3.  
Clapp, J .  Vincent Hoeman, Dennis L. 
S t ade l ,  William 0.  Wirtz 11* 

FQBSP: Winston E. Banko; BSFW: Eugene 
Kr id le r ,*  Chandler Robbins; HDFG: 
Ronald L. Walker 

BSFW: Eugene Kridler ;* HDFG: Nelson 
Rice, Ronald L. Walker; UH: Andrew J. 
Berger 

BSFW: K a r l  W .  Kenyon, Eugene Kr id le r ;*  
HDFG: Ronald L. Walker; CC: Sherwin 
C a r l q u i s t ;  HSB: Warren R o l l  

POBSP: T. James Lewis;* USN: George 
Young 

1967 16-17 Mar. 1 1  11 BSFW: Van T. Har r i s ,  Chandler Robbins* 
< 



Appendix Table 1. (cont inued)  

Date of V i s i t  Vessel  Personnel 

1967 21-23 Mar. USCGC Basswood POBSP: C. Douglas Hackman; BSFW: 
Eugene Kr id le r ;*  HDFG: Ernes t  F. 
~ o s a k a ;  UH : ~ b h n  Maciolek, Richard 
Wass 

28, 30 May- LT 2081, POBSP: David L. Burckhal ter ,  Robert 
1 June LT 2086, L. DeLong,* Dennis L. S t ade l ,  F. Chris-  

LT 2087 t i a n  Thompson, Robert Tuxson; USN: 
Ronald Amerson 

3-9 Ju ly  ? BSFW: Eugene Kr id l e r ,  ? 

28-30 Aug . LT 2081, POBSP: Roger B. Clapp, Charles  A. Ely, * 
LT 2086, David I. Hoff; USN: Wrangel 
LT 2087 

8 - 2 9  Sept .  USCGC Buttonwood BSFW: Robert Ballou, Eugene Kridler ,*  
John L. Sincock; UDFG: Ronald L. Walker 

1968 22-24 Mar. USCGC Ironwood POBSP: Roger B. Clapp; BSFW: Kar l  W. 
(WAGL-297 ) Kenyon, Eugene Kr id le r ,*  John L. Sincock; 

HDFG: Ernes t  F. Kosaka; USCG: Douglas 
Keran 

8 Aug. ? BSFW: Eugene Kr id l e r ,  ? 

1969 10-12 Feb, Navy h e l i c o p t e r  BSFW: Eugene Kr id l e r ,  David L. Olsen; 
USN: Ronald Amerson 

31 Mar.- USCGC Buttonwood BSFW: Kar l  W .  Kenyon, Eugene Kr id l e r ,  
2 Apr. David L. Olsen, John L. Sincock; NAS: 

George Laycock 

26 -31 May Navy h e l i c o p t e r  BSFW: Eugene K r i d l e r ;  EPBM: Donald A l l -  
r ed ;  USE: Ronald Arnerson 

5 June Mahi - BSFW: David L. Olsen,* John L. Sincock; 
HDFG: Ernes t  F. Kosaka; UH: Kar l  Bathen, 
Thomas Clark, James McVay, William Patz-  
e r t ;  BPBM: Douglas Yen; Ronald Kent 

28 JUY ? BSFW: ? 

10-19 Sept .  USCGC Buttonwood BSFW: Eugene Kr id le r ,*  David L. Oleen, 
John L.  Sincock; UH: John Maciolek 



Appendix Table 2. Pub l i ca t ions  and manuscripts on c o l l e c t i o n s  and s t u d i e s  
made on P e a r l  and Hermes Reef * 

PROTOZOA 

Cushman, 1925 Records 25 spec i e s  of Foraminifera  
from Tanager Expedition 

PORIFERA 

Gal t sof f ,  1933 Records 1 sponge spec ies  from 1930 

Gal t sof f ,  1933 

MOLLUSCA 

Pi l sbry ,  1917 

P i l sb ry ,  1920 

P i l sb ry ,  1927 

Bartsch, 1931 

Gal t sof f ,  1933 

Records 1 j e l l y f i s h  spec ies  and 1 2  
c o r a l  spec i e s  from 1930 

Records 1 mollusk spec ies  co l l ec t ed  
by Munter 

L i s t s  3 mollusk spec i e s  c o l l e c t e d  by 
Munter 

L i s t s  1 barnac le  from Tanager c o l l e c t i o n  

Describes a  new p e a r l  o y s t e r  from 
G a l t s o f f ' s  c o l l e c t i o n  

L i s t s  1 0  mollusk spec ies  from 1930 

Schi lder ,  1933 Reports 14  spec i e s  of Cypraeacea co l -  
l e c t e d  by Pietschmann i n  February 1928 

Dall ,  Bartsch,  and Rehder, Records 8 spec i e s  of mollusks 
1938 

Clark, 1925 

Fisher ,  1925 

Holly, 1932 

Reports 10  spec ies  of echinoderms from 
Tanager c o l l e c t i o n  

L i s t s  3 spec i e s  of s t a r f i s h  c o l l e c t e d  
by Tanager Expedi t ion 

Reports 13 echinoderms from c o l l e c t i o n s  
made i n  1927-28 

*Authors a r e  i n  chronologica l  order .  



Appendix Table 2. (cont inued)  

Ga l t so f f ,  1933 

Clark, 1949 

ECHINODERMATA (cont inued ) 

L i s t s  4 spec i e s  of sea urchins ,  3 
s t a r f i s h ,  1 b r i t t l e  s t a r ,  and 9 holo-  
t h u r i a n  spec ies  from 1930 

L i s t s  33-34 b r i t t l e  s t a r s  ( ~ ~ h i u r o i d e a )  
c o l l e c t e d  by Alba t ross  and Tanager Ex- 
ped i t i ons  

Treadwell, S925 Reports 1 annel id  from Tanager c o l l e c t i o n  

Holly, 1935 

Hartman, 1966 

L i s t s  15 Polychaeta from Pie tschnann '  s  
1928 c o l l e c t i o n  

A RTHROPODA 

1. Crustacea 

Summarizes e a r l i e r  polychaetous a n n e l i d s ;  
l i s t s  11 species  

Edmondson, 1925 

Edmondson, 1930 

Ga l t so f f ,  1933 

Edmondson, 1935 

2 Chilopoda 

Attems, 1938 

3. Arachnida 

Rrennan, 1965 

Kohls, Sonnenshine and C l i f fo rd ,  
1965 

G a r r e t t  and Haramoto, 1967 

Reports 33 spec i e s  of decapods from 
Tanaper c o l l e c t i o n  

Describes 1 new spec ies  of c r ab  taken 
i n  1927 by T.T, Dranga 

Mentions c o l l e c t i o n  of over 50  spec i e s  
taken i n  1930; l i s t s  only 5 spec i e s  

Describes 1 new crus tacea  spec i e s  

Records 1 myriapod spec ies  c o l l e c t e d  by 
Tanager Expedition 

Records 1 chigger  from POBSP m a t e r i a l  

Records 1 t i c k  spec ies  from POBSP 
m a t e r i a l  

Records 1 ixodid spec ies  from POBSP 
m a t e r i a l  

Summarizes 2 e a r l i e r  records  of a c a r i n a  
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Appendix Table 2. (cont inued)  

ARTHROPODA ( continued ) 

3. Arachnida (cont inued)  

Kohls and C l i f fo rd ,  1967 

Amerson, 1968 

Brennan and Arnerson, 1971 

Bryan, - e t  - a  a1 3 1926 

Wheeler, 1934 

Lopes, 1938 

Z imme rma n , 194 0 

Munro, 1942 

Usinger, 1942 

Thompson, 1948 

Zimmerman, 1948a 

Z imme man ,  1948b 

Zimmerman, 1948~ 

Zimmerman, 1948d 

Zimmerman, 1957 

Zimmerman, 1958 
< 

Beardsley, 1966 

Mentions occurrence of ixodid spec ies  
from POBSP d a t a  

Records 2 t i c k  spec i e s  from POBSP co l -  
l e c t  ions 

Records 1 chigger  c o l l e c t e d  by J.L. 
G r e s s i t t  i n  December 1970. 

Records 3 chiggers  c o l l e c t e d  by J.L. 
G r e s s i t t  i n  December 1970 

L i s t s  z. 24 i n s e c t s  from Tanager co l -  
l e c t  ion 

L i s t s  1 a n t  spec i e s  

Describes new sarcophagid from Tanager 
m a t e r i a l  

Reports a neuropteran 

Mentions 2 i n s e c t s  on s h i p  while o f f -  
shore i n  1891 

Records 1 new Nysius s p e c i e s  from 
Tanager c o l l e c t i o n  

Records 2 Mallophaga spec i e s  from 
Tanager c o l l e c t i o n  

L i s t s  1 Orthoptera  and 2 Dermoptera 

L i s t s  1 Orthoptera  spec i e s  

L i s t s  3 Hemiptera spec i e s  

L i s t s  1 Homoptera spec i e s  

L i s t s  1 Neuroptera spec i e s  

L i s t s  1 Lepidoptera spec i e s  

L i s t s  52 i n s e c t  spec i e s  



Appendix Table 2. (cont inued)  

Maa, 1968 

Amerson and Emerson, 1971 

1. Pisces  

Brooks, 1860 

Fowler and Bal l ,  1925 

Fowler, 1927 

Pietschmann, 1930 

Fowler, 1931 

Sch i lde r ,  1932 

Ga l t so f f ,  1933 

Pietschmann, 1938 

POFI (1950-56) mss. 

Ikehara,  1953 

Jones and Rein t jes ,  1953 

Gosline and Brock, 1965 

2 .  R e p t i l i a  

Morrel l ,  1832 

Paty, 1857 

Brooks, 1860 

Bai ley,  1918 

INSECTA (continued ) 

Records 2 hippoboscid f l i e s  from POBSP 
c o l l e c t  ion 

Records 2 Mallophaga spec i e s  from 
POBSP m a t e r i a l  

F i r s t  record of f i s h  i n  1859 

Reports 16 f i s h  spec i e s  taken by T.vager  
Expedition 

L i s t s  1 f i s h  spec ies  from Tanager Ex- 
ped i t i on  

L i s t s  9 f i s h  spec ies  c o l l e c t e d  by Dranga 
i n  1927 

Adds 3 f i s h  spec ies ,  c o l l e c t e d  by Dranga, 
A p r i l  1927 

Discusses  hemirhampids c o l l e c t e d  i n  1928 

L i s t s  31 f i s h  spec i e s  co l l ec t ed  i n  1930 

Reports f i s h e s  c o l l e c t e d  i n  1927-28 

Cons is t s  of 5 t r i p  r e p o r t s  l i s t i n g  f i s h  
c o l l e c t i o n s  and observa t ions  

Records 5 spec i e s  of  b a i t  f i s h  from 1950 
and 1951 POFI surveys 

Records 4 f i s h  spec ies  

Includes f i s h  from e a r l i e r  t r i p s  

F i r s t  record of sea t u r t l e s  

Notes presence of t u r t l e s  

Records presence of t u r t l e s  

Reports s l eep ing  t u r t l e s  



Appendix Table 2. (continued) 

CHOFDATA ( continued ) 

2 R e p t i l i a  (continued) 

Galtsoff ,  1933 Records sea t u r t l e s  i n  1930 

POFI (1950-56) mss. 

Bailey, 19.5'6 

Consists  of 5 t r i p  r epor t s  l i s t i n g  
t u r t l e  observat ions 

Records many large  sea t u r t l e s  a t  
North I s l and  seen by Wil le . t t  i n  1913 

HDFG (1961-64) mss. Includes 2 t r i p  r epor t s  of Refuge surveys 

POBSP ( 1963 -68) mss . Includes 1 2  t r i p  r epor t s  from i s l and  
surveys 

BSFW (1964-69) mss . Includes 15 t r i p  r epor t s  of Refuge 
surveys 

ca r r ,  1964 Notes presence of sea t u r t l e  

Kemble, 1966 

3. Marnmalia 

Reports t u r t l e  observat ions by Osbun i n  
1850 

Paty, 1857 Mentions presence of s e a l s  i n  May 1857 

Atkinson and Sryan, 1913 Notes es t imate  by F rea r  in  1912 

Bailey, 1918 

Wetmore, ms . 

Gregory, 1924 

Wetmore, 1925 

Bryan e t  a l . ,  1926 

Gal tsof f ,  1933 

Allen, 1942 

Reports l e s s  than 60 s e a l s  and a school 
of porpoise observed i n  1913 

1923 personal  journal  notes presence of 
s e a l s  and r a b b i t s  

Mentions Tanager personnel k i l l e d  a l l  
but one of the r a b b i t s  seen i n  May 1923 

Notes presence of s e a l s  in  1923 

Notes presence of number of ~ a b b i t s  on 
Southeast  i n  1923 

Counts 68 s e a l s  

Reports s e a l  colony found by Tanager 
Expedition 



Appendix Table 2. (continued) 

CHORDATA (continued ) 

3. Marnrnalia (continued) 

POFI (1950-56) mss. 

Bailey, 1956 

King, 1956 

Kenyon and Rice, 1959 

Svihla,  1959 

Rice, 1960a 

Rice, 196011 

mFG (1961-64) rnss. 

POBSF ( 1963 -68) ms s  . 

BSFW (1964-69) mss. 

Rice, 1964 

Kemble, 1966 

Tomich, 1969 

Laycock, 1 w 0 a  

Laycock, 1970b 

Kenyon, ms. 

Consis t s  of 5 t r i p  r epor t s  l i s t i n g  
mammal observat ions 

Records - ca. 50 s e a l s  seen by W i l l e t t  
i n  1913 

Summarizes previous information on 
Hawaiian Monk Seals  

Reports observations of Hawaiian Monk 
Sea l s  from 1956 and 1957 a e r i a l  surveys 

Summarizes previous s e a l  da ta  

Gives r e s u l t s  of 1956 and 1957 a e r i a l  
Surveys of Hawaiian Monk Seals  

Reports observations of dolphin i n  
March 1958 

Includes 2  t r i p  r epor t s  of Refuge surveys 

Includes 12  t r i p  r epor t s  from i s l and  
surveys 

Includes 15 t r i p  r epor t s  of Refuge 
surveys 

Mentions presence of s e a l s  

Reports s e a l  observations by Osbun i n  
1850 

Records Hawaiian Monk Seal  and bot t lenose  
dolphin;  exce l l en t  bibl iography 

Notes presence of s e a l s  i n  March 1969 a t  
Southeast  

Notes r a b b i t  data i n  A p r i l  1923 a s  r e -  
ported by Wetmore 

Discusses man's inf luence on s e a l s  



Appendix Table 2. (cont inued)  

CHORDATA (continued ) 

4. Aves 

Elschner,  1915 

W i l l e t t ,  ms. 

Wil le  t t, 1919 

Wetmore, ms. 

Ga l t so f f ,  1933 

Munro, 1942 

F i she r  and Baldwin, 1945 

Munro, 1945 

Fisher ,  1946 

Baldwin, 1947 

Munro, 1947 

POFI (1950-56) mss. 

Bai ley,  1956 

Aldr ich ,  Robbins, and Rice, 
ms . 

Rice, ms. a  

Richardson, 1957 

Rice, ms. b  

Records 5 b i r d  spec i e s  i n  September 
1914 

1912-13 b i r d  observa t ions  

Records 1 storm p e t r e l  spec ies  i n  
1912-13 

Records 21  b i r d  spec i e s  during 1923 
Tanager Expedi t ion 

Records 6 b i r d  spec ies ,  summer 1930 

Records 4  b i r d  spec i e s  seen of fshore  
6-7 J U ~ Y  1891 

Records in t roduc t ion  and f a t e  of Laysan 
Ra i l  

Records severe  storm of 1930 o r  1931 
which k i l l e d  many seab i rds  

Discusses  unsuccessfu l  in t roduct ion  of 
Laysan R a i l  

Discusses  Laysan R a i l  i n t roduc t ion  

Specula tes  on d e s t r u c t i o n  of b i r d  l i f e  
on low i s l a n d s  by t i d a l  waves 

5 t r i p  r e p o r t s  l i s t i n g  b i r d  observa t ions  

Records 11 spec ie s  seen by W i l l e t t  on 
North I s l and ,  March 1913 

Records about 40,000 of both a l b a t r o s s e s  
on 9  December 1956 

Memo t o  D r .  J , W .  A ld r i ch  records 1 2  
spec ies  of b i r d s  from a e r i a l  survey of 
14 October 1957 

Records 8 breeding seab i rd  spec ies  

Records 4376 n e s t  d e s t r u c t i o n  of Black- 
footed Alba t ross  and 6% of Laysan Alba- 
t r o s s  by January 1958 t i d a l  wave 



Appendix Table 2. (cont inued)  

CHORDATA ( continued ) 

4.  Aves (cont inued)  

KDFG (1961-64) mss. 

Rice and Kenyon, 1962 

BsFW (1964-69) mss . 

Clapp and Woodward, 1968 

S ib l ey  and McFarlane, 1968 

Laycock, 1970a 

Inc ludes  2 t r i p  r e p o r t s  of Refuge 
surveys 

A e r i a l  surveys of populat ions of a lba -  
t r o s s e s  dur ing  1956-57 and 1957-58 
seasons 

Inc ludes  1 2  t r i p  r e p o r t s  from i s l a n d  
surveys 

Inc ludes  15 t r i p  r e p o r t s  of Refuge 
surveys 

Mentions 17,800 breeding p a i r s  of 
Laysan Alba t ros s  observed by Rice and 
Kenyon 

L i s t s  17 new b i r d  spec i e s  records  f o r  
t he  a t o l l  from POBSP d a t a  

Records 4 g u l l  spec i e s  from POBSP d a t a  

Notes presence of  5 b i r d  spec i e s  on 
Southeast  i n  March 1969 

FLORA 

1. Vascular P l an t s  

Kemble, 1966 F i r s t  record of p l a n t s  

Brooks, 1860 Second record of p l a n t s  

B i t t e r ,  l 9 O O  Reports 2 p l a n t  spec i e s  from photographs 
by F.G.E. Walker i n  1899(?)  

Bailey, 1918 Notes presence of g r a s s  i n  1913 

Gregory, 1924 L i s t s  p l a n t s  introduced by Tanager Ex- 
p e d i t i o n  i n  1923 

Chris tophersen and Caum, 1931 Reports 11 spec ie s  of vascu la r  p l a n t s  
from Tanager Expedition 

Gal t sof f ,  1933 L i s t s  2 p l a n t  spec i e s  from 1930 



Appendix Table 2. (cont inued)  

FLORA. (cont inued)  

1. Vascular P l an t s  (cont inued)  

HDFG (1961-64) mss. Notes 4 p l a n t  spec i e s  

Inc ludes  bo tan ica l  no tes  i n  12 t r i p  
r e p o r t s  

Mentions 11 p l a n t  spec ies  taken by 
Tanager Expedition 

Laycock, 1970a Mustard sprayed with he rb i c ide  

S t .  John, 1970 Describes 1 new spec ies  c o l l e c t e d  i n  
19 23 

2. Algae 

Ga l t so f f ,  1933 Records 2 a lgae  spec i e s  from 1930 

Howe, 1934 Reports 1 2  a lgae  co l l ec t ed  by Ga l t so f f  
i n  1930 

POFI (1950-56) a s s .  Reports  a lgae  spec ies  i n  1956 

Taylor,  1964 

Tsuda, 1966 

L i s t s  1 algae  spec ies  c o l l e c t e d  by 
Ga l t so f f  i n  1930 

Reports 39 spec ies  of marine benth ic  
a lgae  taken by POBSP i n  June 1956, 
August and September 1964, and e a r l i e r  
records  

GEOPHYS ICAL 

Elschner,  1915 Describes r ee f ,  lagoon, and North I s l and  

Ga l t so f f ,  1933 Records hydrographic da t a  from 1930 

Thorp, 1936 Records of sediments from G a l t s o f f ' s  
1930 c o l l e c t i o n  

Bryan, 1937 General desc r ip t ion  of a t o l l  

Bryan, 1942 

Bryan, 1954 

Kroenke and Wollard, 1965 

General d e s c r i p t i o n  of a t o l l  

General desc r ip t ion  of  a t o l l  

Gives g r a v i t y  observat ions made i n  March 
1964 



Appendix Table 2. (continued) 

Standen, 1967 

GEOPHYSICAL (continued ) 

Describes formation of sand i s lands  
( POBSP) 

Gross e t  a l . ,  1969 Analysis of Gemini V I I  photographs 

Appendix Table 3, Annotated l i s t  of vascular  p lan t s  from Pear l  and Hermes 
Reef. Specimens a re  found i n  the  herbar ia  of the  Na- 
t i o n a l  Museum of Natural History (usNM), the  Bernice P. 
Bishop,Museum (BPBM), and the  Universi ty of Hawaii (UH) 

Gramineae 

*Cynodon dactylon (L. ) Pers. Specimens only from Southeast I s land.  
Lamoureux s . n . (UH) ; Sibley  10 (USNM) ; Young 1x5 (UH) . 

Eragros t i s  v a r i a b i l i s  ( ~ a u d . )  Steud. Specimens from Grass, North and South- 
e a s t  I s lands ;  known a l s o  from Sea l  Is land.  Cam 38, 45 (BPBM); Lamoureux 
s.n. ( U H ) ;  ~ o n g  2272, 2285, 2313 (uH); Sibley 5 (usNM); Young 105, 122 (UH). 

Lepturus repens  orst st. ) R. B r .  Specimens from Grass, L i t t l e  North, North, 
and Southeast Is lands;  known from Sea l  Is land.  Cam 39, 46 (BPBM) a s  L. 
repens var .  subulatus Focb. ; Lamoureux s .n. ( U H ) ;  Long 2270 (appears t; 
be va r .  subulatus Fosb.), 2273, 2274, 2277, 2279, 2292, 2293, 2302, 2311, 
2312 (w-110, 128 (UH).  

*Setaria  v e r t i c e l l a t a  (L . )  Beauv. Specimens only from Southeast I s land;  
known a l s o  from Grass Is land.  Lamoureux s .n. (BPBM) ; Long 2269 (UH) ; 
Sibley  12  (usNM); Young 109 (uH). 

Lil iaceae  

* A l l i u m  sp. Found growing on Southeast Is land refmeheap, e radica ted  March m. No specimens col lec ted .  

Palmae 

*Cocos sp. Planted i n  1928-29 on Southeast Is land,  a l l  dead o r  dying i n  
1930 ( ~ a l t s o f f ,  1933: 14). No specimen record. 

+Pr i tchardia  pac i f i ca  Wendl. Planted i n  1923 on Southeast I s land by Tanager 
Expedition personnel ( ~ r e g o r y ,  1924 : 21). No specimen record. 

*Presumably exotic .  



Appendix Table 3.  (cont inued)  

Casuarinaceae 

*Casuarina e q u i s e t i f o l i a  L. Specimen only from Southeas t  I s l and ;  p lan ted  i n  
1963 by U.S. Navy. Young 120 (uH). 

Amaranthaceae 

Achyranthes splendens va r .  r e f l e x a  Hbd, Specimens from Grass and North 
I s l ands  ; known from S e a l  I s l and .  Cam 50 (BPBM) ; Lamoureux s .n. (UH) ; 
Long 2298 (UH); Wilder 3 (BPBM). 

Nyctaginaceae 

Boerhavia repens L. Specimens from Grass, L i t t l e  North, North and Southeast  
I s l ands ;  known from S e a l  I s l and .  Cam 40, 41, 47, 48 (BPBM); Ga l t so f f  s .n .  
(USNM) ; Lamoureux s .n. (UH) ; Long 2271, 2291, 2295, 2306, 2307, 2310 (uH); 
Sibley  3 (usNM) ; Young 98, 130 (UH) . 

Aizoaceae 

Sesuvium o r t u l a c a s t r m  L. Specimens from S e a l  and Southeas t  I s l a n d s .  Caum 
o f f  s l . (usNM) ; Lamoureux s .n.  (UH) ; Long 2 8 6  (UH) ; 

Sib ley  7 (usNM); Young 100, 103 (UH). 

Portulacaceae 

Portulaca l u t e a  Sol .  Specimens from North and Southeas t  I s l ands .  S ib l ey  9 
-;Long 2283 (UH) ; Young 104, 108, 123 (UH) . 

Capparidaceae 

Capparis sandwichiana Dc . Specimens only from S e a l  I s l and .  Wilder 2 (BPBM) ; 
Caum 54 (BPBM) ; Lamoureux s .n.  (UH) . 

Cruc i f e r a e  

*Brassica campestr is  L. Specimens from only Southeas t  I s l a n d ;  known a l s o  a t  
North I s l and .  S ib l ey  2 (usNM) ; Young 106, 107, 111, 116 (UH) . 

*Coronopus didymus ( L , )  J .E .  Smith. Specimen only from Southeast  I s l and .  
S ib l ey  8 (usNM) . 

Lepidiwn bidentaturn v a r  o-waihense (c ,  and s . )  Fosb, Specimens from Grass, 
North, and Southeast  I s l a n d s ;  known from S e a l  I s l and .  Cam 51 (BPBM); 
Lamoureux s .n.  (UH) ; Long 2286, 2289, 2299 (UH) ; Sib ley  14 (usNM) ; Young 
99, 124 (m) 

Zygophyllaceae 

Tr ibulus  c i s t o i d e s  Lo Specimens from Grass, L i t t l e  North, North, S e a l  and 
Southeast  I s l ands .  C a m  44 (BPBM); Lamoureux s .n.  (UH); Long 2268, 2282, 
2296, 2305 (UH) ; Sib ley  1 (USM) ; Wilder 1 (BPBM); Young 102, 126 (UH) . 



Malvaceae 

*Malvastrum coromandelianum (L. ) Garcke. Specimen only from Southeas t  
I s l and .  Young 114 (UH). 

*Hibiscus t i l i a c e u s  L. Planted i n  1923 on Southeas t  I s l and  by Tanager Ex- 
ped i t i on  personnel  ( ~ r e g o r y ,  1924 : 21).  No specimen record .  

Boraginaceae 

Tournefor t ia  a rgentea  L. f .  Specimens from Grass, L i t t l e  North, and North 
I s l ands .  Long 2297, 2300 (UH) ; Young 118, 129 (UH) . 

Solanaceae 

Solanum ne l son i  Dunal. Specimens from Grass, North, and Southeast  I s l a n d s ;  
known a l s o  from S e a l  I s l and .  Caum 49 (BPBM) ; Lamoureux s .n. (UH) ; Long 
2275, 2301 (UH) ; Sib ley  4 (usNM); Wilder 5 (BPBM); Young 101, 125 (UH). 

Solanum nigrum L. Specimens only from Southeas t  I s l and ;  known a l s o  from 
Grass I s l and .  S ib l ey  11 (USNM) ; Young 112 (UH) . 

Cucurbitaceae 

Sicyos caumii S t .  John. Specimens from S e a l  ( type l o c a l i t y ) ,  North and 
Southeast  I s l a n d s .  Caum 42, 53 (BPBM) ; Gal t so f f  (USNM) ; Lamoureux s .n.  
(UH);  Long 2280, 2303 (uH); Sib ley  6 (USNM) a s  Cucumis s a t i v u s  L.; 
Wilder 4 (BPBM) ; Young 117, 119, 121  (uH). 

Goodeniaceae 

Scaevola taccada ( ~ a e r t n .  ) Roxb. Specimens from Grass, North, and Southeas t  
I s l ands ;  known from S e a l  I s land .  Caum 52  (BPBM) ; Gal tsof f  s .n. (USNM) ; 
Lamoureux s .n. (uH); Long 2265, 2281, 2287, 2304 (UH); Young 97, 127 (UH) . 

Compositae 

*Sonchus o le raceus  L. Specimens only from Southeas t  I s l and .  Long 2290 (uH); 
Young 



ippendix Table ha. Movements of Black-footed Albatross from Pear l  and 
Hermes Reef 

Original  Banding Data Recapture Data 

3and Number Date Age -Sex* Where Recaptured Date - Age-See 

Grass Island 

737-25724 06-26-63 N - u Ocean shores beach, 09-??-65 U - U  
ea s t  of Olympia, ( found 
Washington dead ) 

'767-42371 03-19-65 N - u A t  Sea, 33'23 'N, 01-21-67 U - u  
1 2 2 ' 1 8 ' ~  (dead) 

'767 -42398 03-19-65 N - u  A t  Sea, ca. 37'30'N 07-22-67 - u - u  
767-42423 03-19-65 N - u  Near Chirikof I., 08-??-67 U - U  

Alaska (ca.  5 6 ' ~ ,  - 
1 5 6 ' ~ )  

Ki t tery  Island 

737 -25459 06 - 26 -63 

North Island 

737-25080 06 - 23 -63 

L - U  A t  Sea 15 m i .  S .W. 04-25-64 
of Point Sur, 
California 

L - U  A t  Sea, 59 '18 '~,  08-20-65 
143 '20 '~  in  the 
Gulf of Alaska 

L - U  Off Nemuro Hok, 08 -07 -67 . , 

Japan (ca.  43 '10 '~ ,  
145 "40 'n 

L - U  15 m i .  w. of Cres- 07-25-65 
cent City, Cali- 
f orn i a  

L - U  Pacif ic  Coast of 08-06-66 
Hokkaido, Japan 
(42'16 'N, 142'27 'E )  

L - U A t  Sea, 15 m i .  W. of  07-09-65 
Crescent City, Cali- 
f orn i a  

u - u  
(dead) 

u - u  
(found 

dead) 

u - u  

u - u 
(dead) 

u - u  

*A = adul t ;  I = immature; L = l oca l ;  N - nest l ing;  S - subadult; U = unknown. 



Appendix Table 4a. (continued) 

Original Banding Data 

Band Number Date - Age-Sex 

North Island 

,767 -4 1723 03-12-65 N - U 

Seal  Island 

737-25514 06-26-63 L - u  

Southeast Island 

737 -31030 02-26-63 A - u 

Recapture Data 

Where Recaptured - Date Age -Sex 

Kure Ato l l  01-15-69 A - U  
(with 
egg) 

Trig I., French 03 -22-66++ A - u 
Frigate Shoals 

Kure Ato l l  03 -03 -69 A - U  

A t  Sea, 32"25'N, 03 -09-64 U - U  
137'30 'W (dead) 

Sand I., Midway 02-25-67* A - u 
Ato l l  

A t  Sea, 31°20'N, 05 -12-66 A - U  
173"OO1W 

~t sea, ca. 4 6 0 0 0 1 ~ ,  07-05-69 A - u  
147" 10 'F 

Near Waldport,Ore- 06-28-69 A - U  
gon (E. 4 4 " 2 0 ' ~ ,  
124."00 '~)  

( found 
dead) 

Kure Ato l l  12-13 -65 A - U  
(with 
egg 

Kure Ato l l  12-13 -65 A - U  

Kure Atol l  01-24-65 A - U  

Kure Ato l l  12-14 -65 A - U  
(with 

egg) 

Kure Atol l  01-14-69 A - U  



Appendix Table ha. (continued) 

Original Banding Data 

Band Number Date - Age -Sex 

Southeast Island 

737 -31.540 02-28-63 A - U  

Recapture Data 

Where Recaptured Date Age -Sex 

~t sea, ca. 55"501N, 07-21-67 A - u  
154 O 20 'r 

Near Kaines I., 10-12-68 A - U  
B r i t i sh  Columbia 
(ca.  50°20'N, 
~ ~ " o o ' w )  

Near Shumagin I., 08-1 1 -67 A - U  
Alaska (dead) 

Tillamook, Oregon Oh-?? -69 A - U  
(2. 4 5 " 2 0 ' ~ ,  ( found 
123 " 5 0 ' ~ )  dead) 

A t  Sea, ca. 55"501N, 07-20-67* A - U 
154 O 20 ' W 

On beach 12 m i .  S. 07-04-66 A - U  
of Gray ' s Harbour, (dead) 
Washington 

A t  Sea, 5 4 ° 3 0 ' ~ ,  10-03 -63 A - U  
133'50' SSW of For- 
r e s t e r  Is . ,  Alaska 

A t  sea, 48'15 'N, 04 -29-65 A - U  
126O30'~ (dead) 

~t sea, 48"15 'N, 04 -29-65 A - U  
1 2 6 0 3 0 ' ~  

Kure A to l l  02-06-65 A - U  

Kure Ato l l  01-17-66 A - U  

Kure A to l l  11-29-68 A - U  

A t  Sea, 5 9 ' 3 8 ' ~  07 -05 -65 A - U  

A t  Sea, 460311N, 05 -01-63 A - U  
131'5'7 'W (dead) 

*Recaptured by BSFW. 



Appendix Table 4a. (continued) 

Recapture Data Original  Banding Data 

Where Recaptured Date - Age -Sex Band Number Date - Age-Sex 

Southeast Is land 

737-34035 03-01-63 A - u  Kure A t o l l  11-08-68 A - U  

A t  Sea, 23"20tN, 04-22-66 A - U  
176"40tw, 280 M i .  
SE of Midway A t o l l  

S. of Por t  Oxford, 06-03-69 A - U  
Oregon (ca .  4 2 " 3 0 ' ~ ,  ( found 
124 o 20 'WY dead) 

Kure A t o l l  01-24-65 A - U  

Kure A t o l l  12-10-65 A - U  
(with 

egg) 

Kure A t o l l  01-14-69 A - U  

A t  Sea, - ca. 25O~, 05-16-66 
175 " 

A t  Sea, 4 0 " 4 0 ' ~ ,  07-20-66 
23 m i .  NE of 
Hachihote, Japan 

A - U  

5g000'N, 1 4 0 " 5 0 ' ~ ,  06-?? -63 
near Amka, U.S.S.R, 

A - U  
(dead) 

A - U  

A - U  

Kure A t o l l  01-25-65 

A t  Sea, ca. 27O10'~, 05-05-68 
170" 10 'W 

Kure A t o l l  02-07-66 A - U  

u - u  20 m i .  S, of T i -  06-26 -64 
juana, Mexico 

A t  Sea, 31°27'N, 04 -24 -65 
166 '08 '~  

u - u  

Cape ~ o o k o u t ,  Ore - 08-01-69 
gon (E. 4 5 " 2 0 ' ~ ,  
124O00'~) 



Appendix Table 4a. (continued) 

Or ig inal  Banding Data 

8and Number Date - Age -Sex 

Southeast Is land 

Recapture Data 

Where Recaptured Date - Age-Sex 

~t Sea, - ca. 30°N, 02-06 -66 U - u  
1 4 0 " ~  

Kure A t o l l  12-07-65 A - U  

Kure A t o l l  01-14-69 A - U  

A t  Sea, 2 4 " 3 0 ' ~ ,  11-25-64 A - U  
151°25 ' W  

A t  Sea, 57"54'Ti, 09-15 -63 A - U  
180°54', near the  (dead) 
P r i b i l o f  I. 

15 m i .  SE of Cres- 07-15-67 A - U  
cent City, Cal i -  
fo rn ia  

Kure Ato l l  12-06 -65 A - U  

Kure A t o l l  12-01-68 A - U  
(with 

egg 

Beach a t  Ilwaco, 07 -14 -63 U - U  
Washington ca. ( found 
4 6 " 1 0 ' ~ ,  1 2 b o f w  dead) 

East  I., French 06 -10-69 A - U  
F r iga te  Shoals 

A t  Sea, 4 3 " 5 0 ' ~ ,  05 -16-67 U - U  
174"301w (dead) 

A t S e a ,  ca. 35'"N, 06-25-64 - u - u  
1 4 0 " ~  

On beach, Santa Mon- 07-07-65 u - U  
ica,  Cal i fornia  ( found 

dead) 

A t  Sea, 2 2 " 2 4 ' ~ ,  03 -24 -64 U - U  
125"05 ' (dead) 



Appendix Table ha. (continued) 

Original Banding Data 

Band Number Date - Age -Sex 

Southeast Island 

'73'1 -33796 03-08-63 L - U  

737-33990 03-08-63 L - U  

Recapture Data 

Where Recaptured - Date Age -Sex 

Sultan Lake, Ore- 04-30-69 U - U  
gon (E. 44 '00 '~ ,  (found 
1 2 4 ° 0 0 ' ~ )  dead) 

Ter radeMar ,  Pa- 05-29-65 U - U  
c i f i c  City, Oregon 

~t Sea, 43 ' 00 '~ ,  08-01-67 U - U  
142"20TW (dead) 

Kure A to l l  03 -16 -66 A - U  
(dead) 

Ford Ord. Califor-  07-19-64 U - U  
nia ca. 36"301N, 
121°40'w 

( found 
dead) 

737 -39178 06-23-63 N - U  Kure Ato l l  12-10-68 A - u  
(with 

e g g )  

Appendix Table 4b .  Movements of Black-footed Albatroes t o  Pearl  and 
Hermes Reef 

Original Banding Data Recapture Data 

Band Number Date Age-Sex Where Recaptured Date - - Age-Sex 

A t  Sea, ca. 43"N, 1 3 6 " ~  

44 -7 116 03 09-05' -45% Southeast I. 02-27 -63 A - U  

A t  Sea, ca. 50°, 1 4 5 " ~  

509-03279 05 -14 -54 Southeast I. 02-28-63 A - U  

527-65504 07 -04 -54 Southeast I, 03 -13 -64 A - U  

*Banded by Yocorn (see Yocom, 1965: 187-188). Band replaced on 02-27-63 with 
737-31376. 



Appendix Table 4b. (continued) 

Original Banding Data Recapture Data 

Band Number Date - Age-Sex Where Recaptured Date Age -Sex 

French Frigate Shoals, East I. 

737-370& 06-08-63 L - u 
Kure Atoll 

737 -45767 11-16-63 A - u  

737 -93980 01-17-64 A - u 
737 -93706 01-21-64 A - u 

Midway Atoll, Eastern I. 

587 -58199 06 -03 -57-t 

597-69479 07-01-59 

587-72834 04 -06 -6ot 

A - U  

A - U  

A - U  

N - U  

N - U  

N - U  

N - U  

N - U  

N - U  

N - U  

N - U  

N - U  

N - U  

Southeast I. 03 -21-67s 

Southeast I. 03-13-64 

Southeast I. 03 - 13 -64 
Eastern I., Midway 02-17-64 
Atoll 

Southeast I. 03 -13 -64 

North I. 03 -17 -65 

Southeast I. 03 -21-65 

Southeast I. 03 -21-65 

Southeast I. 

Southeast I. 

Southeast I. 

Southeast I. 

Southeast I. 

Southeast I. 

Southeast I. 

Southeast I. 

Southeast I. 

Southeast I. 

A - U  

A - U  

A - U  

A - U  

A - U  

A - U  

A - U  

A - U  

A - U  

A - U  

A - U  

A - U  

A - U  

A - U  

A - U  

A - U  

A - U  

A - U  

*Recaptured by BSFW. 

+Banded by BSFW. 



Appendix Table 4b. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age-Sex Where Recaptured Date - - Age-Sex 

Midway Atol l ,  Sand I. 

587-2'/255 04-06-601 N - u  Southeast I. 03 -01-63 A - U  

597-27129 04-07-60+ N - u Southeast I. 02-28-63 A - U  

587-27157 & - 1 0 - 6 ~  N - u Southeast I. 03 -06 -63 A - u  

597-27170 0 4 - 1 0 - 6 ~  N - u Southeast I. 02-27-63 A - U  

Appendix Table 5. Movements of Laysan Albatross from Pearl  and Hermes Reef 

Original Banding Data Recapture Data 

Band Number Date Age -Sex Where Recaptured Date Age -Sex - 
Grass Island 

737 -24473 06-26-63 N - u Kure Ato l l  05 -14 -69 A - U  

737 -29019 06-26-63 N - u  Kure Ato l l  05 -20-69 A - U  

737 -26942 06-27-63 N - u Kure Ato l l  04-17-66 U - U  
(dead) 

Ki t t e ry  Island 

737-24258 06-26-63 N - u Kure Ato l l  03 -25 -69 A - U  

L i t t l e  North Island 

737 -38558 06-24-63 N - U  Kure A to l l  03 -25 -69 A - U  

North Island 

737-24797 06-23-63 N - u  Kure Ato l l  05 -06-69 A - U  

737-24827 06-23-63 N - u  Kure Ato l l  02-25-69 A - U  

737 -24833 06-23-63 L - u A t  Sea, 29'45'N, 02-19-64 U - u  
150°50'E 
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Appendix Table 5. (continued) 

Original Banding Data 

Band Number Date - Age -Sex 

North Island 

737-24841 06-23-63 N - u  

757 -17198 03-17-65 N - u  

Seal Island 

737-24310 06-26-63 N - u  

737-24365 06-26-63 L - u 

Southeast Island 

737 -36039 03 -06-63 N - u 

737-3623 03-06-63 N - u  

737 -3627'7 03-06-03 N - u  

737-3627 03-07-63 N - u  

737-37637 06-20-63 N - u 

737-37986 06-21-63 N - u  

757-18422 03-15-65 N - U  

757 -19488 03-15-65 N - U  

Where Recaptured - Date Age -Sex 

A t  Sea, 3To20'N, 12-20-65* U - U 
15L010'E 

Eastern I., Midway 04-01-68 U - U  
Ato l l  ( found 

dead) 

A t  Sea, 42"52'N, 05 - 13 -64 U - U  
153O24'~ 

Kure A to l l  03 -10-69 A - U  

Kure A to l l  02-24-69 A - U  

A t  Sea, - ca. 36"N, 05-13-64 U - U 
1 4 2 ' ~  

A t  Sea, - ca. 37ON, 12-27-64 U - U 
151°E 

Kure Ato l l  04-17-66 U - U  
(dead) 

Kure Ato l l  04-01-69 A - U  

Kure Ato l l  02-25-69 A - U  

A t  Sea, 30°00'N, 01-04-64 U - U 
150'43 'E 

Kure Ato l l  03 - 16 -66 U - U  

Kure Ato l l  04-11-69 A - U  

Kure A to l l  04 -01-69 A - U  

Kure Atol l  02-24-69 A - U  

Kure Atol l  05 -06 -69 A - U  



Appendix Table 5. (continued) 

Or ig inal  Banding Data Recapture Data .-- 

Band Number Date - Age-Sex Where Recaptured Date - 
Southeast I s land 

757-19562 03-15-65 N - U  Kure A t o l l  02-24 -69 A - U  

757-20484 03-16-65 N - U  Kure A t o l l  05 -05 -(>(/i I t - U  

757 - 20828 03-15-65 N - U  Laysan I. 03-27 -66 U - U  
t o  03 -3 0-66,fi 

737 -21168 03-16-65 N - U  Kure A t o l l  04,sh -(]c:, A - U  

757 -21409 03-16-65 N - u  Laysan I. 03 - a7 -66 U - U  
t o  02 3*0-66* 

757 -22320 03-16-65 N - u  Kure A t o l l  02-25 -69 A - U  

Appendix Table 6a. Movements of Bonin P e t r e l s  from Pear l  and Hermes Reef 

O r  i .ginal Banding Data Recapture Data 

Band Number Date Age-Sex Where Recaptured Date Age -Sex 

Southeast I s land 

723 -60810 03-01-63 A - u Laysan I. 09-19-64 A - u  

7 13 -995 25 03-16-65 A - u  Kure A t o l l  09-10-66 A - U  

Appendix Table 6b. Movements of Bonin P e t r e l s  t o  Pea r l  and Hermes Reef 

Or ig inal  Banding Data --- Recapture Data 

Band Number Age-Sex Date - 
Kure A t o l l  

793 -20559 11-23-64 A - I J  Sea l  I. 03 - 19 -65 A - U  

793 -21293 03-10-65 A - u Sea l  I. 03 -18 -65 A - u  

Kure A t o l l  11 -23 -65 A - U  

793 -20381 10-21-64 A - U Southeast I. 03 -16 -65 A - u  



Appendix Table 7a. Movements of Blue-faced Boobies from Pear l  and Hermes 
Reef 

- Original Banding Data Recapture Data 

Band Number Date - Age-Sex Where Recaptured Date - Age -Sex 

Ki t t e ry  Island 

737 -26522 06-26-63 N - u  Kure Ato l l  06-29-67 A - U  

737-26549 06-26-63 N - u  Laysan I. 09 -16 -64 A - F  

Johnston A to l l  05-20-65 A - U  

L i t t l e  North Island 

558-83563 06-23-63 N - u Laysan I. 03 -09-65 A - F  

587 -91109 08 - 29 -67 

North Island 

558-83080 06-23 -63 

558-83595 06 -23 -63 

Seal Island 

737 -26562 06 -26 -63 

N - U  Kure Atol l  

A - U  Whale-Skate I., 
French Frigate 
Shoals 

Whale-Skate I., 
French Frigate 
Shoals 

Whale -Ska t e  I., 
French Fr igate  
Shoals 

A - U  Lisianski  I. 

N - U  Lisianski  I. 

A - U  Kure Atol l  

N - U  Laysan I. 

08-16-65 A - F  

06-26-66 A - F  

06-03 -67 A - F  

03 - 13 -65 A - F  

09-02-67 A - F  
( i n  roost-  
ing club) 

09 -16 -64 A - F  



Appendix Table 7b.  Movements of Blue-faced Boobies t o  P e a r l  and Hermes 
Reef 

Or ig ina l  Banding Data Recapture Data 

Band Number Age-Sex Where Recaptured Age-Sex 

French Fr iga te  shoals  

757-26182 06-11-66 A - u Southeast I. 05 -28-67 A - U  
( found 

dead) 

Kure A t o l l  

697-70633 08-06-62+ I - U Kure A t o l l  10-09-63 s - U  

Southeast I. 03 -13 -64 S - U  

Kure A t o l l  10-26-64 A - U  

Kure A t o l l  11-24-65 A - F  

Kure A t o l l  07-01-66 A - F  
(wi th  nes t  

l i n g )  

Kure  toll 05 -3 1-67 A - F  
(with 2 

eggs ) 

Kure A t o l l  03 -28 -68 A - F  
(with egg) 

Kure A t o l l  03 -01-69 A - F  
(wi th  2 

eggs) 

737 -99590 09-24-66 N - TJ Southeast I. 05 -30-67 S - u  

Kure A t o l l  11-30-68 A - U  

Kure A t o l l  04-03 -69 A - F  

+Banded by BSFW . 



Appendix Table 83. Movements of Wed-footed Boobies from Pearl  and Hermes 
Reef 

Original  Banding Data Recapture Data 

Band Number Date - Age-Sex Where Recaptured Date - Age -Sex 

Grass Island 

587 -80011 08-18-64 A - u Johnston A to l l  oh -26 -65 A - U  
( found 

dead ) 

North Island 

587 -80060 08-20-64 N - u  East I., French 06 - 17 -66 S - U  
Frigate Shoals 

587-91131 08-29-67 s - u Kure A to l l  07 -20-68 S - U  

Southeast I s  land 

737 -30079 02-26-63 A - u Johnston A to l l  03 - 09 -65 A - U  

Southeast I. 09-25-66 

737 -30093 02-26-63 S - u  Kure A to l l  11-11-64 A - U  

Kure Ato l l  06-30-68 A - U  

737 -3 01-00 02-26-63 A - u  Kure Ato l l  01-29-65 A - U  

Kure A to l l  06 - 09 -617 A - U  

East I., French 
Frigate Shoals 

Kure Ato l l  

737 -3015 1 02-27-63 A - u Johnston Atol l  

737-30156 02-27-63 I - u Johnston Ato1.l 

737-30281 02-28-63 A - u Kure A to l l  

737-38040 06-19-63 N - u  Lisianski  I. 

737-38051 06-19-63 M - u Johnston  toll 

Lisianski  I. 

737-38043 06-21-63 A - u Kure Ato l l  

A - U  

A - U  

A - F  

A - U  

A - U  

u - u  

I - U  

A - U  

A - U  



Appendix Table 8a. (continued) 

Or ig ina l  Banding Data Recapture Data 

Band Number Date Age -Sex Where Recaptured Date Age-Sex 

757 -89355 08-17-64 ( A ) -  U Johnston A t o l l  05-04-65 (I)- u 

757 -89390 08-17-64 A - U L i s i ansk i  I. 03-12-65 A - U  

757-43066 09-25-66 S - u  L i s i ansk i  I. 09 -04 -67 S - U  

587 -85 172 08-28-67 I - u  Johnston A t o l l  03-19-69 S - U  

767 -40621 08-08-68 ( A ) -  u Johnston A t o l l  06 -23 -69 S - U  

Appendix Table 8b. Movements of Red-footed Boobies t o  P e a r l  and Hermes Reef 

Or ig ina l  Banding Data Recapture Data 

Band Number Date Age-Sex Where Recaptured Date Age -Sex 

French F r i g a t e  Shoals, East  I .  

757 -26100 06-10-66 A - u Southeast I. 03 -22 -67 A - U  
(on egg) 

French Fr iga te  Shoals, Tr ig  I. Southeast I. 05 -3 0-67 A - U  

757-3618 08-13-66 S - u  Southeast I. 02-10-69% A - u 

cTohnston A t o l l  

'737 -43576 02-22-66 A - F Southeast I. 05 -31-67 

737-44695 02-23-66 I - u Southeast  I. 05 -3 1-67 

Eastern I., Midway 12-??-67 

Kure A t o l l  

737-45360 10-14-63 I - U  North I. 08-20-64 

737 -45332 10-14-63 A - U Kure A t o l l  01-29-65 

Kure A t a l l  10-03-66 

A - U  
(wi th  
chick)  

A - U  

u - u  

S - u  

A - U  

A - U  

*Recaptured by BSFW. 



Appendix Table 8 b .  (continued) 

Original Banding Data Recapture Data 

Band Number Date - Where Recaptured Date - Age-Sex 

Kure Atol l  

737 -4533 2 10-14-63 A - u  Southeast I. 08-28-67 A - U  

737-95942 12-12-64 A - U Southeast I. 02-10-69* A - u 

767-45935 07-09-66 A - u Southeast I. 03 -23 -68 A - U  

Laysan I. 

757 -28129 10-21-66 A - u Southeast I. 08 -28 -67 A - U  

Midway Atol l ,  Eastern I. 

767-49147 06-22-66 A - u Southeast I. 03-21-67* A - u 

Appendix Table  9a. Movements of Brown Boobies from Pearl  and Hermes Reef 

Original Banding Data Recapture Data 

Band Number Date - Age -Sex Where Recaptured Date Age -Sex 

Southeast Island 

737 -30106 02-26-63 A - u Southeast I. 06 -19 -63 A - U  
(with newly 
hatched young) 

Laysan I. 03 -07 -65 A - u  

Seal  I., Pear l  and 03-18-65 A - M  
Hermes Reef 

737-37516 06-19-63 N - u  Kure Ato l l  05 -20-66 A - M  

737 -37552 06-19-63+ N - u Funafuti I., E l l i c e  02-06-67 u - u  
I s .  ( found 

dead) 

737-37557 06-21-63 A - u  Kure Ato l l  04 - 20 -66 A - M  

+Also banded with #737-37564 on 06-21-63. 



Appendix Table 9a. (continued) 

Original Banding Data Recapture Data 

Band Number Date - Age-Sex Where Recaptured Date Age-Sex 

737 -37557 06-21-63 A - u Southeast I. 09-20-66 A - M  
(with nes t -  

l i n g )  

757-89307 08-17-64 S - U  Wake I. 12-31-66 u - u  

757 -89344 08-17-64 N - U  Kure A to l l  06 -04 -67 A - M  

587 -85 182 08-28-67 A - M Kure A t o l l  06 -03 -69 A - M  
(with nest- (with 2 

l i ng )  eggs 

Appendix Table 9b.  Movements of Brown Boobies t o  Pearl  and Hermes Reef 

Original Banding Data Recapture Data 

Band Number Date Age -Sex Where Recaptured Date Age -Sex - 
Kure Atol l  

737-98173 11-08-64 A - F Seal  I. 03 -18 -65 A - F  

Southeast I. 03-21-67* A - M 
Wake Island 

757-89729 04-27-65 A - u Southeast I. 09 - 26 -66 A - M  

Appendix Table 10. Movements o f  Great Fr igatebirds  from Pearl  and Hermes 
Reef 

Original Banding Data Recapture Data 

Band Number Date Age-Sex Where Recaptured Date - - Age -Sex 

Grass Island 

737 -30334 03-05-63 s - U  Kure Ato l l  05 -20-66 S - U  

737-30348 03-05-63 A - M  Kure Ato l l  05-22-66 A - M  

737-30351 03-05-63 s - u Kure A to l l  05-22-66 S - u  

*Recaptured by BSFW. 



3 00 

Appendix Table 10. (continued) 

Band Number Date - Age -Sex 

G.rass Island 

'(3'1-30359 03-05-63 S - U 

737-26739 06-26-63 N - U  

Where Recaptured - Date Age -Sex 

Kure Ato l l  06-20-66 S - U  

Kure Ato l l  07-31-68 A - M  

Kure Ato l l  06-10-66 A - M  

Kure A to l l  06-11-69 A - M  

Kure Ato l l  05 -07 -66 S - U  

Kure Ato l l  05-15 -66 S - U  

Kure Ato l l  06-a4 -67 S - U  
(dead) 

Johnston A to l l  01-29-69 S - U  
(dead) 

Kure Atol l  06 -17 -69 A - F  

Kure Ato l l  05 -25 -66 A - M  

Kure Ato l l  06 -05 -67 A - F  

Kure Ato l l  06 -17 -69 A - F  

Kure Ato l l  06 -15 -66 S - U  

Kure Ato l l  07-20-68 S - F  

Kure Ato l l  07-02-67 S - U  

Kure Ato l l  04 -20-66 S - U  

Manicomi I., off-  12-16-65 U - u  
shore Samar I., 
Philippine I s .  
( 1 0 ~ 5 9  'N, 12s037 ' E )  

Kure A to l l  04 -20-66 S - U  

Kure Atol l  06 -25 -67 S - F  



Appendix Table 10. (continued) 

Original Banding Data Recapture Data 

Band Number Date - Age -Sex Where Recaptured Age-Sex 

North Island 

737-37138 06-23-63 A - M  Kure Atol l  05 -06 -66 A - M  

737 -37145 06-23-63 A - F Tubabao I., of f -  12-11-65 A - F  
shore Samar I,, 
Philippine I s .  
(1°03 I N ,  125 " 4 2 ' ~ )  

737 -37163 06-23-63 N - u  Kure Ato l l  05 -12-66 S - U  

'737 -37164 06-23-63 N - u Kure Ato l l  05 -20-66 S - U  

737 -37171 06-23-63 A - M  Kure Ato l l  12-15 -65 A - M  

737 -37178 06-23-63 N - u  Whale -Ska t e  I., 09-29-65 I - U  
French Fr ig  ~ t e  
Shoals 

737-37196 06-24-63 A - F Kure Ato l l  05 -26-68 A - F  
(dead) 

587 -80059 08-20-64 A - F Kure A to l l  07-10-66 A - F  

587 -80094 08-20-64 N - U Kure A to l l  05 -20-66 S - U  

587-80100 08-18-64 N - u  Johnston Ato l l  03 -11-67 I - U  

587 -80104 08-20-64 N - U Kure A to l l  06 -04 -67 S - U  
(dead) 

587-80106 08-20-64 N - u Kure  toll 04 -23 -66 S - U  

587-80108 08-20-64 N - u Kure Atol l  06-05 -67 S - U  

587 -80114 08-20-64 N - u Kure Atol l  06 -05 -66 S - U  

587 -80116 08-20-64 N - U  Kure Ato l l  05 -23 -66 S - U  

767 -42210 03-17-65 A - M Kure Atol l  05 -14-69 A - M  

587 -91136 08-29-67 s - u Talibon, ~ o h o l  I., 01-?? -68 U - U  
Philippine I s .  

Southeast Island 

737-30034 02-26-63 A - M Kure Ato l l  05 -3 1-68 A - M  
(with egg) 



Appendix Table 10. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age -Sex Where Recaptured Date - - Age -Sex 

Southeast Island 

737 -3 0253 02-28-63 s - u Kure Ato l l  06-08-67 S - M  

Kure Ato l l  05 -3 1-68 U - U  
(dead) 

737 -30321 03-02-63 A - M Kure A to l l  06-10-66 A - M  

737 -37493 06-19-63 N - u Kure A to l l  06-20-66 S - U  

737 -37123 06-21-63 A - M Kure A to l l  08-09-64 A - M  

Kure A to l l  05 -23 -66 A - M  

737-37124 06-21-63 A - u  Johnston Ato l l  10 -04 -66 A - F  

Southeast I. 05 -30-67 A - F  
(with 
egg 

Southeast I. 07 -03 -67 A - I ?  
(with week 
old chick) 

737-30119 06-26-63 A - F  Kure A t o l l  

757-89301 08-17-64 N - u Kure A to l l  

757 -89354 08-17-64 N - u  Kure A to l l  

757-43048 09-25-66 N - U Kure Atol l  

757 -43056 09-25-66 N - U Lisianski  I. 

757-43070 09-25-66 A - F Kure A to l l  

587 -83832 05-30-67 A - M  Kure Atol l  
(with egg) 

& -21-64 A - F  
(dead) 

07 -28 -68 S - F  

06-27-68 A - F  

06 -09 -67 A - M  



Appendix Table 11. Movements of Ruddy Turnstones t o  Pearl  and Hermes Reef 

Original  Banding Data Recapture Data 

Band Number Date Age-Sex Where Recaptured Date - Age -Sex 

Alaska, Ps ibi lof  I s . ,  S t .  George 

7 22- 10282 08-04-66 A - u  S t .  George, Pr ib i -  08-01-67 A - U  
l o f  I., Alaska 

Southeast I. 08-28-67 A - U  
( found 
dead) 

722-14020 08-18-66 I - F Southeast I. 05 -28-67 U - U  
(recov- 
ered) 

1103-02294 08-18-67 A - U Southeast I. 08 - 28 -67 A - U  
( found 
dead) 

Appendix Table l2a. Movements of Sooty Terns Prom Pearl  and Hermes Reef 

Original  Banding Data Recapture Data 

Band Number Date - Age -Sex Where Recaptured Date - Age -Sex 

Southeast Island 

723 -64552 06-20-63 A - u Kure A to l l  06-14-67 A - U  
(dead) 

723 -64928 06-21-63 A - u Eastern I., Mid- 10-20-65 A - U  
way Ato l l  

7 23 -64994 06-21-63 A - u Eastern I., Mid- 08-15 -64 A - U  
way Ato l l  

753 -43213 08-17-64 I - u  Johnston Ato l l  08-21-68 A - U  

753 -43868 08-17-64 A - U  Lisianski  I. 06-18-66 A - U  

753 -44069 08-18-64 A - u  Johnston A to l l  04 -23 -66 A - U  

754 -44797 08-18-64 A - u  Lis ianski  I. 05 -30-67 A - U  
(nes t ing)  

753 -44982 08-18-64 A - u  Kure Ato l l  05 -20-66 



Appendix Table 12b. Movements of Sooty Terns t o  Pearl  and Hermes Reef 

Original Banding Data Recapture Data 

Band Number Date - 
Johnston Atol l  

753 -16049 08-06-63 

Kure A to l l  

813 -91771 08-28-64 

Age-Sex Where Recaptured 

A - U  Southeast I. 

A - U  Southeast I. 

A - U  Southeast I. 

A - U  Southeast I. 

A - U  Southeast I. 

A - U  Southeast I. 

A - U  Southeast I. 

A - U  Kure Ato l l  

Southeast I. 

A - U  Southeast I. 

A - U  Southeast I. 

A - U  Southeast I. 
(breeding) 

Date - Age-Sex 

06-01-67 A - U  
(with 

egg 

08 -28 -67 A - u  

06-01-67 A - u  
(with 

egg) 

08-17-64 A - F  
(co l lec ted)  

06-01-67 A - u  
(with 

egg 

06-01-67 A - u  
(with 

egg 

06-01-67 A - U  
(with 
chick) 

06 -03 -66 A - U  
(with 

egg) 

06 -01-67 A - u  

06 -01-67 A - u  
(with 

egg) 

05 -3 0-67 A - u  
(with 

egg 

05 -30-67 A - u  



Appendix Table l2b.  (continued) 

Original Banding Data Recapture Data 

Band Number Date - Age-Sex Where Recaptured Date - 
Kure Ato l l  

903 -14367 08-20-66 A - u Southeast I. 05 -28 -67 A - U  
(with 

egg) 

Lisianski  Island 

943 -043 96 06-17-66 A - u Southeast I. 05-29-69* A - U  

Miaway Atoll ,  Eastern Island 

863 -07439 07-22-65 A - u Southeast I. 03 -22-67 A - U  

Appendix Table 13a. Movements of Black Noddies from Pearl  and Hermes Reef 

Original Banding Data Recapture Data 

Band Number Date - Age -Sex Where Recaptured Date Age -Sex 

Southeast Island 

63 2-20082 06-18-63 A - U Whale -Skate I., 08 -3 0-65 A - U  
French Frigate 
Shoals 

632-20751 06-21-63 A - u  Whale -Skate I., 06 -26 -66 A - U  
French Fr igate  
Shoals 

65 2-42283 08-20-64 N - U  Whale -Skate I., 08 - 13 -65 A - U  
French Frigate 
Shoals 

632-20573 06-18-63 A - u  Lisianski  I. 09 - 03 -67 A - u  

632-20761 06-21-63 A - u Lisianski  I. 09-04 -67 A - U  

632-20731 06-21-63 A - U Rure A to l l  01-25-65 A - U  
(dead) 

652-42330 08-18-64 A - u  Sand I., Midway 03 -05 -66 U - U  
A to l l  

65 2-42340 08-17-64 A - U  Kure Ato l l  05 -11-66 A - U  



Appendix Table 13a. (continued) 

Original Banding Data Recapture Data 

Band Number Date - A g e - S e x  Where Recaptured - Date Age -Sex 

Southeast Island 

632-20558 06-18-63 A - u  Kure Atoll 07 -07 -67 A - U  

Kure Atoll 07-30-68 A - U  
(dead) 

Appendix Table 13b. Movements of Black Noddies to Pearl and Hermes Reef 

- Recapture Data 

Band Number Date - Age -Sex Where Recaptured Date - Age -Sex 

French Frigate Shoals, Whale-Skate Island 

7 12 -5 8386 06-26-66 A - u Southeast I. 05 -30-67 A - U  

Laysan Island 

723 -60435 02-12-63 A - u Southeast I. 05 -30-67 A - U  

Midway Atoll, Sand Island 

662-05446 02-20-64* U - U Southeast I. 08 -18 -64 A - U  
(dead) 

*Banded by BSFW. 
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