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THE NATURAL HISTORY OF LAYSAN ISLAND, 
NORTHWESTERN HAWAIIAN ISLANDS 

by Charles A. ~ l y y  and Roger B. claps 
INTRODUCTION 

Laysan Is land,  the  l a r g e s t  of the  Northwestern Hawaiian Is lands ,  
i s  loca ted  i n  the  c e n t r a l  P a c i f i c  a t  l a t i t u d e  25°42 '41"~,  longi tude  
171°44'06"W. It i s  approximately 115 n a u t i c a l  mi les  e a s t  of Lis ianski ,  
202 mi les  northwest of Gardner Pinnacles and 709 miles  northwest of 
Honolulu, Oahu, Hawaii ( ~ i g u r e  1 ) .  Laysan i s  almost due south of t h e  
P r i b i l o f  I s l ands  and roughly equivalent  i n  l a t i t u d e  t o  Monterrey, Mexico 
and Miami, F lor ida .  It i s  roughly rec tangular  i n  shape and about 1.4 
square miles  i n  a rea  with a  lagoon occupying about one - f i f th  of t h e  
i s l and  i n t e r i o r .  Laysan i s  a  c o r a l  i s land ringed on i t s  periphery by 
sand dunes; the  beach c r e s t  and inland s lopes  a r e  w e l l  vegetated.  

Laysan has t h e  most remarkable b i o t a  of any i s l and  i n  the  North- 
western Hawaiian Is lands .  It remained r e l a t i v e l y  undisturbed u n t i l  t he  
l a t e  19th century and even the  f i r s t  decade of human occupancy had l i t t l e  
apparent  e f f e c t  on i s l and  l i f e .  In t roduct ion  of r a b b i t s  (about 1903), 
however, proved very nea r ly  disastrous--more so  than the  famous r a i d s  
by Japanese f ea the r  poachers a  decade l a t e r .  Attempts t o  exterminate 
t h e  r a b b i t s  i n  1912-lgU f a i l e d  and only t h e  t imely a r r i v a l  of the  
Tanager Expedition i n  1923 saved the i s l and  from complete devegetat ion.  
Even the  extermination of t h e  r a b b i t s  and rep lan t ing  of vegeta t ion  were 
t o o  l a t e  t o  save th ree  of t h e  f i v e  endemic b i rds .  Today t h e  vegeta t ion  
and most animal populat ions have regained l e v e l s  s i m i l a r  t o  those r e -  
corded e a r l y  i n  t h e  20th century. 

Laysan was declared  a p a r t  of the  Hawaiian I s l ands  Bird Reservation 
by p r e s i d e n t i a l  executive order  i n  1909 and i s  now known a s  the  Hawaiian 

I/ Paper Number 74, P a c i f i c  Ocean Bio log ica l  Survey Program, 
Smithsonian I n s t i t u t i o n ,  Washington, D.C. 

Present  address:  Department of Zoology, F o r t  Hays Kansas S t a t e  
College, Hays, Kansas 67601. 

3/ Present  address:  Department of Zoology, Univers i ty  of Maryland, 
College Park, Maryland 20742. 
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I s l ands  National  Wild l i fe  Refuge. During the  1950's and 1960's  Laysan 
was v i s i t e d  pr imar i ly  by b i o l o g i s t s  from the  S t a t e  of Hawaii Division 
of F ish  and Game under con t rac t  t o  t h e  Bureau of Sport F i she r i e s  and 
Wild l i fe  of t h e  U.S. Department of I n t e r i o r .  I n  1964 a f e d e r a l  refuge 
manager was assigned t o  Hawaii and d i r e c t  r e s p o n s i b i l i t y  f o r  inspect ion,  
p a t r o l  and management of t h e  refuge was assumed by the  Bureau. I n  
February 1967 Laysan was declared a "na tu ra l  area" t o  be maintained a s  
f r e e  from outs ide  o r  non-natural d is turbance  a s  poss ib le  and i s l and  
v i s i t s  a r e  r e s t r i c t e d  t o  o f f i c i a l  o r  s c i e n t i f i c  business. 

The P a c i f i c  Ocean Biologica l  Survey Program ( h e r e a f t e r  r e fe r red  
t o  a s  POBSP) of the  Smithsonian I n s t i t u t i o n ,  Washington, D.C., made 13 
t r i p s  t o  Laysan during the  period 1963 t o  1968. A number of these  v i s i t s  
were made i n  conjunction with r egu la r  inspect ion  t r i p s  by the  Bureau of 
Sport  F i s h e r i e s  and Wild l i fe .  These v i s i t s ,  together  with a d d i t i o n a l  
surveys made by personnel of the  Hawaii Division of F ish  and Game and 
the  Bureau of Sport F i she r i e s  and Wild l i fe ,  form the  bas i s  of t h i s  paper, 
which summarizes b io log ica l  information concerning Laysan I s l and .  

General Nature 

Laysan i s  roughly rec tangular  i n  shape with the  long a x i s  s l i g h t l y  
e a s t  of North. The Tanager Expedition survey (by Major Chapman   rant) 
determined maximum dimensions of one and f o u r - f i f t h s  mile long (9,375 
f e e t )  by j u s t  over one mile wide (5,580 feet ') .  Warner (ms.: 5 )  used 
t h i s  map t o  c a l c u l a t e  a  t o t a l  a rea  ( inc luding the  lagoon) of almost 913 
ac res  (about 1.43 square mi les) .  Bryan (1954: 4 )  had previous ly  given 
the  a r e a  a s  1.56 square miles.  

Although i s l and  dimensions have been va r ious ly  reported by d i f f e r e n t  
w r i t e r s  (e.g., Brooks, 1859: 500 [ 3  mi les  long, 2 1/2 miles  wide]; Fisher ,  
1903a: 772 [ 3  mi les  long, 1 1/2 miles wide]), an appreciable change i n  
s i z e  during h i s t o r i c a l  times i s  un l ike ly .  A e r i a l  photographs taken in  
1939, 1943 and 1966 ( ~ i g s .  2-4) agree i n  most p a r t i c u l a r s  with the  o u t l i n e  
map prepared by the  Tanager Expedition i n  1923. 

Laysan i s  a c o r a l  i s land capped by l a r g e  sand accumulations and with 
a  l a r g e  s a l t  water lagoon i n  i t s  c e n t r a l  depression.  The i s land i s  
probably the  f l a t t e n e d  t o p  of a  once massive volcanic peak formed perhaps 
during t h e  Miocene, s ince  eroded f a r  below t h e  present  sea l e v e l ,  and 
subsequently b u i l t  up by the  a c t i o n  of cora l ,  o the r  marine inve r t eb ra te s  
and calcareous algae.  The depth of the  c o r a l  depos i t s  capping Laysan 
has not been determined but i s  probably considerable.  ( ~ o r i n ~ s  on 
Eniwetok and Bik in i  reached t h e  volcanic  bedrock a t  4,222 and 4,610, 
and 2,556 f e e t ,  r e spec t ive ly  [Weins, 1962: 921. ) 

Rela t ive ly  shallow water extends some dis tance  in  a l l  d i r e c t i o n s  from 
the  present  i s l and  surface and then drops off r ap id ly  t o  an average depth 



Figure 2. A e r i a l  photograph of Laysan Island,  5 August 1939. O f f i c i a l  U.S. Navy photograph. 



Figure 3. A e r i a l  photograph of Laysan Is land,  28 May 1943. O f f i c i a l  U,S. Navy photograph. 
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Figure 4. A e r i a l  photograph of Laysan Island,  January 1966. O f f i c i a l  U.S. Navy photograph. 



of 1,800 fathoms between Laysan and neighboring i s l ands .  The 100- 
fathom l i n e  encloses an a rea  of approximately 210 square mi les  (Warner, 
1963 ) . 

A s  Warner (&. 2.) pointed out ,  "the topography of Laysan 
suggests  t h a t  the  i s land was a t  one time a small  a t o l l  with a c e n t r a l  
lagoon which i s  now near ly  f i l l e d  with sand and c o r a l  fragments." He 
described i t s  present  conf igura t ion  a s  "a g r e a t r i n g e d  sand dune... 
heaped upon the  c o r a l l i n e  rock base whose subsurface i s  approximately 
f i v e  f e e t  above mean high water mark." 

The i s l a n d  r i s e s  abrupt ly  t o  a he igh t  of 15 t o  18 f e e t  ( ~ r y a n ,  
1942: 185), then r i s e s  more gradual ly  t o  a c r e s t  of 30 t o  40 f e e t .  
The maximum c r e s t  e levat ions  ( j u s t  over 40 f e e t )  occur in  the  sand dune 
a r e a  a t  t he  north end of the  i s l and  with c r e s t s  of 30 f e e t  elsewhere; 
lowest on t h e  south. The beach c r e s t  v a r i e s  i n  width from a narrow 
s t r i p  on the  northwest and e a s t  t o  a width of about one-eighth mile on 
the  southwest and west. Ins ide  t h e  beach c r e s t  t h e  i s l and  s lopes  
gradual ly  (more s t eep ly  on the  e a s t )  t o  the  lagoon--the major phys ica l  
f e a t u r e  of the  i s land i n t e r i o r .  The lagoon lacks  an opening t o  t h e  
sea, i s  j u s t  above sea  l e v e l  and v a r i e s  considerably i n  shape and a r e a  
with water  l eve l .  

The i s l and  i s  p resen t ly  well-vegetated except f o r  c o a s t a l  dunes, 
most of which a r e  s t a b i l i z e d ,  and two "blow-out" a reas  inland from the  
beach c r e s t  on the  west s ide .  The o r i g i n a l  f l o r a  was t h e  most va r i ed  
i n  the  Northwestern Hawaiian I s l ands  chain. Destruct ion of t h e  vege- 
t a t i o n  by man and introduced r a b b i t s  r e su l t ed ,  by 1923, i n  near d e s e r t  
condit ions,  t he  ex t inc t ion  of s e v e r a l  species ,  and t h e  movement of sand 
which a l t e r e d  some phys ica l  f ea tu res  of the  i s l and  i n t e r i o r  and p a r t i a l l y  
f i l l e d  t h e  lagoon. A t  p resent  the  vege ta t ive  cover has returned t o  some- 
th ing  approaching the  o r i g i n a l  condi t ion .  Vegetation extends gene ra l ly  
from the  beach c r e s t  t o  a narrow, vegeta t ion-f ree  zone near  t h e  lagoon 
which apparently marks the  zone of maximum s a l t  impregnation. I n  some 
a reas ,  p a r t i c u l a r l y  the  north, sand dunes extend over the  c r e s t  and p a r t  
way down the  inward slope.  

The f r e s h  water pond once loca ted  near  the  southwest end of the  
lagoon has not been reported s ince  1915 and p resen t ly  even brackish 
water e x i s t s  only a f t e r  periods of heavy r a i n f a l l .  A few remnants of 
t h e  guano period remain ( s e v e r a l  p i l e s  of phosphate rock, the  r u s t i n g  
tram l i n e ) ,  a s  do sca t t e red  d e b r i s  from l a t e r  v i s i t s .  A HIRAN team which 
surveyed t h e  i s l and  i n  1961 l e f t  a t a l l  concrete bench mark above t h e  
campsite near  the  northwest landing. The i s l and  has been uninhabited 
s ince  1906 except f o r  b r i e f  periods by f e a t h e r  poachers i n  1909 t o  l9lO 
and 1914 t o  1915 and by the  Schlemmers from 1 2  J u l y  t o  2 December 1915. 

Phys ica l  Features  

Offshore s t r u c t u r e s  and reef  p l a t e  

The f r ing ing  reef surrounding t h e  i s l and  v a r i e s  from 100 t o  500 
y a r d s  i n  width and i s  most ex tens ive  a t  t he  n o r t h w s t  end of the  i s l and .  



Ins ide  the  reef i s  a narrow, shallow channel nea r ly  e n c i r c l i n g  the  
i s land except f o r  the  south and southeas t  s ides .  A small  boat can 
navigate most of t h i s  channel a t  high t i d e .  A n a t u r a l  opening on 
t h e  northwest reef  provides a sa fe  boat  entrance during most weather 
and o the r  l e s s  s a t i s f a c t o r y  breaks i n  t h e  r ee f  a r e  present  near the  
southwest and nor theas t  corners  of t h e  i s l and .  Outside the  reef  the  
depth increases gradually,  with gene ra l ly  under 20 fathoms a t  l e a s t  
f i v e  miles from the  r e e f .  

The r ee f  c o n s i s t s  of cora l ,  calcareous a lgae  and the  remains of 
she l l ed  marine inve r t eb ra te s .  On t h e  e a s t  s i d e  t h e  rocks and s tones  
a r e  cemented toge the r  but  with a d i s l o c a t i o n  o r  f r a c t u r e  extending 
across the  bottom of the  lagoon and cross ing  the  r ee f  near t h e  south- 
e a s t  corner  (Elschner, 1915: 30). 

Elschner (1915) described the  reef  p l a t e  o r  p l a t e  rock in  some 
d e t a i l .  It formed the  bottom of the  lagoon depression and extended 
seven t o  t en  inches deeper than the  water l e v e l  of the  lagoon and 
probably a f o o t  lower than t h e  average ocean l e v e l .  It was s t rongly  
phosphatized and formed by the  caking and cementing together  of d i s -  
in tegra ted  c o r a l  substances through the  influence of guano so lu t ions .  
The r e s u l t  was a f i n e  conglomerate with the  pores closed and clogged 
t o  such a degree t h a t  it was nearly impenetrable t o  water. I n  a reas  
t h i s  p l a t e  was on t h e  su r face  but i n  o the r s  p a r t l y  covered by a more 
o r  l e s s  phosphatized sand o r  s o i l .  Both the  p l a t e  and the  remainder 
of the lagoon basin were penetrated with hor i zon ta l  s t r i p e s  of brown 
phosphate between l aye r s  of white undecomposed carbonate. 

S o i l ,  f r e s h  water, and guano 

The i s l a n d  surface  cons i s t s  pr imar i ly  of more o r  l e s s  phosphatized 
c o r a l  sand. The phosphatized sand c o n s i s t s  of round o o l i t i c  gra ins ,  
which a r e  covered with a l a y e r  of brown phosphate and contain i n  such 
cases undecomposed cen te r s  of carbonate. Between these  g ra ins  the re  
a r e  l a r g e r  p ieces  of l imestone and s p l i n t e r s  o f  bone. The th ickness  of 
the  phosphate coat ing  v a r i e s  considerably. When phosphatizat ion i s  
near ly  complete (high percentage of phosphate), t h e  phosphate is  f r e -  
quently a very f i n e  brown powder ( ~ l s c h n e r ,  1915). 

Schauinsland (1899: 89) repor ted  the  f inding  of a "peat" depos i t  
a s  follows: " In  the  nor th  p a r t  of the  i s l and  j u s t  below i t s  h ighes t  
e levat ion  on a deeply s i t u a t e d  spot  where Scirpus l aev iaa tus  was 
abundantly growing, I excavated because t h e r e  was presumably a ' coa l  
depos i t '  there .  Underneath a l a y e r  of humus I f i r s t  found sand, then 
a hard substance l i k e  marl, and f i n a l l y  pea t  (somewhat mixed up with the  
sand) cons i s t ing  of' t h e  remains of long p l a n t s  ( ~ c i r p u s ? )  s i t u a t e d  r a t h e r  
uniformly together  i n  s i g n i f i c a n t  amounts. " I n  1961, Woodside (ms . c )  
reported t h a t  members of h i s  pa r ty  dug small,  shallow holes t o  water  
l e v e l  near t h e  lagoon t o  examine the  underlying l aye r s .  No peat  was 
found but what appeared t o  be a dark-colored s o i l  was noted. 



Laysan has had no permanent f r e s h  water supply s ince  a t  l e a s t  t he  
l a t e  19th century.  Paty (1857: 42) repor ted  f inding ,  on 1 May 1857, an 
abundance of " to l e rab le  good f r e s h  water" by digging two f e e t  "not a  
100 yards from the  sa l t7 ' (on  shore of t h e  lagoon).  Two years  l a t e r ,  
a l s o  i n  May, Brooks (1860: 500-501) dug a  w e l l  and found "very good water." 

E i the r  the  t a s t e s  of the  indiv iduals  involved were d i f f e r e n t  o r  
potable f r e s h  water  was no longer p resen t  i n  q u a n t i t y  by 1896. Schau- 
insland (1899: 72)  s t a t e d  t h a t  the  water on the  i s l and  i t s e l f  was "briny" 
and t h a t  they r e l i e d  s o l e l y  on r a i n  water c o l l e c t e d  from the  roofs.  
Wilder (1905: 392) made s i m i l a r  observat ions i n  September 1905. A t  
t h a t  time a  we l l  sunk inland provided water (presumably somewhat brackish)  
f o r  washing while drinking water was co l l ec ted  from roofs  and s to red  in  
cement c i s t e r n s .  I n  1911, D i l l  and Bryan (1912: 9 )  observed t h a t  the  
pump was rus t ed  out  and the  wel l  p a r t l y  f i l l e d  with sand. A l l  20th 
century v i s i t o r s  have r e l i e d  on imported water suppl ies  o r  on frequent ,  
usual ly  b r i e f ,  r a i n  showers. 

It seems l i k e l y  t h a t  the  f r e sh  water l ens  described by Warner 
(1963: 9 )  may have been more prevalent  during t h e  period of e a r l y  i s l and  
explorat ion.  I n  recent  years  t h i s  f r e s h  water l ens ,  developing on occa- 
s ion  a s  a  r e s u l t  of high r a i n f a l l ,  has provided the  only f r e s h  o r  
brackish water on the  i s land.  McKernan ( i n  Warner, 1963) indica ted  t h a t  
the  f r e sh  water l e n s  might occur a l s o  above the  hypersal ine water of the  
lagoon when r a i n f a l l  and ground seepage a r e  s u f f i c i e n t l y  high. 

The exposure of the  f r e sh  water Lens i n  low depressions was un- 
doubtedly the  source of small  f r e s h  water ponds o r  puddles noted by 
seve ra l  observers  up t o  the  present  time. The l a r g e s t  of these  was a  
small  pond of s l i g h t l y  brackish t o  f r e s h  water  ishe her, 1903a: 773) near  
the  southwest corner  of t h e  lagoon. This pond was permanent in  na ture  
through a t  l e a s t  1915. By the  a r r i v a l  of the  1923 Tanager Expedition, 
however, it had f i l l e d  with wind-blown sand and disappeared. Warner 
(1963: 9 )  noted a  number of brackish water  depressions and small ponds 
during wet seasons. These were h ighly  favored by Laysan Teal.  S imi lar  
observations were made by the  FOBSP, usua l ly  a t  t h e  southeas t  edge of 
the  lagoon. 

Schauinsland (1899: 19)  described the  guano observed by him in  1896 
a s  clean and odor less .  It was present  "par t ly  a s  a  more o r  l e s s  dus ty  
o r  sandy, r a t h e r  t h i c k  form under the  sur face  (brown o r  white guano) 
and p a r t l y  a s  s o l i d  rock seve ra l  meters deep which must be broken with 
p ick  and shovel ( the  so-cal led 'rock guano')." He a l s o  reported f inding  
whole granules of b e a u t i f i l  pure c r y s t a l .  Elschner ( 1 9 U )  repor ted  t h a t  
Laysan guano occurred a s  a  f i n e  phosphatized c o r a l  sand o r  a s  a  s o f t ,  
loose phosphate sandstone of low grade. 

Elschner (1913, 1915) described t h e  processes of guano formation 
on Pac i f i c  i s l ands  and described i n  some d e t a i l  t he  depos i t s  on Laysan 
about the  tu rn  of the  century. These depos i t s  were formed under condit ions 
of moderate r a i n f a l l  and re su l t ed  i n  a  guano intermediate i n  nature between 



excrement and mineral. Due t o  the  g r e a t  amount of leaching and chemical 
changes, most of the  n i t rogen was l o s t  and phosphorization occurred, re -  
s u l t i n g  i n  a  phosphate guano, a s  cont ras ted  with the  nitrogeneous guano 
of a r i d  regions.  

His map (Fig. 5)  showed t h e  g r e a t e s t  guano depos i t s  a t  t he  south end 
of the  lagoon with smaller  depos i t s  northwest, north,  and nor theas t  of 
the  lagoon. A "tram" l i n e  ran t o  t h e  south digging with a  spur t o  the  
nor th  end of the  lagoon. P a r t  of t h e  former was s t i l l  p resen t  though 
p a r t l y  covered with sand i n  1967 ( ~ i g .  6 ) .  
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Figure 5 .  Map of Laysan I s l and  i n  1915 showing loca t ion  of guano 
depos i t s .  Redrawn from Elschner (1915). 

Various accounts ind ica te  t h a t  the  g r e a t e s t  amount of digging was 
a t  t he  south end of the  lagoon and t h e  l a r g e  f l a t  mined a r e a  i s  a con- 
spicuous landmark today. Also remaining a r e  s e v e r a l  p i l e s  of broken 
phosphatic rock some six f e e t  i n  he ight .  Sahcuinsland (1899: 33) s t a t e d  
t h a t  t h e  guano l e v e l  extended t o  below sea l e v e l  and on the  e a s t  s ide  
of t h e  i s l and  extended i n t o  the  ocean. Bones and "pe t r i f i ed"  eggs 
occurred i n  t h i s  l a y e r  and some o f  the  l a t t e r  a r e  now i n  the  Bernice P. 
Bishop Museum co l l ec t ions .  

Elschner f u r t h e r  s t a t e d  (1913) t h a t  t h e  high grade q u a l i t i e s  con- 
t a ined  up t o  75$, i n  small  a reas  even 80$, phosphoric lime (based on dry  
substance)  and up t o  1.25% ni t rogen.  A l l  grades containing more than 



Figu re  6. Looking northwest  a long  remnants o f  former tram l i n e  i n  sandy blowout on southwestern 
p o r t i o n  of I s l and ,  14 June 1966. POBSP photograph by P.C. She l ton .  



6@$ phosphoric lime had been completely exhausted by 191'7 so t h a t  only 
lower-qual i ty types of 110-56 Ca3P208 remained on the  i s land.  Schau- 
insland (1899: 89 )  s t a t e d  t h a t  in  1896 the  raw guano shipped from Laysan 
contained an average of 25-3@ phosphoric a c i d  and presented analyses of 
two samples. "~ rown guano" ( ly ing  on the  sur face)  contained 11.5% P205 
and 48.64% CaO; "l ight-colored rock guano" contained 36.99% P205 and 
33.3$ CaO. Two samples reported by Elschner ( 1 g U )  a r e  of considerably 
higher  qua l i ty .  An ana lys i s  of these  contained 72-8@ t r i b a s i c  phos- 
phoric  lime and 0 . 8 8  ni trogen.  Lower grade m a t e r i a l s  ( s o f t  s tone )  
contained 48.2@$ Ca3P208, 38.0% Ca3P208 and 1 . 0 8  ni trogen.  

The beaches 

When approached from the  west, Laysan appears a s  a f l a t  i s l and  
with white sandy beaches capped by low green vegeta t ion  and with con- 
spicuous white sand dunes r i s i n g  from the  nor th  end of the  i s l and .  The 
west beach i s  narrow, 25 t o  50 yards i n  width, and r i s e s  r ap id ly  t o  the  
beach c r e s t .  The c r e s t  i s  bordered seaward by a narrow band of low 
Scaevola 10 t o  60 yards i n  width. Inland t h e  vegeta t ion  grades i n t o  
the  extensive bunch-grass zone. Most of t h e  beach i s  open sand. Some 
600 yards south of the  northwest landing i s  a p ro jec t ing  c o r a l  block 
and a group of l a r g e  boulders which extend from the  shore l ine  t o  t h e  
beach c r e s t .  Two s imi la r ,  but  smaller,  a reas  occur f a r t h e r  south. J u s t  
north of the  southwest corner  of t h e  i s l and  the  r e e f  reaches t h e  beach 
and the  deeper water there  provides a landing area .  

A t  t he  southwest end of the  i s l and  a 20-foot high c o r a l  she l f  
( ~ i g .  7 )  extends southeastward along the  shore f o r  approximately 250 
yards. The remainder of the  southwest beach c o n s i s t s  of waveswept reef  
and massive boulders--most near the  water l ine  but  some s c a t t e r e d  up t o  
the  beach c r e s t .  The reef  i s  very c lose  t o  shore along the  southeas t  
p a r t  of the  i s l and  and i s  charac ter ized  by l a r g e  boulders c h i e f l y  along 
the  r e e f .  The southwest and southeas t  beaches proper a r e  from 50 t o  
100 yards wide and r i s e  gradually t o  a low c r e s t .  Scaevola occurs i n  
s c a t t e r e d  clumps and seve ra l  sandy s t r i p s  extend up and over the  c r e s t  
f o r  d is tances  of 150 t o  200 yards (notably near  t h e  southwest corner) .  

The e a s t  beach i s  much more extensive and i s  from 250 t o  400 yards 
wide, s loping gradual ly  t o  the  beach c r e s t .  Although some Scaevola occurs 
on the  beach c r e s t ,  most of the  c r e s t  i s  bare, with sand extending some 
dis tance  over much of the  inner  s lope.  I n  season, beach morning g lory  
and Boerhavia cover p a r t s  of the  s lope.  The most extensive beaches occur 
on the  north and nor theas t .  These s lope gradual ly  t o  the  beach c r e s t  
some 150 t o  200 yards inland.  The beaches a r e  usua l ly  bare sand except 
f o r  s c a t t e r e d  l a r g e  rocks, mostly on the  shore l ine .  The sand i s  usua l ly  
compact bu t  in  some areas ,  e spec ia l ly  near  the  shore, i s  more loose.  Most 
of the  l a r g e  sand dunes present  inland from t h e  nor th  beach a r e  s t a b i -  
l i zed ,  e spec ia l ly  those ins ide  the  beach c r e s t .  The beach c r e s t  i s  
genera l ly  unvegetated and bare sand extends w e l l  down the  i n t e r i o r  s lope 
of the  i s l and  ( ~ i g .  8 ) .  I n  the  north,  the  bare sandy area  ( a s  measured 
from a e r i a l  photographs) extends var ious  d i s t ances  from 250 yards t o  
about one-third of a mile before meeting s t a b l e  vegeta t ion .  



Figure 7. Coral shelf at southwest end of Layean, June 1967. POBSP photograph by D,L. 
Burkhalter. 



Figure 8. Looking toward north and nor theas t  beach from point  j u s t  nor theas t  of lagoon, March 1967. 
North coconut grove i s  a t  mid-right.  FQBSP photograph by C,D. Hackman. 



The i s l and  i n t e r i o r  

V i s i t o r s  t o  Laysan usual ly  camp a t  the  s i t e  of t h e  former guano 
headquarters  on the  northwestern p a r t  of the  i s l and  where a l a r g e  
ironwood t r e e  now marks the  n a t u r a l  passage through t h e  r e e f .  Most of 
t h e  few conspicuous landmarks can be seen from the  beach c r e s t  near  
t h i s  po in t .  The genera l  impression i s  of an expanse of t a l l ,  coarse 
bunch grass  i n  the  foreground s loping gent ly  t o  a long f l a t  p l a i n  con- 
t a i n i n g  a shallow lake  (Fig. 9).  The inner  s lopes a r e  gene ra l ly  covered 
with clumps of grass  and capped with scrubby Scaevola except where bare 
sand extends over the  beach c r e s t .  Scaevola forms a continuous zone 
along the  west beach c r e s t .  The lagoon v a r i e s  i n  s i z e  and shape with 
season and water l e v e l  and i s  usua l ly  bordered by bare s a l i n e  mud 
f l a t s ,  p a r t i c u l a r l y  on the  west and northwest s ides .  A r i n g  of 
p r o s t r a t e  vegetat ion and sedges occurs between the  mud f l a t  and the  
bunch g rass  zone. On thb  e a s t  s i d e  of the  lagoon the  mud f l a t  i s  much 
more narrow and the  i s l and  r i s e s  r ap id ly  t o  the  beach c r e s t .  

A small  group of coconut t r e e s  i s  present  a few hundred yards 
seaward from the  northwest end of t h e  lagoon (Fig. 10.). A smal ler  grove 
a t  t h e  southeast  end of the  lagoon i s  bare ly  v i s i b l e  from the  campsite. 
Also bare ly  v i s i b l e  a r e  seve ra l  pa tches  of Pluchea bushes a t  t he  north-  
e a s t  and south ends of the  lagoon. Two l a r g e  a reas  of bare  sand ("blow- 
outs")  a r e  present  on the  inner  e l o p e s  west of the  lagoon. During dry 
per iods  the  lagoon i s  separated by a narrow s t r i p  of vegeta t ion  from a 
small,  shallow "pond" t o  the  nor theas t .  A sand ba r  ( i t s  s i z e  varying 
with water l e v e l )  c rosses  the  lagoon a t  about i t s  northern t h i r d .  During 
per iods  of high water, genera l ly  i n  winter,  t he  lagoon f loods  and water 
may extend over the  low vegeta t ion  surrounding the  lagoon and even ex- 
tend t o  the  northwest coconut grove. During major winter  storms, heavy 
waves may a l s o  break over the  low southern beach c r e s t  and d r a i n  inward 
t o  the  lagoon. Winter storms a l s o  s h i f t  sand and des t roy  vegeta t ion  
in land and near  the  lagoon. 

Available a e r i a l  photographs from 1939 through 1966 show two very  
d i s t i n c t  bands of l i g h t  ( l e s s  dense) vegeta t ion  west of the  lagoon and 
extending the  e n t i r e  length  of t h e  i s l and ,  roughly p a r a l l e l  t o  the  i s land 
contours.  These bands average about 75 yards in  width and a l t e r n a t e  with 
t h r e e  bands of dark (denser)  vegeta t ion .  These bands a r e  wi th in  the  
bunch grass  zone and a r e  not e a s i l y  seen from the  ground. Lamoureux 
(1963: 12)  determined t h a t  the  l e s s  dense a reas  were due t o  more widely 
spaced Eragros t i s  clumps i n  nea r ly  pure s tands.  The r e l a t i o n s h i p  of 
these  bands t o  s o i l  condit ions,  moisture, o r  o ther  f a c t o r s  has not  y e t  
been determined. Perhaps these  zones were associa ted  with sand dunes 
while the  i s land was denuded o r  perhaps they d a t e  f a r  back i n t o  the  
i s l a n d ' s  h i s to ry .  These bands of vegeta t ion  were not mentioned by e a r l y  
v i s i t o r s  but could have been e a s i l y  overlooked from the  ground. 

Two "blow-out'' a r eas  of unconsolidated sand a r e  the  most prominent 
landmarks on the  western s i d e  of t h e  i s land.  These areas,  i n  the  south- 
western and south-cent ra l  po r t ions  of the  i s land,  a r e  c l e a r l y  v i s i b l e  on 



Figure 9. Looking southeast from concrete p i l l a r  near Casuarina t r ee  on northwest perimeter of 
island. Dominant vegetation i s  va r i ab i l i s  with scattered patches of Boerhavia 
diffusa and ( i n  immediate cy?nosa. POBSP photograph by P.C. 
Shelton, 21 June 1966. 



Figure 10. Looking southeast toward northern portion of lagoon, 21 June 1966. North Cocos grove 
in mid-foreground. POBSP photograph by P.C. Shelton. 



a e r i a l  photographs taken in  1939, 1943 and 1966. They vary considerably 
in  s i z e  and shape but a r e  always centered in  the  zones of l e s s  dense 
vegeta t ion .  In the May 1939 photographs, one such blow-out i s  nearly 
continuous with the  southwest beach and extends inland (northward) f o r  
about 1,000 yards o r  near ly  one-third the  length of the  i s l and .  Photo- 
graphs taken four years  l a t e r  show t h a t  most of t h i s  a rea  has revegetated,  
p a r t i c u l a r l y  a t  t he  southern end, and the  a rea  of bare sand covers an 
a rea  of only about 200 by 100 yards.  The ex ten t  of uns tab i l i zed  sand i s  
probably a f fec ted  by season and by l o c a l  r a i n f a l l  and consequent condi- 
t i o n  of the  vegetat ion.  A c t i v i t i e s  of nes t ing  b i r d s  a l s o  a f f e c t  the  
vegeta t ion  r a t h e r  d r a s t i c a l l y  a t  t imes. The January 1966 photographs 
show a la rge  blow-out c ross ing  the  cen te r  s t r i p  of dense Eragros t i s  and 
extending inland almost t o  the  lagoon f l a t .  Its l a r g e s t  dimensions a r e  
approximately 560 by 300 yards.  The blow-out did not  appear t h i s  extensive 
when viewed from the  ground i n  September 1967. 

The only o ther  not iceable  landmark on t h e  western s ide  of the  i s l and  
i s  t h e  remains of the  o ld  tram l i n e  now badly rusted and l a r g e l y  covered 
with sand. 

The most prominent f ea tu re  of the  south end of t h e  i s l and  i s  the  
very f l a t ,  almost c i r c u l a r  s i t e  of the  main guano diggings. This a rea  is  
about 300 yards in diameter and por t ions  s t i l l  lack  permanent vegeta t ion .  
Also remaining from the  guano period a r e  one l a rge  "rock" p i l e  about s i x  
f e e t  i n  height ,  s eve ra l  smal ler  rock p i l e s  and numerous s c a t t e r e d  loose 
rocks. The vegetat ion here  i s  predominately Sesuvium and he l io t rope  
r a t h e r  than bunch g rass .  Also p resen t  near the south end of the  lagoon 
a r e  the  clumps of Pluchea bushes and the  small  grove of coconut t r e e s  
mentioned e a r l i e r .  

The 20-foot high inland c l i f f s  mentioned by Schauinsland (1899: 33)  
a r e  no longer present .  E i t h e r  they have been destroyed o r  perhaps 
covered by sand dunes. 

The lagoon 

The c e n t r a l  lagoon a rea  (lagoon proper and bare shore)  i s  about 
one mile long with a maximum width of about one-third of a mile .  The 
a c t u a l  water a rea  f l u c t u a t e s  considerably with season and r a i n f a l l .  Both 
Palmer ( i n  Rothschild, 1893-1900: x )  and F i she r  (1903a: 773) est imated 
t h e  lagoon a t  100 acres .  Warner (ms. ), using t h e  Tanager Expedition map, 
ca l cu la t ed  a lagoon a rea  of 204 acres .  During a t  l e a s t  some winters  
(e.g., 1961-62) the  lagoon f loods i ts  shores and extends t o  the  northwest 
coconut grove. Contours a r e  most va r i ab le  on the  shallow western s i d e  
and on the  north end where f l u c t u a t i o n s  i n  r a i n f a l l  cause temporary ponds 
and sand bars .  

I n  1859 Brooks (1860: 501) repor ted  a maximum lagoon depth of f i v e  
fathoms i n  the  cen te r  and a c o r a l  bottom. Schauinsland (1899: 20) 
described the  lagoon a s  two t o  three ,  sometimes f ive ,  fathoms deep with 
c l e a r  water .  By 1923 (Wetmore, ms.), it was "general ly 3-5 f e e t  deep 



with a maximum depth of 15 f e e t . "  A s i m i l a r  depth was noted by Warner 
(1963: 4 )  near the  eas t e rn  shore. He a l s o  noted t h a t  the  sand bottom 
and changes in  contours of t h e  e a s t e r n  shore were evidence of appreciable 
encroachment by s h i f t i n g  sand dunes, probably during the  denuded period 
of t h e  e a r l y  1920's .  

The reef  p i a t e  mentioned e a r l i e r  g r e a t l y  reduces the  pe rco la t ion  of 
lagoon waters a s  shown by the  l ack  of any apparent t i d a l  f l u c t u a t i o n  and 
by the  high s a l i n i t y  of the  lagoon water.  S a l i n i t i e s  of 1 2  t o  15% were 
found by Schauinsland (1899: 20) in  1896 and by Elschner (1915: 33) i n  
1914. Warner (1963: 6 )  reported s i m i l a r  concentrat ions ranging from 
1% ( ~ u n e  1958) t o  14% ( J u l y  1959). Samples taken by Walker from the  
surface over flooded vegeta t ion  and mud f l a t s  in  December 1963 a f t e r  a 
period of heavy r a i n f a l l  va r i ed  from 5.4 t o  8$ while two samples taken 
from "flooded springs" were 4.3 t o  5.3%. These lower values a r e  probably 
t y p i c a l  during periods of high r a i n f a l l  and flooded condit ions.  

Some amount of f looding probably occurs during most winters .  I n  
some years  ( e . g . ,  1961-62), heavy r a i n f a l l  a f t e r  the  Laysan Albat rosses  
have l a i d  r e s u l t s  i n  heavy egg mor ta l i ty .  Large amounts of vegeta t ion  
bordering the  lagoon may a l s o  be k i l l e d .  Warner (1963: 4)  a l s o  noted 
t h a t  during winter  storms, waves sometimes wash over the  e a s t  s lopes  of 
the  i s l and  a s  evidenced by d e b r i s  deposi ted on the  lake  f l a t s .  

HISTORY 

Laysan i n  the  e a r l y  1800's 

It i s  genera l ly  agreed t h a t  Laysan was o r i g i n a l l y  discovered and 
named by an American ship,  but  no d e t a i l s  a r e  p resen t ly  a v a i l a b l e  con- 
cerning the  a c t u a l  discovery. The v i s i t  of the  Russian sh ip ,  the  Moller, 
i n  1828 i s  usual ly  l i s t e d  a s  t h e  e a r l i e s t  v i s i t  but  we know of a t  l e a s t  
two t h a t  undoubtedly occurred p r i o r  t o  t h a t .  

I n  the  summer of 1828 J.N. Reynolds, who had been delegated t h i s  
t a s k  by the  Navy, v i s i t e d  New England whaling p o r t s  and gathered from 
var ious  whaling masters s h i p s '  logs, e t c . ,  information on the  loca t ion  
of i s l a n d s  in the  south seas (Stackpole, 1953: 461). H i s  r epor t ,  sub- 
mit ted September 1828, but  not published u n t i l  1835 ( ~ e y n o l d s ,  1835), con- 
ta ined  s e v e r a l  e n t r i e s  which bear on t h e  h i s t o r y  of e a r l y  v i s i t s  t o  Laysan. 
Since whalers were normally i n  the  P a c i f i c  f o r  over a year,  and s ince  h i s  
information was compiled i n  mid-1828, it i s  l i k e l y  t h a t  a l l  e n t r i e s  per- 
t a i n i n g  t o  Laysan were the  r e s u l t  of v i s i t s  made no l a t e r  than 182'7. 

On page 7 of h i s  r epor t  Reynolds places "Laysan's i s land"  a t  
25"501N and 171°51'W. The p o s i t i o n  c u r r e n t l y  l i s t e d  f o r  Laysan i s  
2 5 " 4 6 ' ~ ,  1 7 1 ' 4 4 ' ~  (of f  i c e  of Geography, 1956: 46) .  

On page 23 Reynolds r e l a t e d  t h a t  "Captain Briggs discovered an 
i s l and  west and north of Sandwich I s l ands ,  i n  25'47' north, longi tude  



172" west. The i s l and  i s  low, with not  more than 60 f e e t  i n  any p a r t  
from the  water, 3 mi les  long and 2 ac ross  it." This i s l and  was almost 
c e r t a i n l y  Laysan. 

Examination of t h e  t a b l e s  in  Starbuck (1878) reveals  t h a t  the  only 
sh ip  l i s t e d  a s  whaling in the  P a c i f i c  p r i o r  -to 1828, and with a capta in  
named (John) Briggs, was t h e  Wilaington & Liverpool Packet of New 
Bedford which made two voyages, on e i t h e r  of which Laysan may have been 
discovered. On the  f i r s t  voyage the  s h i p  l e f t  New Bedford on 1 2  A p r i l  
1821 and re turned on 2'7 December 1823. On he r  second voyage the  s h i p  
l e f t  on 1 December 1824 and returned on 8 March 183.  On a t h i r d  voyage 
under t h e  same capta in  the  sh ip  l e f t  on 25 August 1827 and d id  not r e t u r n  
u n t i l  24 June 1830. Siace Briggs must have been absent  when Reynolds 
compiled h i s  repor t ,  Reynold's information must have been obtained from 
some o the r  indiv idual .  Briggs'  discovery of Laysan must have occurred 
no l a t e r  than 1826 and poss ib ly  a s  e a r l y  a s  1 8 a  o r  1822. 

Stackpole (1953: 304) r e l a t e s  t h a t  "The Lyra.. .[a new Bedford 
whaler] discovered a reef and an i s l a n d  which was probably the  i s l and  
of Lysan [ s i c ] ,  northwest of Oahu, but  was wrecked not  many miles d i s -  
t a n t  from it a few years  l a t e r  ( i n  August 1830). "1 c 

Capt. Stanikowitch of the  Russian v e s s e l  Moller v i s i t e d  Laysan on 
24 March 1828 and, not knowing of i t s  previous discovery, named it Moller 
a f t e r  h i s  vesse l .  C .  Isenbeck, the  s h i p ' s  surgeon, made a few observa- 
t i o n s  of the  i s l and  and i t s  b io ta  which were passed t o  and l a t e r  published 
by F.H. von K i t t l i t z  (1834). Unfortunately, e i t h e r  the o r i g i n a l  notes  
were unclear  o r  t h e i r  t r a n s l a t i o n  was i n c o r r e c t  concerning s e v e r a l  b i r d  
species .  An English t r a n s l a t i o n  of p a r t s  of t h e  K i t t l i t z  paper was 
published by Rothschild (1893-1900). The desc r ip t ion  of Laysan in  1828 
(Rothschild t r a n s l a t i o n )  follows: 

On March 1 2  (24) Herr Isenbeck landed on Moller 
(Laysan) which was o r i g i n a l l y  a co ra l - i s l and  with a 
long ree f  round it. It seems t h a t  i t  was r a i s e d  
higher  and became a r e a l  i s l a n d  from the  accumulations 
of t h e  b i r d s '  excrements. It i s  covered with a s t rong 
bushy kind of g ras s  and p a r t l y  with low shrubs, between 
which a few pigmy palms had grown up. Although the re  
was no f r e s h  water on the  i s l and ,  t h e r e  were no t  only 
sea-bi rds  but a l s o  s e v e r a l  land-hirds,  a s  the  following 
l i s t  w i l l  show. Most of t h e  l a r g e r  b i r d s  were a l ready 
breeding, o r  had pa i red  a t  l e a s t .  

In 1857 Captain John Paty explored much of the  leeward chain i n  the  
Hawaiian schooner Manuokawai. On 1 May he landed on Laysan and annexed 
it t o  the  Hawaiian Kingdom. An account of t h i s  v i s i t  was published by 
Paty (1857: 40) with t h e  following desc r ip t ion :  

*Footnotes t o  the  h i s t o r y  sect ion,  numbered consecutively,  begin on page 59.  



Laysan Island--W. by N. 3/4 N. from Honolulu 
808 miles .  This i s  a low sand i s l and ,  25 t o  30 f e e t  
high; 3 miles  long and 1-1/2 broad. The surface i s  
covered with beach grass ,  and h a l f  a dozen small 
palm t r e e s  were seen. It has a lagoon in  the  cen t re  
( s a l t )  1 mile long and ha l f  a mile  wide, of s a l t  
water,  and not a hundred yards from the  lagoon, 
abundance of t o l e r a b l e  good f r e s h  water  can be had 
by digging two f e e t ,  and near  t h e  lagoon was found 
a depos i t  of guano. The i s l and  is  " l i t e r a l l y  
covered" with b i r d s ;  t he re  is, a t  a low est imate,  
800,000. Sea l  and t u r t l e  were numerous on the  
beach, and might be e a s i l y  taken. They were evidently 
unaccustomed t o  the  s i g h t  of man, a s  they  would 
sca rce ly  move a t  our approach, and the  b i r d s  were so  
tame and p l e n t i f u l ,  t h a t  it was d i f f i c u l t  t o  walk 
about the  i s l and  without s tepping upon them. The 
g u l l s  l a y  enormous l a r g e  eggs, of which I have a 
specimen. A bank of rocks and sand extends off t o  
t h e  South and West 6 o r  8 mi les  o r  more. Good 
anchorage can be found on the  West s i d e  of t h e  
i s l and  i n  from 4 t o  20 fathoms, by s e l e c t i n g  a sandy 
spo t  t o  anchor upon, h a l f  t o  2 miles  from the  beach. 
The bes t  landing i s  about one- th i rd  of the  d is tance  
from the  Northern t o  the  Southern po in t  of the  i s land,  
where t h e r e  i s  a very smooth sand beach. 

L t .  J.M. Brooke, commanding o f f i c e r  of the  U.S. Schooner Fenimore 
Cooper, v i s i t e d  Laysan on 14 January 1859 and took soundings, pos i t ions ,  
and physiographic da ta  which were l a t e r  incorporated i n t o  Hydrographic 
Office cha r t s .  Three hours were spent  on Laysan and " s i x  small  t u r t l e s  
and a v a r i e t y  of sea b i rds  were taken."2 

Captain N.C. Brooks of the  U.S.S. Gambia v i s i t e d  Laysan i n  May 
1859 and described t h e  i s l and  a s  follows: 

Laysan Is land.  --Laysan I s l and  i s  i n  l a t .  25 '46 '~ .  , 
long. 171°49' W., i s  3 mi les  long and 2-1/2 broad, and 
covered with a luxur i an t  growth of shrubs. It i s  su r -  
rounded by a reef  about ha l f  a mile from the  land. 
Outside of t h i s  reef  the re  i s  a bank f i v e  miles  wide, 
on which I found from four teen  t o  nineteen fathoms 
water. There i s  a boat passage i n s i d e  the  reef  near ly  
the  whole way round t h e  i s l and .  Good landing can be 
found anywhere, excepting on the  South and S.E. s ides ;  
good anchorage anywhere on the  West s ide , - - the  bes t ,  
however, i s  about h a l f  a mile from the  S.W. point ,  i n  
from e i g h t  t o  twelve fathoms water. It can be approached 
from any po in t  of the  compass, no dangers e x i s t i n g  
wi th in  ha l f  a mile of the  r e e f .  On the  e a s t  end of t h e  
i s l and  I found the  remains o f  a wreck, but  saw no s igns  
of a camp. 



There i s  a lagoon on t h e  i s l and  about one mile long 
and ha l f  a mile wide, with f i v e  fathoms water in  the  
cent re ,  and c o r a l  bottom. On the  shores of t h i s  lagoon 
I found s a l t  of good q u a l i t y .  

There a r e  f i v e  palm-trees on the  i s land,  and I co l -  
l e c t e d  twenty-five v a r i e t i e s  of p lants ,  some of them 
splendid flowering shrubs, very f r ag ran t ,  resembling 
p lan t s  I have seen in  gardens in  Honolulu. I saw on 
the  beach trunks of immense t r e e s .  The i s l and  conta ins  
about f i f t y  ac res  of good s o i l .  It is covered with a 
v a r i e t y  of land and sea b i r d s ;  some of the  land v a r i e t i e s  
a r e  small  and of b e a u t i f u l  plumage. B i r d ' s  eggs were 
abundant. 

Near the  N.W. po in t  of t h e  i s land I found a s t i c k  
about two f e e t  long, and a t  the  f o o t  of it a b o t t l e  contain-  
ing a paper, but could not  decipher  the  wr i t ing .  From the  
East  point ,  where the  wreck l i e s ,  t o  a decayed palm-tree 
on t h e  shore of the  lagoon, i n  a d i r e c t  l i n e ,  T planted  
potatoes,  onions, and pumpkins. The s o i l  on which I planted 
them embraces every va r i e ty ,  and appears t o  be adapted t o  
vegetat ion.  There i s  a very small depos i t  of guano on 
t h i s  i s land,  but not of s u f f i c i e n t  quan t i ty  t o  warrant any 
attempts t o  g e t  it. Dug a w e l l  and found very good water.  
The reefs  here abound in  f i s h  and t u r t l e  (Brooks, 1860: 
500-501; see a l s o  Brooks, 1859). 

Mater ia l  from t h i s  log was quoted in  near ly  t h e  same form by Roth- 
s c h i l d  (1893-1900: i -11) .  

Some V i s i t s  t o  Laysan i n  the  1880's  and 1890's 

Laysan was v i s i t e d  twice in  1882 by the  f i s h i n g  schooner s a i l i n g  
from Nagasaki, Japan. During the  f i r s t  v i s i t ,  26 t o  30 January, 104 
t u r t l e s  were taken, 61 of them from beaches during the  course of one day. 
Two hundred and seven beche-de-mer were a l s o  col lec ted ,  but  shark-f ishing 
was a f a i l u r e .  During t h i s  v i s i t  the  crew found a board on which "was an 
appeal  t o  voyagers not  t o  take the  t u r t l e  away'' (Mansbridge & Hornell,  
1934: 432).  The board was repain ted  t o  express the  same sentiments.  

The sh ip  re turned t o  Laysan on 3 May and captured another  26 t u r t l e s  
(Hornell ,  1934: 432-433 ) . 

The schooner General S iege1 (which wrecked s h o r t l y  t h e r e a f t e r  on 
Midway) v i s i t e d  Laysan while on a sharking expedit ion about l a t e  September 
1886. A f a i r  hau l  of sharks was made, some t u r t l e s  and a few s e a l s  were 
k i l l e d ;  the  crew spent  a week ashore ( ~ a r r e l l ,  1928: 253-254). 

John Cameron v i s i t e d  Laysan about f a l l  of 1893 while on a shark- 
f i s h i n g  voyage on the  s loop Ebon. He noted the  presence of two p igs  and - 



indicated t h a t  a l b a t r o s s  had begun t o  r e tu rn  t o  the  i s land,  an event 
which suggests the  v i s i t  was made no e a r l i e r  than October ( ~ a r r e l l ,  
1928: 399). 

Cameron r e v i s i t e d  Laysan during t h e  summer of 1894. His s t a y  of 
about a  month was broken by a  v i s i t  t o  nearby L i s i ansk i  ( ~ a r r e l l ,  
1928: 414). 

' ~ a ~ s a n  Becomes a  "Guano ~ s l a n d "  

I n  1890 George D. Freeth,  an Englishman who had v i s i t e d  Laysan a s  
e a r l y  a s  1864, and George N. Wilcox, who had previous ly  managed a  guano 
operat ion on J a r v i s  I s land,  inveigled a  Honolulu firm, Hackfeld and 
Company, i n t o  f inancing  the  North Pac i f i c  Phosphate and F e r t i l i z e r  
Company, which was t o  work guano depos i t s  on Laysan (Anon., 1939: 9-10). 

Previously Freeth had captained the  v e s s e l  Akamai t o  Laysan where 
he had taken possession of the  i s land,  hois ted  the  Hawaiian f l ag ,  and 
l e f t  two men on the  i s l and  i n  February 1890 t o  hold possession.  On 
13 March he returned t o  Honolulu with " repor ts  [o f ]  good guano depos i t s  
on Lycan [ s i c ]  ~ s l a n d . "  (I!& Friend, A p r i l  1890: 29; see  a l s o  Lyons, 
1890: 90).  On 29 March Free th  and Charles N. Spencer g o t  t h e  Hawaiian 
Kingdom t o  grant  them3 t h e  r i g h t  t o  mine phosphate depos i t s  on Laysan 
and L i s i ansk i  I s l ands  f o r  a  period of 20 yea r s  with a  roya l ty  of 50 cents  
per  ton t o  be paid t o  the  Hawaiian Government. These r i g h t s  were l a t e r  
t r ans fe r red  t o  the  guano company which was incorporated on 23 May 1890. 4 

On 10 July Freeth departed f o r  Laysan f o r  the  purpose of systemati-  
c a l l y  examining the  guano depos i t s .  With him on the  schooner Kaalokai 
was Captain Rosehil l ,  who was t o  become a  foreman of the  l abore r s  on 
Laysan, and A.B. Lyons. The pa r ty  a r r ived  a t  Laysan on 16 J u l y  a f t e r  
a  six-day run from Honolulu. 

Lyons l a t e r  published some notes taken on t h i s  v i s i t  which con- 
s i s t e d  pr imar i ly  of observat ions of b i rds ,  bu t  which a l s o  included an 
i n t e r e s t i n g  desc r ip t ion  of t h e  i s l and .  

J u l y  16. Here we a r e  a t  Laysan I s l and  we have 
brought the  schooner ins ide  the  r ee f  under t h e  l e a  
of the  i s land,  and a r e  lay ing  i n  q u i e t  water within 
two hundred yards of the  shore. The only ind ica t ion  
of land t h i s  morning a t  day break was t h e  f locks  of 
sea b i rds  which we could see in  every d i r ec t ion ,  
although we were in  r e a l i t y  only twenty miles  from the  
i s l and .  The land l i e s  so  low t h a t  i t  can be seen from 
the  deck of a  v e s s e l  only a  few miles . . . .  

There was nothing indeed, p a r t i c u l a r l y  i n v i t i n g  i n  
the  land i t s e l f .  A beach of white s h e l l  sand, a  s t e e p  
bank, a l s o  of sand, with l i t t l e  vegetation--beyond a  
s t r i p  of near ly  l e v e l  land s c a n t i l y  covered with coarse 
bunch grass  and low shrubberry,-- that  was a l l  we could 



see  a s  we approached the  shore.  Not qui-te a l l ,  f o r  the re  
r e s t s  over the  land pe rpe tua l ly  a  cloud of sea fowl, and 
these you can see a t  a  glance hold undisputed possession 
of the  i s land. . . .  

The i s l and  i s  q u i t e  small,  barely two miles long by a  
mile and a  qua r t e r  wide, of t h e  f a m i l i a r  r ing  form, with 
a  small  closed lagoon. I n  i t s  h ighes t  p a r t  the  land may 
be a s  much a s  35 o r  poss ib ly  40 f e e t  above high t i d e  mark. 
Although the  i s land i s  surrounded with reefs ,  t h e r e  i s  
very  l i t t l e  rock t o  be seen above the  water l e v e l ,  except 
on the south-east  coas t  where the re  i s  a  rampart of sand- 
s tone r i s i n g  t en  f e e t  o r  more perpendicular ly  from the  
water.  The rock i e  a l l  a  s h e l l  sandstone containing a  
very  l i t t l e  cora l ,  and even on the  r e e f s  l i t t l e  l i v i n g  
c o r a l  i s  t o  be seen. The s o i l  of the  i s l and  c o n s i s t s  of 
a  pecu l i a r  kind of white sand, made up p a r t l y  of fragments 
of sea s h e l l s ,  but  l a r g e l y  of b i t s  of egg s h e l l s  and the  
bones of sea birds. .  . . 

A rough ca lcu la t ion  pu t s  t h e  b i rd  population of the  
i s l and  a t  about 800,000; it may reach 1,000,000. They 
have not y e t  learned t o  f e a r  man excessively,  and a r e  i n  
f a c t  no more shy than barn door fowl, so  t h a t  i t  i s  very 
easy t o  study t h e i r  h a b i t s .  

The f l o r a  of the  i s l and  I f ind  in t e res t ing ,  although 
somewhat disappoint ing.  I gathered only twenty-one 
species  of flowering p l a n t s ,  near ly  a l l  of them Hawaiian 
o r  cosmopolitan p lan t s .  The seeds of most i f  not a l l  of 
them have f l o a t e d  t o  the  i s l a n d  i n  sea-water. Among them 
should be mentioned the  l o u l u  palm, the  maia p i l o  ( cape r )  
and Koali (convolvulus) and a  s tunted  species of sandal-  
wood ( ~ ~ o n s ,  1899: 90-91). 

A t  t he  f i r s t  meeting of the  North P a c i f i c  Phosphate and F e r t i l i z e r  
Company i n  October 1890, Wilcox was e l ec ted  pres ident  and Spencer v ice-  
p res iden t .  One of the  Iiackfeld family was e l ec ted  t r easu re r ,  no doubt 
t o  p r o t e c t  t h e i r  investment; Freeth was appointed r e s iden t  superintendent  
f o r  Laysan (Anon., 1939: 10) .  

Freeth thereupon h i red  a  chemist, a  foreman, and e i g h t  l abore r s  
and char tered  the  I n t e r  I s land Steam Navigation Company's S.S. Pele t o  
t r a n s p o r t  them and t h e i r  suppl ies  t o  Laysan. When they reached t h e  
i s l and ,  about November 1890, a l l  but the  railway equipment was landed 
before the  par ty  was driven from the  i s l and  by one of the  Northwestern 
Hawaiian I s l a n d s '  notorious win te r  storms. A l l  re turned t o  Honolulu, 
a r r i v i n g  the re  on 9 December (Anon., 1939: l o ) .  

From 1891 through 1903 guano operat ions were conducted d i r e c t l y  under 
the  aeg i s  of the North P a c i f i c  Phosphate and F e r t i l i z e r  Company, and much 
guano was removed by a  s e r i e s  of sh ips ,  some of Hawaiian r e g i s t r a t i o n  and 
o t h e r s  of American o r  German r e g i s t r a t i o n  (Bryan, lglt2: 180). 



On 25 June 1892 t h e  f e r t i - l i z e r  company renegot ia ted  i t s  agreement 
with the  Ilawaiian Government. I n  t h e  Memorandum of Agreement drawn up 
between C.N. Spencer ( then  Min i s t e r  of t h e  I n t e r i o r  of t h e  Hawaiian 
Kingdom) and the  company, the  government agreed not  t o  r a i s e  r o y a l t i e s  
on the  guano, and gave permission f o r  t h e  phosphate t o  be made i n t o  
f e r t i l i z e r  i n  processing p l a n t s  o t h e r  than those on t h e  Hawaiian I s l ands .  

On 3 1  Ivta.rcii 1893, Sanford B. Dole, Pres ident  of t h e  Provis ional  
Government of F!awaii, signed an a c t ,  e f f ec t ive  on pub l i ca t ion ,  which 
confirmed the  e a r l i e r  Spencer-Freeth f ranchise  and which author ized  the  
l e a s e  of  Laysari and L i s i ansk i  t o  the  guano company.5 On 17 A p r i l  t h a t  
year  t h e  l ease  was executed by t h e  Minis te r  of the  I n t e r i o r ,  J.A. King. 6 
By terms of t h i s  ].ease these  i s l a n d s  were rented t o  t h e  guano company a t  
a  d o l l a r  a  year  u n t i l  29 March 1910.  he lease  was eventua l ly  su r -  
rendered t o  the  Hawaiian Government on 3 1  December 1908.7) 

On 15 February 1894 t h e  f e r t i l i z e r  company leased,  f o r  a  period of 
25 yea r s  a t  a r e n t a l  of  a  d o l l a r  a  year ,  o the r  i s l a n d s  of t h e  Northwestern 
Hawaiian group ( ~ o r r e l l  [ s i c ] ,  Ocean [ s i c ] ,  P e a r l  and Hermes Reef, Midway, 
and French F r iga te  Shoals ) .  The company was a l s o  granted t h e  exclusive 
r i g h t  t o  mine the  phosphate d e p o s i t s  thereon, provided a r o y a l t y  of 50 
c e n t s  a  ton was paid t o  t h e  Hawaiian Government. A c lause  wi th in  t h i s  
c o n t r a c t  s t a t e d  t h a t  opera t ions  had t o  begin wi th in  f i v e  yea r s  of the  
s igning  of the  con t rac t  o r  t h e  r i g h t  t o  the  depos i t s  would be withdrawn. 
Since no guano was mined on any of  t hese  i s l ands ,  the  r i g h t  must have 
been automat ica l ly  withdrawn on o r  about 15 February 1899. 

On 3 A p r i l  1894 t h e  North P a c i f i c  Phosphate and F e r t i l i z e r  Company 
changed i t s  name t o  t h e  P a c i f i c  Guano and F e r t i l i z e r  Company and i n  1896 
Max Schlemmer became superintendent  of  operat ions on Laysan. 8 

I n  A p r i l  1891 the  f i . r s t  shipment uf guano, 8 0  tons  t h a t  so ld  a t  
$15 a ton,  was removed from Laysan by t h e  char te red  schooner Mary E. -- 
Fos te r ,  Captain Berry commanding; 90 tons  were taken from t h e  i s l a n d  
by t h e  same sh ip  i n  May.9 More guano cargos were shipped l a t e r  i n  the  
year  v i a  the  Fos ter  and the  c l i p p e r  El izabeth  Nicholson. By 30  November, 
1,017 tons  (valued a t  $1,975.20) had been r e m o q . ,  1939: 12-13). 

Thomas (111s.) g ives  the  most d e t a i l e d  p i c tu re  of guano opera t ions  
when they were a t  o r  near  t h e i r  peak of p roduc t iv i ty .  Laborers mined 
t h e  guano, cons i s t ing  mostly of a  hard, conglomerated, phosphate of lime, 
wi th  picks,  crowbars, shovels,  and s ledges .  This m a t e r i a l  was placed on 
c a r s  on the narrow guage rai lway and pul led  by mules t o  s to rage  sheds 
where t h e  guano was kep t  u n t i l  a  s h i p  a r r i v e d .  A small  amount of  brown 
guano ( b i r d  droppings and s o i l )  was a l s o  c a l l e c t e d  and s i f t e d ,  but  it was 
a  small  proport ion of the  t o t a l  amount of guano shipped from the  i s l and .  

When sh ips  came i n  t h e  guano was c a r r i e d  from t h e  s to rage  sheds i n  
barrows holding about a  ton out  onto the  wharf t h a t  extended from t h e  
west s ide  of the  i s l and .  A t  t h e  end of the  wharf the  guano was dumped 
i n t o  a  chute which deposi ted t h e  m a t e r i a l  i n  l i g h t e r s .  These l i g h t e r s  i n  



t u rn  t r ans fe r red  t h e i r  cargo t o  t h e  c l i p p e r  ships t h a t  were anchored 
between two buoys offshore.  As much a s  100 t o  125 tons per day could 
be loaded under favorable condi t ions  ( c f .  Bailey, 1956: 24) 

Guano was shipped only from A p r i l  through September but  a  care-  
t a k e r  remained on the  i s l and  throughout the  winter .  Schauinsland 
(1899: 32 )  r e l a t e d  t h a t  the  ca re t ake r  l e f t  on the  i s land one winter  
was found dead when the  i s land was r e v i s i t e d  seven months l a t e r .1°  
He was found s i t t i n g  a t  t he  t a b l e  where he had been working on h i s  
journal  and was subsequently buried on the  west beach. On t he  few 
occasions when ships  a r r ived  a t  Laysan during periods of high s u r f , l l  
landings were made a t  the  "winter landing' '  on the  north coas t  of the  
i s l and .  Figures 11-17 a r e  from t h e  guano period.  

S c i e n t i f i c  Work on Laysan i n  t he  1890's 

The Rothschild Expedition 

The f i rs t  in tens ive  s c i e n t i f i c  c o l l e c t i n g  expedition i n  t he  North- 
western leeward Hawaiian I s l ands  was sponsored by Walter Rothschild 
(Tring Museum) i n  1891. Henry C .  Palmer and h i s  a s s i s t a n t ,  George C. 
Munro, a r r i v e d  on Laysan 16 June aboard t h e  schooner Kaalokai (Capt. 
F.D. walker)  and stayed with Captain Freeth,  then manager of the  guano 
operat ion.  They departed Z7 June. Orni thologica l  r e s u l t s  of t h i s  v i s i t ,  
a  por t ion  of Palmer's diary,  and a  summary of e a r l i e r  observat ions were 
published by Rothschild (1893-1900); more popular accounts of the  v i s i t  
were wr i t t en  by Munro (1930, 1941-43, 1946) and Walker (1909). I s land 
condit ions were described, a  b i o l o g i c a l  survey made and numerous b i r d s  
co l l ec ted ,  including four  species  new t o  science (see  Appendix Table 2 ) .  

V i s i t  by J.J. Williams 

Between mid-November 1892 and l a t e  January 1893, J.J. Williams, 
a  Honolulu photographer, spent about a  month on Laysan taking  photographs 
and c o l l e c t i n g  b i rds .  He c o l l e c t e d  " seve ra l  b a r r e l s  of s tu f fed  b i rds"  
and took about 300 photographs ( p a c i f i c  Commercial Advert iser ,  3 February 
1893 ) . 
Collect ion of b i rds  in  1895 

I n  September 1895 a  small  c o l l e c t i o n  of b i r d s  was made on Laysan by 
W.H. H a l l  who co l l ec ted  b i rds  f o r  t h e  Bernice P. Bishop Museum (Bryan, 
1901: 259). None of h i s  specimens has s p e c i f i c  da te s  on the  l a b e l s  and 
we have been unable t o  discover anything e l s e  about h i s  v i s i t .  

Schauinsland's v i s i t  i n  1896 

D r .  and Mrs. H.H. Schauinsland spent t h e  summer of 1896 with the  
guano company on Laysan. They a r r i v e d  on the  barque H.  Ilackfeld a t  t he  
beginning of t h e  guano season, a n t i c i p a t i n g  a  shor t  vys i t ,  bu t  when t h e  
magnitude of t h e i r  planned survey became obvious, they decided t o  remain 



Figure 11. Guano loading a rea  on Laysan about May 1902. Photograph by F.M. Chamberlain during 
c ru i se  of U.S. F i s h e r i e s  Comiss ion  Steamer Albat ross .  U,S. Fish  and Wild l i fe  Service  
photograph, National  Archives Record Group 22, S e r i e s  11. 



Figure 12.  Base of guano opera t ions  on Laysan i n  1902. Photograph by F.M. Chamberlain during 
c r u i s e  of U,S. F i s h e r i e s  Commission Steamer Albat ross .  U.S. F ish  and Wi ld l i f e  Service 
photograph, National  Archives Record Group 22, S e r i e s  11. 



Figure l.3. Looking toward northern end of lagoon, about May 1902, evident ly  from tower on north-  
western rim of i s l and  shown i n  preceding f igu re .  Photograph by F.M. Chamberlain during 
c ru i se  of U.S. F i s h e r i e s  Commission Steamer Albat ross .  U,S. F i sh  and Wild l i fe  Service 
photograph, National  Archives Record Group 22, S e r i e s  11. 



Figure 14.  Guano digging on Laysan, probably during e a r l y  1890's.  Photograph by unknown photo- 
grapher, courtesy Bernice P. Bishop Museum, Honolulu. 



Figure 15. Guano digging on Laysan, probably during e a r l y  1890's. Photograph by unknown photo- 
grapher, courtesy Bernice P. Bishop Museum, Honolulu. 



Figure 16. Guano shed and loading a r e a  on Laysan, probably during e a r l y  1890's.  Photograph by 
unknown photographer, courtesy Bernice P. Bishop Museum, Iionolulu. 



Figure 17. .Guano operation headquarters. Undated photograph by unknown photographer, courtesy 
Bernice P. Bishop Museum, Honolulu. 



u n t i l  the  depar ture  of the  l a s t  guano v e s s e l  on 24 September. Schau- 
ins l and ' s  r epor t  (1899) i s  wonderfully d e t a i l e d  and includes da ta  on 
geology, meteorology, and biology. Extensive co l l ec t ions  were made of 
many b i o l o g i c a l  taxa  and were subsequently sen t  t o  Germany. Corres- 
pondents on Laysan apparently sen t  b i rd  specimens t o  the  Bremen Museum 
f o r  seve ra l  years  af terward.  Many of these  co l l ec t ions  were subsequently 
repor ted  by var ious  German co l l abora to r s  ( see  Appendix Table 3).  

Homicide on ~ a y s a n l ~  

Life on Laysan during the  guano mining e r a  was not always peaceful  
a s  i s  a t t e s t e d  by a case of homicide t h a t  occurred in  1900. On t h e  
evening of Saturday, 11 August, f o r t y  Japanese l abore r s  became involved 
i n  a f r acas  with the  overseers  of the  guano mining operat ion.  We g ive  
below an e x t r a c t  of the  o r i g i n a l  s t o r y  of t h e  shooting reported under 
the  banner headline "Laysan I s l a n d ' s  S tory  of Blood." 

War has been declared,  waged, and ended on Laysan 
Is land. . . four  aga ins t  forty--those were t h e  odds, four  
white  men f i g h t i n g  despera te ly  aga ins t  f o r t y  i n f u r i a t e d  
Japanese. And the  white men conquered. [On the  evening 
of Saturday; 11August  1900]...the f o r t y  Japanese rose i n  
a body, determined t o  a n n i h i l a t e  a l l  t he  white people and 
run th ings  t o  s u i t  themselves. Captain Spencer [ the  
manager of the  guano-mining opera t ion]  ... ca l l ed  h i s  son 
and Captain Spi lner ,  l a t e  of the  Honolulu mounted p a t r o l  
and t h e  engineer,  Luhrs...and together  they went out t o  
t a l k  t o  the  mob which had gathered between the  white 
men's house and the  Japanese qua r t e r s .  [Captain Spencer 
asked what t h e  t rouble  was whereupon] ... t he  leaders  of 
the  mob answered de f i an t ly ,  curs ing  ... and shouting .... 
They threatened the  white men's l i v e s  ..., were car ry ing  
f l a g s  and waving them exc i t ed ly  and were armed with 
knives, clubs, stones, and c u t l a s s e s  made of hoop i ron  
sharpened. They made a movement towards the  platform.. .. 
Old Captain Spencer ... r a i s e d  a s i x  shooter  in  e i t h e r  hand. 
"The f i rs t  man who s t eps  upon t h i s  platform s h a l l  die!" 
shouted Captain Spencer. "Shoot away!" c r i e d  the  mob and 
a t  a s i g n a l  from the leader ,  charged a l l  together  f o r  the  
platform. Though they moved quickly, Captain Spencer 's  
t r i g g e r  f i n g e r s  moved quicker .  Eight  times h i s  revolvers  
spoke and they  spoke t o  the  po in t .  P i s t o l s  i n  t he  hands 
of the  o ther  white men a l s o  had something t o  say. Two... 
Jauanese droooed dead ... rwhol were the  leaders . .+randl  
t h r e e  o thers-  f e l l  he lp less ,  so re ly  wounded. ( p a c i f i c  
Commercial Advert iser ,  8 September 1900). 

How much of t h i s  1.urid account was t rue?  Subsequent testimony given 
a t  a p r e - t r i a l  hearing var ied  considerably according t o  var ious  witnesses,  
and the  exci ted  yellow journalism with which the  case was repor ted  tends 
t o  obscure t h e  f a c t s .  Events fol lowing the  shooting seem f a i r l y  c l e a r ,  
however. 



Events fol lowing the  k i l l i n g s  

Af te r  t h e  f u s i l l a d e ,  t he  Japanese d ispersed  t o  t h e i r  q u a r t e r s  and 
t h e  white men returned t o  t h e i r  house, where, according t o  l a t e r  testimony 
by Spencer, t he  whites awaited a f u r t h e r  a t t a c k .  The following day the  
surviv ing  3913 Japanese were rounded up a t  gunpoint and incarcera ted  
aboard the  barque Ceylon which had r e c e n t l y  a r r ived  a t  Laysan. Subse- 
quent ly  t h e  two dead Japanese were buried and on 16 August the  Ceylon 
s a i l e d  f o r  Honolulu with a l l  concerned except Spencer 's  son and t h e  
engineer .  A f t e r  an uneventful  passage the  Ceylon a r r i v e d  i n  Honolulu 
on 7 September. Af te r  e lng  quest ioned by the  pol ice ,  Spencer and 
Sp i lne r  were a r re s t ed .1  k '  

The p r e - t r i a l  examination followed s h o r t l y  t h e r e a f t e r .  Spencer was 
formally charged w i t h  murder and S p i l n e r  was held a s  a witness f o r  the  
prosecution.  

On the  1 1 t h  testimony f o r  the  prosecution was begun with s tatements  
by two of the  Japanese, Higuchi Shiro, and Oguma, who cooked f o r  the  
Japanese. Their  testimony was followed by t h a t  of Kinoshita who had 
been s tanding near Goto when Goto was shot .  H i s  testimony was l a r g e l y  
corroborated by witnesses t h e  next day. 

Thursday, 14 September, Tanaka, t h e  luna (foreman) of the  Japanese, 
and Captain Sp i lne r  t e s t i f i e d  f o r  the  prosecution.  S p i l n e r ' s  testimony 
was p a r t i c u l a r l y  damaging t o  Spencer 's case. Although avowing himself 
a good f r i end ,  Sp i lne r  implied t h a t  Spencer f i r e d  on the  Japanese without 
warning. L e t t e r s ,  however, entered a s  evidence f o r  the  defense, w r i t t e n  
a t  an e a r l i e r  da te  by Sp i lne r  t o  D r .  Averdam, manager of the  P a c i f i c  Guano 
and F e r t i l i z e r  Company i n  Honolulu, r a t h e r  c l e a r l y  es tabl i shed the  ex ten t  
of S p i l n e r ' s  f r iendship .  Therein Sp i lne r  implied t h a t  Spencer was a 
drunkard and an incompetent, was tefu l  manager, and t h a t  he, Spi lner ,  
would be a f i t  replacement. 

Sp i lne r  concluded h i s  testimony on the  17th  and the  l a s t  of the  
prosecution witnesses,  a carpenter  named Wahlers, t o l d  h i s  s tory.15 

The defense then began t o  introduce i t s  witnesses.  The f i r s t  t o  
t e s t i f y  were f i v e  s a i l o r s  from the  Ceylon who served pr imar i ly  a s  
cha rac te r  witnesses f o r  Captain Spencer. Three of them, though, had 
r e c e n t l y  spent  s i x  weeks on Laysan when they had been stranded t h e r e  by 
t h e  wreck of the  barque ~ c ~ e a r , l 6  and presumably knew something of condi- 
t i o n s  on the  i s l and  preceding t h e  upr i s ing .  Captain Spencer then took 
t h e  s tand and gave what appears t o  be a f a i r l y  c red ib le  version of the  
inc iden t s .  

On the  18th the  defense b r i e f l y  in t e r roga ted  i t s  l a s t  witness, D r .  
Averdam, who repeated some hearsay evidence concerning a conversat ion 
with the  carpenter  and who s t rongly  rebut ted  Sp i lne r ' s  a s s e r t i o n s  about 
Spencer. Af te r  the  summing up by t h e  a t to rneys  on 21 September, a l l  
charges aga ins t  Spencer were dropped. 



What r e a l l y  happened on 11August  19001 

The f a c t s  of the  case a r e  hard t o  a s c e r t a i n  in  s p i t e  of,  o r  perhaps 
because of,  a l l  t he  evidence offered a t  t he  t r i a l .  The following account,  
derived pr imar i ly  from testimony by Shiro, Wahlers, and Spencer, i s  prob- 
ably  a s  c lose  t o  the  t r u t h  a s  one can g e t  t h i s  many years  a f t e r  the  event.  

On the  9 t h  of August, Spencer, h i s  wife, and 12  new labore r s  a r r i v e d  
a t  Laysan on the  Ceylon. During Spencer 's absence Sp i lne r  had been i n  
charge, with Tanaka a c t i n g  a s  a. With Spencer 's a r r i v a l  Sp i lne r  was 
demoted t o  luna and Tanaka t o  common laborer ,  a tremendous l o s s  of face 
f o r  the  l a t t e r .  

On the  morning of the  day the  inc ident  occurred, p a r t  of t h e  l abor  
force  went t o  d i g  guano and the  o the r s  went t o  the  wharf. Those on the  
wharf d id  not work, however, and f i r s t  Spencer 's son and then Spencer 
himself,  ta lked  t o  them, t e l l i n g  them t h a t  they must go home if they 
would not work. It should be noted here t h a t  apparent ly  only Tanaka 
spoke both English and Japanese. Thus, one can only specula te  a s  t o  the  
a c t u a l  degree of communication between the  two p a r t i e s  on t h e  day of the  
shooting. 

E i the r  then o r  s h o r t l y  t h e r e a f t e r  according t o  Shiro, Tanaka and 
a delegat ion went t o  Spencer t o  a sk  him about a l t e r n a t i n g  work ashore 
with work a f l o a t .  Testimony by Wahlers, Spencer, and Sp i lne r  ind ica te s  
t h a t  Tanaka warned them t h a t  the  Japanese were going t o  " ~ u l l  down t h e  
house and make us  a l l  sore."  It seems c l e a r  t h a t  Spencer had thrown a 
number of Japanese out  of Tanaka's house e a r l i e r  i n  the  day and t h a t  he 
had taken a b o t t l e  of g in  from Goto. 

When Spencer refused the  o r i g i n a l  reques t  and another  t o  increase 
wages, it seems evident  t h a t  the  Japanese on the  wharf brought i n  those 
from the  guano f i e l d s .  

We suspect  t h a t  much of the  following may have been fomented by f e a r  
of c o l l e c t i v e  and ind iv idua l  " loss  of face" by the  var ious  Japanese con- 
cerned. Using the  excuse t h a t  they  had not received t h e i r  day 's  r a t i o n  
and were "weak with hunger,"l7 t h e  Japanese moved a t  dusk en masse f o r  a 
confronta t ion  with Spencer. Few i f  any bore arms. 

Spencer, aware t h a t  t roub le  was afoot ,  took t h e  two revolvers  t h a t  
he had received from the  Captain of the  Ceylon and with the  t h r e e  o thers  
went t o  meet them. Shor t ly  a f t e r  they  mounted t h e  p l a t f o r q t h e y  were 
joined by the  unarmed carpenter .  

When the  Japanese a r r ived ,  demands were made f o r  more food and f o r  
higher  pay. Since Tanaka was doing the  t r a n s l a t i n g ,  it i s  not c l e a r  
whether the  l abore r s  a c t u a l l y  expressed the  demands o r  whether the  demands 
were Tanaka's idea .  I n  any case, four  o r  f i v e  of the  Japanese who stood 
on the  s t eps  of the  platform began t o  press  forward. 



Spencer t o l d  them t o  s t o p  o r  he would shoot.  The Japanese pressed 
on and Spencer then f i r e d  t h r e e  shots  one i n t o  t h e  a i r  and two i n t o  the  
crowd, and t o l d  the  o the r s  t o  shoot.16 Sp i lne r  f i r e d  two shots  and each 
of the  o thers  f i r e d  a t  l e a s t  one. A l l  testimony considered, it i s  not  
a c t u a l l y  known who k i l l e d  the  Japanese. We suspect  t h a t  Spi lner ,  who 
held  some animosity toward the  Japanese, may we l l  be t h e  r e a l  v i l l a i n .  
I n  h i s  testimony he s t a t e d  t h a t  he had f i r e d  one sho t  i n  the  a i r  and one 
i n t o  the  house. Spencer, however, l a t e r  t e s t i f i e d  t h a t  Sp i lne r  had t o l d  
him a f t e r  the  shooting t h a t ,  "My two shots  counted a l l  r ight - - they  go t  
t h e i r  men." 

Schlemmer's Attempts t o  Lease Laysan 

In 1904, w i t h  guano depos i t s  nea r ly  deple ted  and w i t h  l i t t l e  p r o f i t  
t o  be gained from continued operat ions,  t he  P a c i f i c  Guano and F e r t i l i z e r  
Company rel inquished i t s  r i g h t s  t o  guano opera t ions ,  and on 27 A p r i l  so ld  
"everything on Laysan ... excepting houses.. . to Max Schlemmer...for $1750" 
(Anon., 1939: 19) .  On 6 May Max Schlemmer rece ived an agen t ' s  commission 
from the  Pac i f i c  Guano and F e r t i l i z e r  Company. 19 

Schlemmer evident ly  bel ieved t h a t  t h i s  document and the  b i l l  of s a l e  
conferred on him f u l l  r i g h t s  t o  Laysan (see  below), bu t  s ince  he wanted 
t o  make a coconut p l a n t a t i o n  of the  i s land,  he wished f u r t h e r  t o  confirm 
h i s  l e g a l  t i t l e .  Thus, on 25 March he had appl ied  t o  the  Hawaiian Land 
Commissioner f o r  l e a s e  t o  Laysan, Lis ianski ,  and French F r i g a t e  Shoals 
f o r  a period of 99 years .20 

No ac t ion  was taken on Schlemmer's proposal  a t  t he  time, presumably 
because Schlemmer had l e f t  f o r  Laysan about t h e  end of Apr i l ,  poss ib ly  
aboard the  schooner Robert ~ e w e r s . ~ l  

On h i s  r e t u r n  t o  Honolulu Schlemmer pressed t h e  i s sue .  In h i s  pro- 
p o s a l  t o  the  governor Schlemmer had agreed, i n  a d d i t i o n  t o  the  l i m i t a t i o n  
on b i rd  k i l l i n g ,  t o :  

( 1 )  pay a r o y a l t y  of 50 cen t s  pe r  ton f o r  a l l  guano shipped, 

(2 )  maintain h i s  residence on Laysan and keep a ca re t ake r  there  
should it be necessary f o r  him t o  leave  the  i s l and ,  

(3) maintain a schooner of not l e s s  than f i f t y  tons  which could 
be used t o  br ing  shipwrecked persons t o  Honolulu from the  
Northwestern Hawaiian Is lands ,  and 

(4 )  p l a n t  not l e s s  than one thousand coconut t r e e s  a year  f o r  a 
period of t en  yea r s .  

I n  the  same l e t t e r  he proposed t h a t  he k i l l  t he  fol lowing numbers and kinds 
of b i rds  on Laysan and t h a t  he t u r n  over the  sk ins  t o  t h e  T e r r i t o r i a l  Govern- 
ment which would s e l l  them and r e t a i n  10  percent  of the  proceeds a s  a royal ty :  



Varie ty  Could be k i l l e d  a s  follows: 

Number 1. Black Widacks [Wideawakes = Sooty Terns] ....... 5,000 a season 

Number 2. Blue Widacks [= Gray-backed Terns] ............. 2,000 a season 

Number 3. Large Black Birds [= Brown Noddies] .............. 200 a season 

Number 4.  Small Black Birds [= Black Noddies]. ............ .200 a season 

Number 5. Tropica l  Birds [= Red-tai led Tropicbirds]  ........ 200 a season 

Number 6. Love Birds [= White ~ e r n s ]  ....................... None 

Number 7.  Four l a rge  kinds of Mutton b i r d s  [= Bonin 
P e t r e l s ,  Christmas Shearwaters,  and pre- 
sumably the  two co lo r  phases of the  Wedge- 
t a i l e d  Shearwater] ............................. , 0 0  a season 

Number 8. Two small  kinds of Mutton b i r d s  [= Sooty Storm 
P e t r e l s  and Bulwer's P e t r e l s ]  . . . . . . . . . . . . . . . . . . . .5 00 a season 

Number 9. White Albat rosses  [=  Laysan Albat rosses]  ....... 5,000 a season 

Number 10. Black Gunies [= Black-footed Albat rosses]  ...... 1,000 a season 

Number 11. F r i g a t e  Birds [=  Great F r i g a t e b i r d s ]  ... A l l  there  could be k i l l e d  

Number 12. Large Bubbies [= presumably Blue-faced Boobies]..100 a season 

Number U. Small Bubbies [= presumably Red-footed Boobies]..500 a season 

Number 14. Wingless Birds [= Laysan Ra i l s ] .  .............. .1,000 a season 

Number 15. Canary Birds [= Laysan ~ i n c h e s ]  ................ 1,000 a season 

Number 16. Red Birds [ = Laysan Honeyeaters]. ............... 100 a season 

Number 17. Mi l l e r  Birds o r  i n s e c t  k i l l e r  [= Laysan Mil le r -  ........................................ birds] . . .  100 a season 

Schlemmer a l s o  asked t h a t  no r e n t  be requi red  f o r  the  f i r s t  t e n  years  
s ince  the  coconuts would not y e t  have begun t o  produce, but  proposed t o  
pay an annual  r e n t  t h e r e a f t e r  of 50 d o l l a r s  a year .22 

This propos i t ion  was apparent ly  not  acceptedbut  Schlemmer went ahead 
with h i s  p lans  anyway.23 Schlemmer v i s i t e d  the  i s l and  regu la r ly  from 1904 
through 1908 and on seve ra l  occasions t h e r e a f t e r ;  some shipments of guano 
were made during t h i s  period.  

Despite  the  comments of Munro (1946: 67)  t h a t  guano was l a s t  taken 
from the  i s l and  about 1906, guano i s  known t o  have been removed from Laysan 



a s  l a t e  a s  1910. The schooner Concord a r r ived  a t  Laysan in  l a t e  J u l y  
l 9 l O  and spent  9 days removing 75 tons  of guano. The surviv ing  mule 
of the two l e f t  on the  i s l and  when Schlemmer discontinued working the  
guano f i e l d s  was taken aboard and re turned t o  Honolulu. During t h e  v i s i t  
of the  Concord, a Japanese vesse l ,  with a crew i n t e n t  on ga ther ing  
f ea the r s ,  a r r ived  a t  t he  i s l and  ( see  below) ( ~ o n o l u l u  Evening B u l l e t i n ,  
6 A U ~ U S ~  1910). 

Feather  Gathering on Laysan 1908 t o  l9lO - 
Schlemmer became involved with t h e  Japanese in  f e a t h e r  ga ther ing  

on Laysan i n  December 1910. The Japanese, however, were probably in -  
volved i n  f e a t h e r  harves t ing  in  t h e  Hawaiian Is lands  p r i o r  t o  t h i s .  I n  
A p r i l  1909 the  American vice-consul  i n  Japan reported an a r t i c l e  in  a 
Japanese newspaper which s t a t e d  t h a t  a number of Japanese vesse l s  (seven 
1i"ed) had v i s i t e d  Laysan between October 1908 and January 1 9 0 9 . ~ ~  It 
was noted t h a t  these vesse l s  had l e f t  Japan on the  pre tense  of deep-sea 
f i sh ing ,  but t h a t  t h e i r  r e a l  objec t  was gathering b i rd  sk ins  and f e a t h e r s  
on the  uninhabited i s l ands  of the  Hawaiian group.25 The v ice-consul ' s  
l e t t e r  of 3 A p r i l  1909 a l s o  repor ted  the  Ni iga ta  Maru was planning t o  
s a i l  again f o r  the  Northwestern Hawaiian 1 s l a n d s . r  

I n  1908 Schlemmer must have been in  poor f i n a n c i a l  condit ion:  t h e r e  
was l i t t l e  o r  no guano l e f t  t o  export  and he had l o s t  h i s  schooner the  
C .  Kennedy s h o r t l y  a f t e r  i t s  c o n s t r ~ c t i o n . ~ 7  On 22 December 1908 he - 
concluded a con t rac t  in  Tokyo with Genkichi Yamanouchi by which terms he 
was t o  rece ive  $150 i n  gold monthly i n  Honolulu f o r  g iv ing  the  Japanese 
t h e  r i g h t s ,  inherent  in  h i s  Agent 's Commission, t o  remove and s e l l  f r e e l y  
"phosphate, Guano, and products of whatever nature i n  and from the  
i s l a n d s  of Laysan a,nd ~ i s i a n s k i . " 2 8  I n  t h i s  cont rac t ,  which was t o  run 
f o r  15 years ,  Schlemmer promised t o  use h i s  po l i ce  a u t h o r i t y  t o  prevent  
o the r s  from in f r ing ing  on the  Japanese ' s  pr iv i leges .29  

About s i x  weeks l a t e r ,  on 8 February 1909, Sehlemmer f i n a l l y  received 
a l ease  t o  Laysan and L i s i ansk i  from t h e  Hawaiian government. Provis ions  
of the  l e a s e  s t i p u l a t e d  t h a t  the  government might reclaim the  i s l a n d s  a t  
any time f o r  any publ ic  purpose; t h a t  Schlemmer was t o  p lan t  500 coconuts 
pe r  yea r  and t h a t  Schlemmer might not  use explosives f o r  capturing f i s h  
nor allow des t ruc t ion  o r  capture of b i rds .  Further ,  he was t o  pay a 
roya l ty  of f i f t y  cents  a ton f o r  each ton of guano removed.30 The i s l a n d s  
were leased f o r  15 years  a t  an annual  r e n t a l  of $25.31 

On 17 A p r i l  1909 a pa r ty  of 15 Japanese, under the  d i r e c t i o n  of 
Masayeshi Home, landed on the  i s l and  and began harves t ing  f ea the r s .  By 
August an est imated 30 ba les  ( o r  about  1 ton)  of f ea the r s ,  and 70 ba les  
of wings had been co l l ec ted  (Jacobs, ms.). A t  ca.  1,830 wings t o  the  
bale,  70 ba les  would amount t o  %. 128,100 wings, Wings and fea the r s  were 
removed from the  i s l and  on o r  about 1 0  August when the  Japanese schooner 
Tempou Maru - v i s i t e d  the  i s l and .  A t  t h a t  time nine of the  o r i g i n a l  p a r t y  
were replaced by nine o the r  l abore r s  (Jacobs, ms.). 



During l a t e  1909 rumors reached Honolulu t h a t  poachers were again 
r a id ing  the  Northwestern Hawaiian Is lands .  Since most of these  i s l ands  
had been s e t  a s i d e  a s  the  Hawaiian I s l ands  Bird Reservation by the  
p r e s i d e n t i a l  executive order  of 3 February 1909 (Bryan 1942: 187), 
the  U.S. Revenue Cu t t e r  Thetis ,  captained by W.V.E. Jacobs, was s e n t  
t o  inves t iga te .  

The Thet i s  a r r i v e d  a t  Laysan on the  af ternoon of 16 January l 9 l O  
and an armed crew was sen t  ashore. F i f teen  Japanese were found on the  
i s land,  using t h e  13 bui ld ings  t h a t  had been erec ted  by the  P a c i f i c  Guano 
and F e r t i l i z e r  Company. 

One of the  bui ld ings  was f u l l  of the  b r e a s t  f e a t h e r s  
of b i rds  i n  bulk, another  was two-thirds f u l l  of loose 
b i r d f s  wings, and two o the r  bui ld ings  were p a r t l y  f i l l e d  
with ba les  of f ea the r s  and wings, and a number of s tuffed 
b i rds  of va r ious  species .  On t h e  sand adjacent  t o  the  
buildings were about two hundred mats held down by rocks, 
under which were l a i d  out masses of b i r d s '  wings i n  var ious  
s tages  of curing. S t re tched along the  beach and over the  
i s l and  were bodies of dead b i r d s  i n  l a r g e  numbers from 
which emanated obnoxious odors (Jacobs, ms. ) . 
The following day a b o a t ' s  crew was again s e n t  ashore, t h i s  time t o  

a r r e s t  t he  Japanese and t o  se i ze  a l l  plumage and br ing  it t o  the  sh ip .  
By the  18th these  opera t ions  were completed. S ix ty - f ive  ba les  of b i r d s '  
wings, 28 l a r g e  and 3 small  bags of fea thers ,  U ba les  of f ea the r s ,  and 
2 boxes of s t u f f e d  b i r d s  were seized.  This amounted t o  about a  ton of 
f e a t h e r s  and an est imated 119,000 b i r d s '  wings. 

Approximately 800 pounds of f e a t h e r s  and 63,500 wings were insuf-  
f i c i e n t l y  cured f o r  t r anspor t a t ion .  They were destroyed by removing the  
mats under which the  wings were drying and by knocking i n  the  s ides  of 
t h e  buildings i n  which the  f ea the r s  were s to red  so  t h a t  wind and weather 
would render the  plumage va lue less .  

Thus, from U A p r i l  1909 through 16 January l 9 l O  the  Japanese had 
gathered 2. 2 1/4 tons  of f e a t h e r s  and 310,600 b i r d s f  wings. The lowest 
p r i c e  f o r  these  mater ia ls ,  a s  s t a t e d  by overseers  of the  two labor ing  
p a r t i e s  (one p a r t y  opera t ing  on L i s i a n s k i )  was $.33 pe r  wing and $6.00 
a pound f o r  f e a t h e r s  (Jacobs, ms.). The value of the  ma te r i a l s  gathered 
on Laysan, therefore ,  would have been about $ ~ 1 , 3 0 0 . 3 ~  

A number of documents were of fered  by the  Japanese overseer  a s  ev i -  
dence t h a t  he had a r i g h t  t o  be on t h e  i s land:  t h e  Agent 's Comiss ion  t o  
Max Schlemmer from the  P a c i f i c  Guano and F e r t i l i z e r  Company, Schlemmer's 
Police Constable 's  Commission, the  agreement between Schlemmer and 
Genkichi Yamanouchi concerning the  condit ions of r e n t a l  of Laysan and 
Lis ianski ,  and a con t rac t  between Schlemmer and Yamanouchi in  which 
Schlemmer s t a t e d  t h a t  he recognized t h e  capture of b i r d s  by ~amanouchi.33 
These documents were se ized  by Jacobs f o r  use i n  prosecution of the  
Japanese. 



The Japanese were re turned t o  Honolulu where they were held pending 
t r i a l  and the  plumage was turned over t o  the  government. 

T r i a l  of the  Japanese and Max Schlemmer 

During February l e g a l  procedures were i n s t i g a t e d  aga ins t  Schlemmer 
and the  Jananese. On 2 1  March Schlemmer was ind ic t ed  on charges of - 
poaching on a f e d e r a l  b i r d  reservat ion  and on two counts of i l l e g a l l y  
importing con t rac t  l abore r s  (Pac i f i c  Commerical Adver t i ser ,  22 March 1910). 
S u i t s  were a l s o  f i l e d  aga ins t  one of t h e  Japanese. This case was apparent ly  
a t e s t  case, which, i f  successful ,  would have been the  b a s i s  f o r  ac t ion  
aga ins t  the  o the r  Japanese. The t e s t  case, however, was unsuccessful;  a s  
a r e s u l t  it was decided t h a t  the  Japanese were e n t i t l e d  t o  f r e e  passage 
back t o  Japan. The judge a l s o  dismissed the  charges aga ins t  ~ c h l e m m e r . 3 ~  

The government appealed the  judge's decision,  dropped the  charge of 
poaching, reworded t h e  o the r  charges s l i g h t l y  and i n  l a t e  June Schlemmer 
was again indic ted  on two counts of bringing a l i e n s  i n t o  the  country un- 
lawful ly  (Honolulu Evening Bul le t in ,  1 July  1910). 

Schlemmer pleaded not  g u i l t y ;  t he  case was continued u n t i l  October so  
t h a t  Schlemmer could v i s i t  Laysan before the  t r i a l .  I n  l a t e  October 
Schlemmer f i n a l l y  went t o  t r i a l  and was found not  gu i l ty .35  

Other v i s i t s  t o  Laysan in  1910 

I n  l a t e  J u l y  l9lO a Japanese two-masted schooner a r r i v e d  a t  Laysan, 
ev iden t ly  t o  p ick  up the  f e a t h e r s  gathered e a r l i e r ,  and t o  exchange work 
crews, a s  it had aboard a pa r ty  of 30 men. Since t h e  v e s s e l  had l e f t  
Tokyo in  e a r l y  January, the re  seems t o  be no quest ion but  t h a t  the  
Japanese were unaware of the  Thet i s '  v i s i t  and the  a r r e s t  of the  f e a t h e r  
ga the re r s  ( ~ o n o l u l u  Evening Bu l l e t in ,  6 August 1910). 

The Thet i s  v i s i t e d  t h e  i s l ands  of the  Hawaiian Bird Reservation many 
times during t h e  fol lowing s i x  years  t o  d iscover  whether f u r t h e r  depreda- 
t i o n s  had been made. On occasion it t ranspor ted  s c i e n t i f i c  p a r t i e s  t o  
and from the  i s l ands .  I n  1910, alone, it v i s i t e d  Laysan twice again.  

The f i r s t  v i s i t  occurred 19 May l 9 l O  when s e v e r a l  of the  crew were 
s e n t  ashore f o r  about two hours t o  observe condi t ions ;  the  o f f i c e r  i n  
charge reported t h a t  condi t ions  were p r a c t i c a l l y  unchanged from those 
seen the  preceding ~ a n u a r y . 3 6  

The Thet i s  landed a pa r ty  on the  i s l and  again on 2 September 1910 
which, l i k e  the  previous party,  spent  about two hours on the  i s l and .  No 
s igns  of human disturbance were discovered. 

S c i e n t i f i c  Work on Laysan, 1900-1914 

The Albatross Expedition 

During the  summer of 1902 a s c i e n t i f i c  pa r ty  headed by Charles Henry 
G i l b e r t ,  aboard t h e  U.S. F i sh  Commission Steamer Albat ross ,  engaged in  



42 

deep-sea explorat ions off the  Hawaiian I s l ands .  Walter K.  F isher  and 
John 0. Snyder spent 16 t o  23 May on Laysan a s  guests  of Schlemmer, then 
manager of the  guano operat ion.  They made a  genera l  b i o l o g i c a l  survey 
of t h e  i s l and  and col lec ted  a  v a r i e t y  of b io log ica l  specimens. A formal 
r epor t  by Fisher  (1903a) contains a  desc r ip t ion  of the  i s l and  and of 
i s l a n d  condit ions and i s  e s p e c i a l l y  va luable  f o r  d e t a i l e d  notes on a l l  
b i rd  species  present .  Careful populat ion est imates,  which a r e  of s p e c i a l  
value s ince  they were made under r e l a t i v e l y  "natura l"  condit ions,  were 
made of most b i rd  species  then p resen t .  They provide a  bas i s  f o r  
comparison with the  d r a s t i c  population changes t h a t  occurred during the  
next 20 years  a s  a  r e s u l t  of decimation by f e a t h e r  hunters  and h a b i t a t  
des t ruc t ion  by rabb i t s .  

W.A. Bryan's v i s i t  i n  1903 

I n  A p r i l  and May 1903 Laysan was v i s i t e d  by William Alanson Bryan 
of the  Bernice P. Bishop Museum, Honolulu. During t h i s  v i s i t ,  about which 
l i t t l e  i s  known, Bryan made one of t h e  l a r g e s t  b i r d  co l l ec t ions  ever  made 
on Laysan; he a l s o  col lec ted  p lan t s .  Bryan never published any repor t  of 
h i s  observat ions and l i t t l e  mention i s  made of t h i s  v i s i t  i n  the  l i t e r a t u r e .  

The Di rec to r ' s  Report f o r  the  Bishop Museum f o r  1904 l i s t s  Bryan's 
c o l l e c t i o n  a s  "669 specimens of b i rd  sk ins ,  eggs, e t c . ,  from Laysan." 
E.H. Bryan, Jr.  (pers .  co r res . )  informs us t h a t  accession records break 
t h i s  down a s  "189 skins,  102 s e t s  of eggs, 6 mounted b i rds ,  22 skeletons,  
and 8 bodies in  alcohol ."  The sk ins  t h a t  we have seen ind ica te  t h a t  Bryan 
was on Laysan from a t  l e a s t  3 through 30 Apr i l ;  E.H. Bryan, Jr.  wr i t e s  
t h a t  o t h e r  specimens a r e  labeled  May 1903. 

G e r r i t  P. Wilder 's  v i s i t  i n  1905 

G e r r i t  P. Wilder, aboard t h e  U.S.S. Iroquois ,  v i s i t e d  Laysan f o r  a  few 
hours on 19 September 1905.37 He made a  few genera l  observat ions on 
biology and i s l and  condit ions (Wilder, 1905), co l lec ted  a  few i n s e c t s ,  
and introduced some p lan t s  ( see  Appendix Tables 2  and 3 ) .  He considered 
t h e  vegeta t ion  t o  be in  good condit ion desp i t e  the  presence of one donkey 
and a  few cows. Rabbits were not mentioned. The guano depos i t s  were 
s a i d  t o  "be r ap id ly  being exhausted." Birds were "very p l e n t i f u l "  but  
only two species  were s p e c i f i c a l l y  mentioned. 

Col lec t ions  by r e s iden t s  of Laysan 

Paul E.H. Bompke was employed by Schlemmer on Laysan from lgdc t o  
1906 ( ~ a i l e y ,  1956: 15).  He c o l l e c t e d  b i rds ,  s eve ra l  of which were new 
d i s t r i b u t i o n a l  records,  f o r  the  Bernice P. Bishop Museum between 26 January 
and 6 June 1906. 

During the  years  t h a t  Schlemmer l i v e d  on Laysan a s  an agent f o r  t h e  
guano company, he col lec ted  a  small number of b i rds .  We have found records 
of 39 specimens of 9 species,  a l l  co l l ec ted  in  A p r i l  o r  May i n  the  y e a r s  
1904 t o  1908. A l l  but two of these specimens a r e  now housed i n  the  Museum 
of Comparative Zoology, Harvard. Schlemmer a l s o  made a  small  c o l l e c t i o n  of 
f i s h  ( ~ o r d a n  and Snyder, 1904). 



V i s i t  by the  S t a t e  Universi ty of Iowa Expedition 

I n  1909 Charles C.  Nutting, head of the  Department of Zoology of the  
S t a t e  Universi ty of Iowa, began organizing an expedit ion t o  Laysan t o  a s -  
c e r t a i n  the  condit ion of the  b i rd  rooker ies  and t o  c o l l e c t  a  s e r i e s  of 
b i r d s  f o r  a  museum e x h i b i t   i ill and Bryan, 1912: 8 ) .  The expedit ion was 
t o  have v i s i t e d  Laysan in  t h e  sp r ing  of 1910, but the  t r i p  was delayed f o r  
a  year  because of d i f f i c u l t i e s  in  obta in ing  t r anspor t a t ion  and because 
Nutt ing d id  not want t o  d i s t u r b  the  b i r d l i f e  so  soon a f t e r  the  Japanese 
depredat ions of 1909-1910.3~ 

A f t e r  much correspondence between Nutting and the  Bureau of Bio- 
l o g i c a l  Survey, the  f i e l d  par ty ,  s e l e c t e d  by Nutting, was f i n a l l y  
determined: Homer R .  D i l l ,  Professor ,  S t a t e  Universi ty of Iowa, in  
charge; Horace C.  Young, a s s i s t a n t ;  Clarence J. Albrecht,  photographer 
and a s s i s t a n t ;  Charles A. Corwin, a r t i s t ;  and William A.  Bryan, Oahu 
College, represent ing  the  Bureau of B io log ica l  Survey. A l l  members of 
the  f i e l d  pa r ty  were commissioned a s  Game Wardens o r  A s s i s t a n t  Game 
Wardens in  case Japanese poachers were found on the  i s l and  o r  v i s i t e d  it 
during the  p a r t y ' s  s tay.  

The f i e l d  pa r ty  a r r i v e d  a t  Laysan aboard the  Thet i s  on 24 A p r i l  1911. 
Bryan l e f t  t he  i s l and  on 30 A p r i l  when the  Thet i s  stopped on h e r  r e tu rn  
from Midway; the  remainder of the  p a r t y  stayed u n t i l  the next v i s i t  of 
the  Thet i s  on 5 June. 

Some f r i c t i o n  occurred between personnel of the  Biologica l  Survey 
Bureau and of the  S t a t e  Univers i ty  of Iowa following t h i s  t r i p .  Fewer 
b i r d  specimens were s e n t  t o  the  Department of Agr icul ture  than H.W. 
Henshaw, bead of the  Biologica l  Survey, f e l t  were due it. Nutting, on 
the  o the r  hand, f e l t  t h a t  a  l a r g e r  share of the  co l l ec t ion  should go t o  
the  Univessi ty s ince t h e i r  v i s i t  had been reduced from the  agreed upon 
t h r e e  months t o  f i v e  weeks. Henshaw pointed out  t h a t  "Under the  terms of 
t h i s  arrangement [about the  a l lo tment  of specimens] you were given a  permit 
t o  c o l l e c t  1,030 specimens, of which you were t o  r e t a i n  665 and we were t o  
have 365, o r  a  l i t t l e  more than one-third of the  t o t a l .  You a c t u a l l y  col -  
l ec t ed  398 specimens of which you a l l o t  us  45, o r  about one-ninth of the  
number secured."39 Henshaw requested another  51 specimens. 

Nut t ing  r ep l i ed  t o  Henshaw t e l l i n g  him t h a t  t h e i r  proposed museum 
e x h i b i t  would be ruined i f  the  col lege  were t o  give the  Bureau more 
specimens. Henshaw thereupon agreed t o  an adjustment by which t h e  Bio- 
l o g i c a l  Survey would rece ive  29 more skins.40 

A second po in t  of content ion a rose  between the  two p a r t i e s  when 
Henshaw added Bryan's sec t ion  t o  the  expedit ion repor t  ( D i l l  and Bryan, 
1912), without consult ing D i l l .  D i l l  s t rongly  objected t o  co-authoring 
t h e  r epor t  with Bryan, p a r t l y  because "Mr .  Bryan was not a member of our 
pa r ty  and d id  no s c i e n t i f i c  work during the  few days he was on the  i ~ l a n d . " ~ l  

Henshaw answered t h a t  he had added Bryan's sec t ion  a s  an a f t e r though t  
s ince  "it occurred t o  me t h a t  inasmuch a s  the  Bureau had sen t  a  r ep resen ta t ive  



with your pa r ty  it was abso lu te ly  necessary f o r  o f f i c i a l  reasons t h a t  t h e  
r epor t  furnished by Bryan should be included..  . . "42 

V i s i t  by the  Thet i s  i n  1912 

On 22 A p r i l  1912 the  Thet i s  r e v i s i t e d  Laysan t o  determine whether any 
poaching had occurred subsequent t o  the  v i s i t  by the  Iowa par ty .  The p a r t y  
t h a t  went ashore found no evidence t h a t  Laysan had been v i s i t e d  s ince  the  
preceding yea r  (Cochran, ms. a ) .  Conditions were the  same a s  on the  June 
l g l l  v i s i t  but  "owing t o  the  e a r l y  p a r t  of the  season the  number and v a r i e t y  
of b i rds  [was] l e s s ; "  the re  was no m a t e r i a l  increase  i n  the  number of r a b b i t s .  

V i s i t  by Biologica l  Survey Expedition of 1912-1913 

Towards the  end of 1912, the  Bureau of B io log ica l  Survey, ac t ing  on 
Bryan's recommendations  i ill and Bryan, 1912: 2 s e n t  a  par ty  t o  ex- 
terminate r abb i t s ,  determine the  condit ion of the  b i r d  colonies,  introduce 
coconuts, and conduct an experimental t r a n s f e r  of Laysan Rai ls  from Laysan 
t o  ~ i s i a n s k i . ~ 3  The p a r t y  consisted of Commodore G.R. Sal isbury  (USN), 
W i l l i a m  Seward Wallace (Stanford un ive r s i ty ) ,  George W i l l e t t  (Bureau of 
Biologica l  survey), and Alfred M. Bai ley.  

P r i o r  t o  leaving  Honolulu f o r  Laysan, the  pa r ty  destroyed the  b i r d  
plumage conf isca ted  i n  l 9 l O  by the  Thet i s .  Eleven wagon-loads of wings and 
fea the r s  were hauled t o  the  dumping ground and burned ( ~ a i l e y ,  1956: 22). 

The f i e l d  p a r t y  departed Ho o l u l u  on the  The t i s  on 15 December and 
a r r ived  off Laysan on the  2 l s t . 4 t  The following afternoon W i l l e t t ,  Bailey, 
Wallace, and D.T. Fullaway of Honolulu, who accompanied the  p a r t y  t o  Laysan 
t o  c o l l e c t  i n sec t s ,  landed on Laysan. Commodore Sal i sbury  continued on t o  
Midway and Pea r l  and Hermes Reef, r e tu rn ing  with the  Thet i s  on 29 December. 
Heavy seas prevented h i s  landing t h a t  day and it was not u n t i l  31 December 
t h a t  he f i n a l l y  came ashore. The same day Fullaway returned t o  the  Thet i s  
and s a i l e d  f o r  Honolulu ( ~ o c h r a n ,  ms. b ) .  

The four-man Biologica l  Survey par ty  remained on Laysan u n t i l  11 March 
1913 when the Thet i s  returned.  During i t s  s t a y  t h e  pa r ty  k i l l e d  5,024 rab- 
b i t s  but were not  successfu l  in  exterminat ing them ( ~ a l i s b u r y ,  ms.). 
Sa l i sbury  est imated t h a t  l e s s  than one-third of the  t o t a l  s t i l l  1-emained.~5 
W i l l e t t  subsequently made a f u l l  r e p o r t  t o  the  Bureau of Biologica l  Survey 
but  it was never published and i t s  present  loca t ion  i s  unknown ( ~ a i l e y ,  
1956: 7) .  Bai ley  borrowed W i l l e t t ' s  f i e l d  notes from Mrs. W i l l e t t  and i n -  
corporated many of W i l l e t t ' s  observat ions in  h i s  popular account t h a t  
appeared years  l a t e r  ( ~ a i l e y ,  1956). Severa l  subsequent r epor t s  by Bailey 
(1952a, 1956) d e a l t  p r i n c i p a l l y  with b i r d s ;  o the r  papers dea l ing  with Laysan 
t h a t  r e su l t ed  from t h i s  t r i p  a r e  summarized and l i s t e d  in  Appendix Table 3. 

Another v i s i t  by t h e  Thet i s  

I n  1914 t h e  Thet i s  again checked the  Northwestern Hawaiian I s l and  f o r  
t h e  presence of poachers and landed a p a r t y  on Laysan on 11 September. &6 



C a r l  Elschner, a passenger on t h i s  c ru i se ,  made a b r i e f  study of t h e  i s land,  
p a r t i c u l a r l y  i t s  geology, guano depos i t s  and vegeta t ion  ( ~ l s c h n e r ,  1915). 

Another r a i d  by f e a t h e r  poachers 

In 1915 the  Thet i s  a r r ived  a t  Laysan on 23 March but  no landing could 
be made because of rough seas. The s h i p  departed the  same day and continued 
he r  survey of the  Northwestern Hawaiian I s l ands .  On he r  r e t u r n  from 
i s l ands  t o  the  westward, the  Thet i s  stopped a t  Laysan and landed a survey 
pa r ty  the re  on 3 Apr i l .  The shore par ty ,  under t h e  d i r e c t i o n  of 1 s t  Lt .  
William H .  Munter, spent  about 5 hours surveying the  i s l and  (~ rown,  m s .  a ) .  

Munter reported t h a t  the  i s land had been v i s i t e d  by poachers. Judg- 
ing from the  incubation s t age  of eggs l e f t  i n  deser ted  nes ts ,  he est imated 
t h a t  the  poachers had been the re  two t o  two-and-a-half months e a r l i e r - -  
about January. 

I n  h i s  d e t a i l e d  r epor t  o f  b i rd  l i f e  on the  i s land,  Munter (1915: 138- 
140) s t a t e d  t h a t :  

Dead b i r d s  were seen in  p i l e s  of 10  and 15 and 
sometimes a s  many a s  40 or  50 i n  a p i l e . . .  .Only t h e  
b reas t  and b e l l y  f e a t h e r s  had been taken....The...Laysan 
Albat ross  was the  chief  su f fe re r ,  next the  Black-footed 
Albat ross  with the  F r i g a t e  Bird and Blue-faced Booby f o l -  
lowing i n  order  of number found k i l l e d .  Between one 
hundred and f i f t y  and two hundred thousand b i r d s  were 
found l y i n g  in  heaps i n  a l l  p a r t s  of the  i s l and .  A l l  
of them were found on t h e i r  backs with only the  b r e a s t  
f ea the r s  missing. I n  the  major i ty  of cases  the  f ea the r s  
had been pul led  out,  bu t  i n  some ins tances  knives had been 
used and the  b r e a s t  had been cu t  away from the  bodies.... 
As a consequence t h e r e  were very  few young Albatrosses and 
Boobies....The western h a l f  of the  i s l and  [has]  only a very 
few young Albatrosses but  the re  [ a r e  ] hundreds of eggs 
with young chicks i n  them t h a t  never hatched....Along the  
southern and southeastern p a r t  of the  i s l and  q u i t e  a number 
of the  young of the  Black-footed Albat ross  were found... 
[but]. . .here a s  elsewhere hundreds of grown b i r d s  had been 
slain. . .no por t ion  of the  i s l and  was spared .... 

Arr iv ing  a t  t he  bui ld ings  on t h e  western p a r t  of the  
i s l and  we found a g r e a t  p i l e  of fdead birds. . . in  one of 
the  sheds....Decaying t u r t l e  meat was discovered i n  one 
of the  pantries....Around the  bui ld ings  skinned b i r d s  were 
found, a l s o  t h e  wings of Terns and Albatrosses....About 
two thousand [fr igatebirds] . . .were k i l l e d  by the  poachers .... A hundred o r  more [Blue-faced Boobies] were found 
dead....About f i f t e e n  [ r a b b i t s ]  were found dead near  one 
of the  buildings.  



The Return of Max Schlemmer 47 

Despite  h i s  e a r l i e r  f i n a n c i a l  and l e g a l  d i f f i c u l t i e s  over Laysan, 
Max Schlemmer had by no means given up h i s  d e s i r e  t o  l i v e  there .  Early 
i n  1915 he applied f o r  a  pos i t ion  a s  permanent warden of t h e  Hawaiian 
I s l ands  Reservation, s t i p u l a t i n g  t h a t  he wished t o  r e s ide  on Laysan 
with h i s  two sons, a  daughter,  and two a s s i s t a n t s ,  and t h a t  he would 
v i s i t  o the r  i s l ands  when necessary on h i s  r ecen t ly  purchased yacht  the  
Helene. The Bureau of B io log ica l  Survey took h i s  request  s e r i o u s l y  enough 
t o  make inqu i r i e s  a s  t o  whether enou h guano remained so t h a t  a  warden 
could support h h s e l f  by mining it. 48 

Nothing came of t h i s  a p p l i c a t i o n  but  Schlemmer, nonetheless ,  s a i l e d  
on the  Helene from Honolulu bound f o r  Laysan on 25 June. With him were 
h i s  sons, Otto and Er ic ,  h i s  daughter,  Marie, and a young s a i l o r ,  Harold 
Brandt. 

Otto and Marie were pu t  ashore on Kauai on account of s ickness on the  
30th ;  the  remaining th ree  s a i l e d  t o  Laysan, a r r i v i n g  on 12  July.  They 
landed the  following day and spent  t h e  next few months c leaning up, patch- 
ing the  buildings,  making water conta iners ,  digging wells ,  and otherwise 
t r y i n g  t o  r e p a i r  t he  ravages of wind and weather. During t h e i r  s t a y  they 
k i l l e d  3 s e a l s  and 15 t u r t l e s  f o r  food and o i l ,  and p ickled  350 a l b a t r o s s  
eggs. 

Thei r  l i f e  on the  i s l and  continued uneventful ly u n t i l  28 September 
when a small  boat was s ighted  i n  t h e  l a t e  afternoon on the  southwest poin t  
of t h e  i s l and .  The boat contained Captain Charles A. Lunn, h i s  wife, and 
nine crew members ( including J u l i a  Lunn a s  stewardess) of the  schooner 
O.M. Kellogg. The schooner, bound f o r  San Francisco from Apia, had - - 
stranded on Maro Reef on the  n ight  o f  25 September. 

Schlemmer immediately of fered  Lunn the  use of the  Helene t o  reach 
Honolulu but  Lunn f e l t  he had not enough provisions t o  make the  voyage. 
The p a r t y  remained on Laysan u n t i l  4 October, when Lunn, who had decided 
t o  s a i l  t o  Midway, departed on t h e  Helene with a l l  hands, leaving  Schlemmer 
and the  two boys alone on the  i s l a n d  with no means of t r anspor t .  

Schlemmer and t h e  boys p a t i e n t l y  awaited the  r e t u r n  of t h e  Helene o r  
the  a r r i v a l  of o ther  t r a n s p o r t  but  weeks passed and provis ions  began t o  run 
low. Diary e n t r i e s  made towards t h e  end of t h e i r  s t a y  on the  i s l a n d  a t t e s t  
t o  t h e i r  d i f f i c u l t i e s  and anxie ty  over t h e i r  p l i g h t .  

Nov. 4 - This day we had g r e a t  hopes of seeing the  
U.S. Coast Guard Cut ter  Thet i s  a r r i v e  but a l l  i n  va in .  
We have a p r e t t y  hard time of it and we have t o  l i v e  
on water and f l o u r  only f o r  the  l a s t  two weeks. This  i s  
p r e t t y  tough on the  boys, but  as f o r  myself, I keep up 
good courage and hope f o r  the  b e s t .  We have done l o t s  
of work which any one who has been here  r ecen t ly  can see 
but  now we have t o  do only a  l i t t l e  each day a s  we soon 
f e e l  weak. 



Nov. 13 - This i s  t o  c e r t i f y  t h a t  we have had nothing 
t o  e a t  f o r  the  l a s t  3 weeks but f l o u r  and water and we 
the re fo re  took one Gooney [=Black-footed Albat ross]  egg 
today, the  f i r s t  of t h e  year ,  [which was made i n t o  a 
pancake]. [signed] Harold Brandt, Er ic  Schlemmer. 

Nov. 15 - I sen t  E r i c  Schlemmer and Harold Brandt 
along the  beach t o  look f o r  wreckage. To my s u r p r i s e  
they  came home with a t i n  of d r i e d  potatoes which had 
washed ashore. It had some s a l t  water i n  it, bu t  was 
mostly dry  in  the  cen te r .  I must say t h a t  it came l i k e  
a God send t o  us  a s  we have nothing e l s e  t o  e a t .  We have 
not had a pota to  f o r  the  p a s t  4 weeks....This day we a l s o  
a t e  our  l a s t  gra in  of sugar.  

Dec. 1 - This day we a l l  kept  a sharp lookout f o r  a 
sh ip ,  but  there  was not  one t o  be seen. It is becoming 
very  hard on the  boys' nerves a s  they a r e  not  used t o  t h i s  
kind of l i v i n g  we have had f o r  t h e  pas t  t h ree  months. It 
t akes  a l l  I can do t o  keep up t h e i r  courage. I t o l d  them 
however, not t o  be discouraged and t h a t  they should pray 
t o  God....So they s a i d  t h e i r  prayers .  

On the  following day, the  U.S.S. Nereus a r r ived  a t  Laysan t o  p ick  
them up, having been s e n t  a t  t he  reques t  of the  Department of Agr icul ture .  
By 6 December a l l  t h ree  had re turned t o  ~ o n o l u l u . 4 9  The Helene, however, 
had wrecked on Sand Island,  Midway A t o l l ,  during a northwest storm 
 adden en, 1941: 6) .  

Surveys i n  1916 and 1918 

When the  Thetis  r e v i s i t e d  Laysan i n  1916 the  crew again encountered 
d i f f i c u l t i e s  i n  landing a survey par ty .  The sh ip  anchored of fshore  on 
t h e  evening of 30 January but,  a s  the  seas were becoming increas ingly  
rough, departed the  next morning f o r  Lis ianski .  The sh ip  re turned t o  
Laysan on t h e  evening of 6 February but  was not ab le  t o  land a p a r t y  u n t i l  
t he  morning of 9 February ( ~ r o w n ,  ms.  b).50 

I n  an unpublished repor t ,  Munter (ms.) made observat ions on b i r d s  
and o the r  mat ters  of i n t e r e s t  on the  i s l and .  He noted t h a t  t h e  r a b b i t s  
were mul t ip ly ing  r ap id ly  and s t rong ly  recommended t h a t  they be k i l l e d  
before Laysan became "but a sand s p i t  l i k e  L i s i ansk i  I s land."  He s e t  
h i s  crew t o  work catching r a b b i t s  but  they could only catch 20 a s  the  
animals were d i f f i c u l t  t o  capture.  

Munter a l s o  reported f ind ing  a b a r r e l  of about 350 Black-footed 
Albat ross  eggs t h a t  had been l e f t  by Schlemmer the  previous year .  The 
crew decided t o  cook some of these  eggs and found them "fresh and a l s o  
very  p a l a t i b l e ,  if allowed t o  remain i n  bo i l ing  water f o r  twenty-five 
minutes. I n  f a c t ,  they had a much b e t t e r  f l a v o r  t h a t  the  s i m i l a r  product 
from t h e  hen.. . . " 



Figure 18. General view of inner  bas in  of Laysan completely denuded 
of vegeta t ion  except f o r  the  dark patch of Sesuvium and 
Portulaca i n  background, 11 A p r i l  1923. 

Figure 19. Camp on Laysan showing two surviv ing  Cocas t r e e s ,  l3 A p r i l  
1923 

Figure 20. Laysan Albatross and Wedge-tailed Shearwaters in patch 
of Sesuvium, 5 May 1923. 

Figure 21. Red-footed Booby colony in  s i n g l e  Casuarina t r e e  with two 
surviving Cocas i n  background, 5 May 1923. 

Figure 22. Tobacco patch and associa ted  b i rds ,  10  May 1923, 

Figure 23. Wedge-tailed Shearwaters near  nes t ing  burrow, 1 2  A p r i l  1923. 





During t h e i r  s t a y  t h e  survey p a r t y  a l s o  made measurements t o  
determine p r e c i s e l y  the  i s l a n d ' s  loca t ion ,  they c o l l e c t e d  "beach sand, 
s h e l l s ,  and s h e l l  f i s h "  f o r  W.A. Bryan, and they  gathered some of 
Schlemmer's personal  e f f e c t s  t o  r e t u r n  t o  him. 

At the  behest of the  Bureau of Biologica l  Survey, Laysan was 
v i s i t e d  on 8 and 9 September 1918 by naval  personnel from the  U.S.S. 
Hermes. A r epor t  by the  commanding o f f i c e r ,  J.T. Diggs (ms.) g ives  
information on t u r t l e s ,  r a b b i t s ,  s e a l s ,  and 18 species  of b i r d s .  Laysan 
was then neglected u n t i l  t he  Tanager Expedition of 1923. 

The Tanager Expedition, 1923 

The Tanager Expedition was a  cooperat ive venture  by the  U.S. Navy, 
U.S. Biologica l  Survey, and Bernice P. Bishop Museum, t o  survey thoroughly 
the  Northwestern Hawaiian, Johnston, and Wake Is lands .  Transpor ta t ion  and 
hydrographic work was conducted by t h e  Navy. The Biologica l  Survey was 
represented by an o r n i t h o l o g i s t  (Alexander Wetmore, t he  f i e l d  p a r t y  l eade r ) ,  
an exper t  i n  small mammal c o n t r o l  (E.C. Reno), and a s c i e n t i s t  and na ture  
photographer of Pasadena, Ca l i fo rn ia  (D.R. Dickey). Other s c i e n t i s t s  and 
f i e l d  workers were supplied by t h e  Bishop Museum (Gregory, 1924: 20). 
O f f i c e r s  on t h e  naval v e s s e l  t h a t  served a s  t r a n s p o r t  checked t h e  loca t ions  
of t h e  var ious  i s l ands  a s  given on cu r ren t  cha r t s .  

On t h e  f i r s t  of s e v e r a l  voyages along the  northwestern chain, t he  
minesweeper U.S.S. Tana e r  proceeded d i r e c t l y  t o  Laysan with t h e  f i r s t  f i e l d  
p a r t y  ( ~ p p e n d i x  Tab* Laysan was s ighted  on the  af ternoon of 7 A p r i l  
and t h e  p a r t y  landed t h e  fol lowing day. Col lec t ions  and observat ions were 
made of fshore  and on t h e  i s l and  through t h e  13th .  The fol lowing morning a t  
0730 Wetmore with most of the  p a r t y  l e f t  t o  explore o t h e r  o u t e r  i s l ands  of 
t h e  Reservation. Remaining i n  t h e  camp es t ab l i shed  on Laysan t o  continue 
the  r a b b i t  extermination program and t h e  n a t u r a l  h i s t o r y  survey were Reno, 
Dickey, Schlemer ,  S tanley  C. Bal l ,  J.W. Thompson, and t h e  Navy cook, 
George Higgs . 

On t h e  afternoon of the  29th t h e  Tanager returned.  Late i n  the  a f t e r -  
noon of the  30th Thompson, Dickey, Edward L. Caum, and David T. Fullaway 
depar ted  aboard it f o r  Honolulu, leaving  the  r e s t  of t h e  p a r t y  t o  continue 
the  i s l a n d  work. 

The Tanager re turned t o  Laysan from Honolulu on 13 May and a few new 
members of the  expedit ion landed f o r  p a r t  of the  next  day (Appendix Table 1 ) .  
A l l  departed the  i s l and  on the  l h t h ,  thus concluding a 38-day survey which 
y ie lded  f a r  more information on the  b i o t a  of Laysan than any previous o r  
subsequent v i s i t  (Appendix Tables 2 and 3 and Figures 18-31. 

V i s i t s  t o  Laysan from 1924 through the  e a r l y  1940's 

Laysan was v i s i t e d  f a i r l y  r e g u l a r l y  during t h i s  period bu t  few of 
t h e  v i s i t s  a r e  known i n  much d e t a i l .  



On 6 May 1924 Wilder, then a warden f o r  the  Hawaiian Bird Reservation, 
v i s i t e d  the  i s land from the  U.S.S. ~ e l i c a n . 5 1  Wetmore (1925: 103), pre-  
sumably r e fe r r ing  t o  t h i s  v i s i t ,  s t a t e d  t h a t  "a p a r t y  sen t  t o  Laysan a year  
a f t e r  our v i s i t  reported no s ign  of a  s i n g l e  [surviv ing  rabb i t ] . "  The only 
o t h e r  information we have been a b l e  t o  f i n d  on t h i s  v i s i t  c o n s i s t s  of a  few 
notes  copied from a l e t t e r  received by the  BiologiEal  Survey (wilder ,  ms. a ) .  
Therein, Wilder noted the  presence of f i v e  species  of birds.52 

The next th ree  v i s i t s  of which we found record occurred in  1928. 53 
On 1 March D r .  Vic tor  Pietschmann, a  Bishop Museum fel low from Vienna, 
Aus t r i a  ( ~ r y a n ,  1942: 198), v i s i t e d  the  i s l and  b r i e f l y  through the  courtesy 
of William G. Anderson, master of t h e  schooner Lanikai,  which of ten  cru ised  
t o  P e a r l  and Hermes during t h e  l a t e  1920's.  He co l l ec ted  var ious  marine 
specimens. 

On 6 May, Anderson again b r i e f l y  v i s i t e d  the  i s l and  and co l l ec ted  
marine organisms, most, i f  not  a l l ,  from offshore.  We cannot be c e r t a i n  
whether Anderson a c t u a l l y  landed. 

I n  between these  two v i s i t s ,  Laysan was b r i e f l y  v i s i t e d  on 24 A p r i l  
by t h e  U.S.S. Marblehead, commanded by H.K. Cage, apparent ly  t o  search f o r  
t h e  wreck of a  ship.  An a e r i a l  survey of the i s l and  was ade by a plane 
ca tapul ted  from the  sh ip ;  no t r a c e  of a  wreck was found.5 g 

I n  August 1930 Wilder again v i s i t e d  Laysan. He was t ranspor ted  t o  
t h e  i s l and  by t h e  Coast and Geodetic Survey sh ip  Pioneer and spent  16 
days there  

t o  a s c e r t a i n  how the  p lan t ing  of vegetat ion in  1923 had 
progressed and t o  introduce p l a n t s  t h a t  might grow on 
the  i s l and  and give s h e l t e r  t o  b i r d s .  Native g ras ses  
and vines were found t o  have been most successfu l .  I ron-  
wood t r e e s ,  kamani, Coccoloba, P r i t cha rd ia ,  Scaevola 
f ru tescens ,  and coconuts were planted.  Col lec t ions  of 
p l an t s ,  b i r d s '  eggs, i n sec t s ,  marine organisms, and a r t i -  
f a c t s  were made. ( ~ r e g o r y ,  1931: 16) .  

Although some of Wilder 's c o l l e c t i o n s  were subsequently described 
(Appendix Table 3 ) ,  few o the r  d e t a i l s  of t h i s  survey a r e  avai lable.55 
The survey par ty  from the  Pioneer made astronomical and magnetic ob- 
se rva t ions  (Honolulu - S t a r  Bu l l e t in ,  28 J u l y  1930). 

The Pioneer r e v i s i t e d  Laysan between 14 and 17 September t o  continue 
the  survey work begun on the  previous v i s i t . 5 6  

I n  the  summer o f  1934 the  U.S. Coast Guard v e s s e l  I t a s c a ,  under the  
command of J.S. Baylis,  v i s i t e d  most of the  Northwestern Hawaiian Is lands  
t o  survey the  i s l ands  and t o  see  if the re  were any inhab i t an t s  on them. 
Laysan was v i s i t e d  on 26 June; the  capta in  and seven o t h e r s  went ashore 
f o r  about three  hours i n  t h e  morning. The pa r ty  repor ted  f ind ing  "numerous 
b i r d s  and a few l a r g e  t u r t l e s . "  The old guano sheds were tumbling i n  and 



f i l l e d  with sand; q u i t e  a number of boatswain b i r d s  [=Red-tailed Tropic- 
b i rds ]  were nes t ing  i n  the  sheds ( ~ a y l i s ,  ms.). 

Laysan was v i s i t e d  in  December 1934 and January 1935 by Captain 
Northrup H. Cas t le  of the  schooner m i k a i .  Cas t le  was searching f o r  
t r a c e s  of a missing plane, the  S t a r  of A u s t r a l i a  (Honolulu Star Bul le t in ,  
30 January, 6 February, 29 March 1935). 

Laysan was v i s i t e d  twice i n  1936. The f i r s t  v i s i t  occurred i n  March 
when the  i s l and  was v i s i t e d  f o r  two days by t h e  U.S. Coast Guard P a t r o l  
Boht Reliance, commanded by Boatswain B.L. Basaham. The purpose of the  
v i s i t  was t o  inves t iga te  the  b i rd  l i f e  t o  determine i f  the  i s l and  had been 
v i s i t e d  s ince  the  l a s t  survey (Bassham, ms.). On board was Alf red  D.  
Trempe, a co-operator f o r  the  Bureau of B io log ica l  survey.57 

The s h i p  a r r i v e d  a t  Laysan on 7 March and a surf  boat put  seven men 
ashore f o r  t h r e e  o r  four hours. The following day Trempe and nine o the r s  
spent  th ree  hours on the  i s land.58  During t h i s  v i s i t  photographs were 
taken and a few b i r d s  were banded with blue c e l l u l o i d  r ings  and with brass  
r ings  t h a t  had been made i n  the  engine room of the  Reliance. Subsequently 
Trempe (ms.) made a b r i e f  r epor t  of h i s  observat ions and a c t i v i t i e s .  

I n  e a r l y  December 1936 William F. Coultas and Tashio Asaeda v i s i t e d  
Laysan from the  yacht  Zaca - a s  p a r t  o f  the  C .  Templeton Crocker Expedition. 
They were c o l l e c t i n g  specimens f o r  the  Whitney Memorial H a l l  i n  the  
American Museum of Natural  History (Bailey, 1956: 16).  L i t t l e  is known 
of t h i s  v i s i t  but  a few notes on b i r d s  a r e  i n  the  f i l e s  of the  Bureau of 
Spor t  F i s h e r i e s  and Wi ld l i f e  and the  B.P. Bishop Museum i n  Honolulu 
(Coultas, m s .  ) . 

Laysan was evident ly  v i s i t e d  very  l i t t l e  during the  1940ts,  probably 
because of World War 11. The i s l and  apparently played l i t t l e  p a r t  i n  t h i s  
s t rugg le .  

V i s i t s  t o  Laysan i n  the  1950's  

Laysan was v i s i t e d  of ten  in  the  1950's. Most of the  e a r l y  v i s i t s  
were made by personnel of the  P a c i f i c  Ocean F i s h e r i e s  Inves t iga t ions  
(POFI) o r  by indiv iduals  cooperating with them, such a s  the  Hawaii Divi- 
s ion  of F ish  and Game (HDFG) and the  Bureau o f  Sport  F i she r i e s  and Wild l i fe  
(BSFW) .59 

The f i r s t  POFI v e s s e l  t o  v i s i t  Laysan was t h e  Hugh g. Smith which a r -  
r ived  e a r l y  on the  morning of 23 June 1950. A pa r ty  from the  sh ip  went 
ashore during the  day t o  scout  fo r  f i s h  b a i t  and t o  do some f i s h  co l l ec t ing .  
With the  pa r ty  was Vernon E. Brock (HDFG), who went ashore "to t a g  t u r t l e s  
and observe r e e f  f i s h e s  and sea b i r d s "   rock, 1951a: 371). Eighteen 
species  of b i r d s  were recorded during the  v i s i t  and very  b r i e f  notes were 
made on the  breeding s tage  of nes t ing  species  (POFI). Brock (1951a) l a t e r  
reported h i s  observat ions on the  Laysan Teal. 



Another v i s i t  was made by the  Hugh M. Smith on 12  May 1951. The -- - 
i s land was again scouted f o r  f i s h  b a i t ,  a  count was made of Hawaiian monk 
s e a l s  ( see  Svih la ,  1959: 227), and very  b r i e f  notes were made on 15 spec ies  
of b i rds  (POFI). 

The George Vanderbi l t  Pac i f i c  Equa to r i a l  Expedition s a i l e d  t o  Laysan 
on the  1'72-foot a u x i l i a r y  schooner Pioneer,  owned by Vanderbi l t  and cap- 
ta ined  by T. I v a r  Vatland, i n  June and Ju ly  1951. The f i e l d  pa r ty  i n -  
cluded two scient is ts--Vernon Brock and Robert R .  Harry, Stanford 
University--Vanderbilt ,  h i s  wife and daughter,  and members of t h e  Pioneer ' s  
crew. Nine days were spent  a t  Laysan. Most of t h e  e f f o r t  was devoted t o  
c o l l e c t i n g  f i s h e s .  Over 6,000 specimens were co l l ec ted  from 21 d i f f e r e n t  
s t a t i o n s  ( ~ a r r y ,  1953; Herald, 1952). Only a s i n g l e  day was spent  on the  
b i rd  census t h a t  was l a t e r  repor ted  by Brock (1951a). 

Laysan was again v i s i t e d  by POFI personnel on 3 November 1954. About 
s i x  hours were spent  on the  i s l and  by a pa r ty  from the  Charles H. G i l b e r t .  - 
Only a few b r i e f  notes were made on t h e  fauna (POFI). 

Laysan was v i s i t e d  again by the  Hugh M. on 10  February 1955. 60 

Donald L. McKernan went ashore and made a s p e c i a l  e f f o r t  t o  evalua te  the  
s t a t u s  of the  Laysan Teal  populat ion (Warner, 1963: 13) .  Brief  notes  were 
made on 13 species  of b i rds .  Laysan was scouted f o r  f i s h  b a i t ,  and two 
U.S. F i sh  and Wild l i fe  Refuge s igns  were e rec ted  (FOFI). 

Two v i s i t s  were made t o  Laysan i n  1957. David H.  Woodside and 
Richard E. Warner v i s i t e d  the  i s l and  25 June t o  3 J u l y  and made b i o l o g i c a l  
observat ions on the  Laysan Teal, many of which were l a t e r  repor ted  by 
Warner (1963). During t h i s  v i s i t  t h r e e  males and f i v e  females were cap- 
tu red  and subsequently del ivered t o  t h e  Honolulu Zoo (woodside, ms. a ) .  

Shor t ly  t h e r e a f t e r  (8 t o  1 2  J u l y ) ,  Laysan was v i s i t e d  by two amateur 
n a t u r a l i s t s ,  A 1  Labrecque and A 1  Stoops. They had been t ranspor ted  t o  
Laysan by a Honolulu f i sh ing  sampan, the  75-foot - Maru. They published 
two b r i e f  accounts about t h e i r  experiences ( ~ a b r e c q u e ,  1957; Stoops, 1958). 

During 1957 and 1958 a s e r i e s  of a e r i a l  inspect ions  was made of 
Laysan and o the r  Northwestern Hawaiian I s l ands  by Dale W .  Rice and Kar l  W. 
Kenyon of the  Bureau of Sport  F i s h e r i e s  and Wi ld l i f e .  Laysan was surveyed 
on 7 January, 15 Apr i l ,  and 28 December 1957, and 28 June 1958. The 
primary purpose of these  f l i g h t s  was t o  es t imate  a l b a t r o s s  and Hawaiian 
monk s e a l  populat ions.  The r e s u l t s  of these  inves t iga t ions  a r e  summarized 
i n  Kenyon and Rice (1959), Rice (1960b), and Rice and Kenyon (1962). 

Between 27 May and 4 June 1958 Rice and Warner ( a  temporary BSFW 
employee) and o the r s  s tudied the  seab i rd  populat ions on Laysan, banded over 
3,000 b i rds ,  and made o ther  b i o l o g i c a l  observat ions.  This survey was f o l -  
lowed by a s e r i e s  of inspect ion t r i p s  t o  the  refuge, usua l ly  by members of 
the  Hawaii Division of F ish  and Game under con t rac t  t o  the  Bureau of Sport  
F i she r i e s  and Wild l i fe ,  and o f t en  accompanied by a Bureau rep resen ta t ive  
(Appendix Table 1 ) .  Transportat ion was afforded by the  U.S. Coast Guard 



and v i s i t s  were necessa r i ly  b r i e f  because of o ther  Coast Guard commit- 
ments. Many v i s i t s  were of bu t  a  few hours '  dura t ion  while the  support 
v e s s e l  waited offshore.  On s e v e r a l  occasions, however, it was poss ib le  
t o  land from a vesse l  going west t o  r e l i e v e  the  s h i p  a t  Ocean S t a t i o n  
Vic to r  and t o  board t h e  r e l i eved  v e s s e l  on i t s  r e t u r n  t r i p  a  week o r  so  
l a t e r .  

Two survey p a r t i e s  v i s i t e d  Laysan i n  1959. The f i r s t  survey party--  
Raymond J. Kramer, a  b i o l o g i s t ;  Hubert Caspars, a  hydrobio logis t  from 
Hamburg Universi ty;  George D. But ler ,  Jr., an entomologist from the  Uni- 
v e r s i t y  of Arizona; and William R. Smythe, a  zoologis t  employed by the  
Hawaii Sugar Planters  Associa t ion--v is i ted  the  i s l and  28 A p r i l  t o  1 May. 
I n s e c t s  were co l l ec ted  by Bu t l e r  and notes and observat ions on the  fauna 
were made by Kramer (ms.). Evidently g r e a t e s t  emphasis was placed on ob- 
servat ion  of species  ( a lba t ross ,  t e a l ,  s e a l s )  t h a t  were of p a r t i c u l a r  
i n t e r e s t  t o  the  Division of F ish  and Game. 

The second survey party--Miklos D.F. Udvardy, Charles W .  Daniel, 
But ler ,  Warner, and C.H. Danforth--visi ted the  i s l and  20 t o  27 Ju ly .  The 
p a r t y  surveyed the  vegetat ion,  made entomological and bo tan ica l  co l lec t ions ,  
and s tudied  b i rds  and t h e  Hawaiian monk s e a l  (Udvardy, 1961b: 43) .  Obser- 
va t ions  made on t h i s  v i s i t  were repor ted  in  a  number of d i f f e r e n t  papers 
(Butler ,  1961a, 196Lb; Lamoureux, 1963; Warner, 1963, Bu t l e r  and Udvardy, 
1966), but we have been unable t o  d iscover  any genera l  account of t h i s  survey. 

Visits t o  Laysan During the  1960's 

A v i s i t  t o  Laysan was made by t h e  Charles g. Gi lbe r t  on 23 August 1960. 
During a b r i e f  survey of the  i s l and  a count was made of Hawaiian monk s e a l s  
bu t  no notes were taken on b i r d l i f e  (POFI). 

Three v i s i t s  t o  Laysan occurred in  1961. Woodside and Kramer (HDFG) 
spent  about one day on the  i s l and  7 t o  8 March a s  p a r t  of a  genera l  survey 
of t h e  Northwestern Hawaiian I s l ands .  Some genera l  observat ions were made 
on b i r d l i f e  but most e f f o r t  was spent  on surveying s e a l s  and t e a l  (Woodside 
and Kramer, ms., Kramer and Woodside, ms. ). The only observat ions pub- 
l i s h e d  were notes on the  t e a l  t h a t  were incorporated in  Warner's (1963) 
paper. Four days a f t e r  Woodside and Kramer l e f t  t h e  i s land,  the  U.S.S. 
Duval County a r r ived  offshore. This,  t h e  f i r s t  o f  seve ra l  v i s i t s  t o  Laysan 
by m i l i t a r y  personnel,  was p a r t  of Phase I of the  HIRAN operat ion during 
which f i r s t  order  astronomic s t a t i o n s  and HIRAN and azimuth marks were t o  
be es tabl i shed on the  Northwestern Hawaiian I s l ands .  An Army survey team 
and i t s  equipment were s e n t  ashore on the  12th and remained t h e r e  u n t i l  the  
20th when the  Duval County re turned t o  p ick  them up (Roach, ms .  ) . - 

The Harold J .  Coolidge Expedition v i s i t e d  Laysan i n  September 1961. 
This expedit ion was conceived by members of the  July 1959 expedit ion who 
decided t h a t  information from another  season would g r e a t l y  expand scien-  
t i f i c  knowledge. Harold J. Coolidge, General Secre tary  of the  10th 
Pac i f i c  Science Congress, arranged f o r  t r anspor t a t ion  by a i rp lane  t o  French 
Fr iga te  Shoals, and thence t o  Laysan by the  U.S. Coast Guard v e s s e l  Ironwood. 



Warner, then associa ted  with the  Universi ty of Cal i forn ia ,  was designated 
l eade r  of the pa r ty  s ince  he had p a r t i c i p a t e d  i n  four  e a r l i e r  v i s i t s  
(Udvardy, 1961: 43) .  The pa r ty  cons is ted  of s c i e n t i s t s  from a wide range 
of d i s c i p l i n e s  and was one of the  l a r g e s t  f i e l d  p a r t i e s  ever  t o  v i s i t  t he  
i s l a n d  (Appendix Tables 1 and 2 ) .  

The par ty  landed and s e t  up camp on 4 September and remained on the  
i s l and  u n t i l  the  morning of 10  September when it re turned t o  t h e  Ironwood 
which had remained of fshore .  Data were co l l ec ted  on sub jec t s  ranging from 
geophysical observat ions t o  r e c t a l  temperatures of s e a l s  (see Appendix 
Tables 2 and 3 ) .  Or ig ina l ly  the  pa r ty  had intended t o  produce a monograph 
on the  ecology of Laysan but  it was never wr i t t en .  Some, but  not  a l l ,  of 
t h e  observat ions were repor ted  i n  a  number of s h o r t  papers  by var ious  
indiv iduals  (Udvardy, 1961b, 1963; Lamoureux, 1963; Warner, 1963; Tsuda, 
1965 ) . 

Another survey of the  Hawaiian I s l ands  National  Wi ld l i f e  Refuge was 
conducted by personnel from the  Hawaii Division of F i sh  and Game and the  
U.S. Bureau of Sport F i s h e r i e s  and Wild l i fe  during t h e  summer of 1962. 
The f i e l d  party,  cons i s t ing  of Woodside, Kramer, David B. Marshall, and 
John W. Beardsley, an entomologist from the  Hawaii Sugar P l a n t e r s '  Asso- 
c i a t i o n ,  v i s i t e d  Laysan 14 t o  19 June.  The s c i e n t i s t s  were accompanied by 
f i v e  a i r  force  and army personnel with the  HIRAN I1 p r o j e c t  who came t o  
r e -es t ab l i sh  t h e i r  camp ( ~ i g .  24) .  The camp cons is ted  of four  l a rge  t e n t s  
and about 30 f u e l  and water b a r r e l s  which were placed near  a  f ive- foot  
concrete block which had been i n s t a l l e d  f o r  engineering purposes j u s t  north-  
e a s t  of the  ironwood t r e e  on t h e  west s ide  of the  i s l and .  The pa r ty  intended 
t o  spend about two weeks on the  i s l a n d  ( ~ r a m e r  and Beardsley, ms.; Marshall ,  
ms.). 

One of the  purposes of the  v i s i t  by the  w i l d l i f e  personnel was t o  
determine the  e f f e c t  on b i o t a  of the  previous occupation of t h e  i s l and  by 
HIRAN personnel.  They found pota toes  and onions growing near  one of the  
l a r g e r  garbage dumps and subsequently destroyed a l l  t h a t  could be found on 
t h e  theory t h a t  these "introduced" p l a n t s  might crowd out  "nat ive" p l a n t s .  
However, they planted seeds of Chenopodium, Solanum, and Sicyos microcarpa 
t h a t  had been procured on Nihoa. They surveyed sea l ,  a lba t ross ,  and Laysan 
Teal  populations ( ~ r a m e r  and Beardsley, ms.). Kramer made a few b r i e f  
observat ions on the  b i r d l i f e .  The only published observat ions concerned a 
few co l l ec t ions ,  pr imar i ly  of i n s e c t s  ( see  Appendix Table 3 ) .  Marshall  
(1964) wrote a  popular account of t h e  t r i p .  

Five HIRAN personnel re turned t o  Laysan i n  l a t e  January 1963 f o r  about 
t h r e e  weeks t o  conduct f u r t h e r  s t u d i e s  (A.B. Amerson, Jr., pers .  comm., 
25 February 1970). 

On 15 May 1966 the  Gi lbe r t  conducted another  f i s h  b a i t  survey. No 
notes  were kept  on the  s t a t u s  of w i l d l i f e .  

Since 1963 P a c i f i c  Ocean Biologica l  Survey Program personnel (POBSP) 
have made t h i r t e e n  v i s i t s  t o  Laysan, a  number of them i n  conjunction with 



Figure  24. HIXAN camp on Laysan. Photograph by D.B. Marshall, 18 June 1962. O f f i c i a l  U.S. F ish  
and Wild l i fe  Service photograph. 



r egu la r  inspect ion  t r i p s  made by the  Bureau of Sport  F i she r i e s  and Wi ld l i f e  
( B S F W ) . ~ ~  I n  addi t ion ,  the re  have been s i x  surveys made s o l e l y  by Bureau 
personnel.  A summary of the  personnel  involved and r e s u l t s  of the  surveys 
a r e  presented i n  Appendix Tables 1, 2 and 3. The temporal d i s t r i b u t i o n  of 
these  v i s i t s  and t h e i r  durat ion a r e  presented  i n  Table 1. 

I n  February 1967, Laysan and the  o the r  i s l ands  comprising t h e  Hawaiian 
I s l ands  National  Wild l i fe  Refuge were designated "natura l  a reas"  by the  
Bureau of Spor t  F i she r i e s  and Wild l i fe .  Refuge pol icy  i s  t o  maintain the  
i s l a n d s '  ecology a s  f r e e  from outside,  o r  not]-natural, dis turbance a s  pos- 
s i b l e .  Landings may be made only by permit from the  Bureau and v i s i t s  may 
be made only by persons involved i n  s c i e n t i f i c  s tud ies .  



Table 1. Recent surveys of Laysan Island by the POBSP and BSFW.* 
\ "  - < 

0 3  

Month 1963 1964 1965 1966 1967 1968 1969 Total 

February POBSP(1.9) (1.9) 

March BsFW(.~) p o B ~ ~ ( 4 . 2 )  BsFW(4.7) BsFW(1.0) BsF'W(2.0) BsFW(3.3) (16.1) 
POBSP POBSP POBSP 

June POBSP(~. 1) POBSp(5 .O) BSFW(1.4) ( U . 5 )  

August POBSP(7.2) (7.2) 

September 

B ~ F w ( 1 . 5 )  
POBSP 

October POBsp(2.5) (2.5) 

December BsFw(7. O ) w  BSFW(.2) (7.2) 

Total  days of ob- 
servation by POBSP (1.9) (6.3) (15.0) (9.6) (11.5) (2.0) (0.0) (46.3) 

Total days of ob- (ca. 
servation (8.9) (6.3) (15.0) (14.3) (14.9) (2. 3.0) (5.0) 6 D )  

*POBSP i s  l i s t e d  under BSFW when POBSP personnel accompanied BSFW personnel on one of t he i r  regular 
inspection t r i p s .  Figures i n  parentheses are  the approximate number of days spent on the island. 
Table i s  complete through 1969 but does not include v i s i t s  during which no landing was made. 

**Exact de t a i l s  of the i t inerary  of t h i s  v i s i t  are  not presently available.  

Hjrphis survey was under the leadership of the HDFG but t h i s  agency was performing i t s  work under 
contract t o  the BSFW. 



HISTORY SECTION 
FOOTNOTES 

1. The source Stackpole c i t e s  (which we have not seen) i s  t h e  " ~ o u r n a l "  
of Captain Stephen Reynolds, d a t e  c i t e d  24 September 1824, t h a t  i s  i n  the  
Peabody Museum, Salem, Massachusetts. The d a t e  in  the  c i t a t i o n  c e r t a i n l y  
implies t h a t  the  i s l and  t h e  discovered was s ighted  e a r l i e r  than 1828. 

2. Log of the  U.S. Schooner Fenimore Cooper, Rec. Group 37, U.S. Nat. 
Archives, Washington. 

3. See Hawaiian Star Bul le t in ,  1 A p r i l  1893. This l e a s e  was not  t o  the  
North Pac i f i c  Phosphate and F e r t i l i z e r  Company a s  Bryan (1942: 186) s t a t e s .  
That f i r m  d id  not  y e t  e x i s t .  

4. Hawaiian S t a r  - Bul le t in ,  25 June 1890. 

5.  Act published i n  the  Hawaiian Star, 1 A p r i l  1893. 

6. Copy of agreement between J.A. King and the  North P a c i f i c  Phosphate and 
F e r t i l i z e r  Company, 17 A p r i l  1893, Rec . Group 126, U.S. Nat. Archives, 
Washington. 

7.  Copy of Surrender of Lease t o  the  Commissioner of Public  Lands of the  
T e r r i t o r y  of Hawaii, Rec. Group 126, 3 1  October 1908, U.S. Nat. Archives, 
Washington. 

8. Schlemmer had been foreman of the  Japanese l abore r s  a s  e a r l y  a s  1894 
( F a r r e l l ,  1928: 414). 

9. Bryan (1942: 186) s t a t e d  t h a t  a c t i v e  guano digging began in  1892 but 
t h i s  s tatement  i s  ev ident ly  i n  e r r o r .  

10. F a r r e l l ,  1928: 400, 402, 459, s t a t e s  t h a t  the  man's name was "Kosten, 
o r  something resembling t h a t , "  and t h a t  he died i n  l a t e  1893 o r  e a r l y  1894. 

11. Periods of inclement weather o f t e n  made it hazardous f o r  t h e  ships 
of fshore  await ing t h e i r  cargos. The American barque Albe r t  was nearly 
beached by a s t i f f  no r theas t  wind i n  1902. In 1905 the  schooner C.  Kennedy 
was driven ashore and t o t a l l y  demolished. During t h a t  summer, th; C.2. 
Woodbury, which was taking  a load of guano t o  Honolulu, met with heavy seas 
and had t o  r e t u r n  t o  Laysan f o r  r e p a i r s  (Anon., 1905). 

2 This  account i s  derived from a r t i c l e s  in  The Honolulu P a c i f i c  Commercial 
Adver t i se r  of 8, 12-15, 18-19, 21-22 September 1900. 

13. Subsequent testimony revea l s  t h a t  Goto, one of t h e  two Japanese k i l l e d ,  
was not shot  dead but died of h i s  wounds aboard the  Ceylon two days l a t e r .  
The Ceylon was the  primary c a r r i e r  of suppl ies  t o  Layean and guano t o  
Honolulu from l 9 O O  u n t i l  3 Ju ly  1902 when it broke up a s  a r e s u l t  of bad 
weather and sank with a cargo of guano. The crew took t o  boats  and made it 
back t o  Laysan 4 days l a t e r  (~hrum,  1902: 154).  



14. Spencer 's  first account of the  shooting, given t o  Honolulu r epor t e r s ,  
i s  somewhat a t  odds with h i s  l a t e r  testimony. We bel ieve  t h a t  Spencer 
somewhat exaggerated h i s  f i r s t  account a s  he thought of himself a s  a hero 
who had stemmed a bloody upr is ing  by t h e  "yellow p e r i l . "  

15. Although not mentioned i n  the  f i r s t  account of the  homicides, Wahlers 
had been on the  platform with the  four  o the r s  when the  shooting occurred. 

16. The McNear was l o s t  on Dowsetts' Reef 14 May l 9 O O  while en route  t o  
Laysan. The 33 persons aboard s e t  ou t  i n  the  s h i p ' s  boats  on the  15th  f o r  
Laysan, about 60 miles  away, and a r r i v e d  t h e r e  36 hours l a t e r  ( ~ y d g a t e ,  
1914: 138). 

17. The var ious  test imonies make it c l e a r  t h a t  none of the  Japanese was 
s u f f e r i n g  from want of food. 

18. Testimony c o n f l i c t s  a s  t o  who f i r e d  the  f i r s t  shot .  The Japanese 
agreed t h a t  Spencer 's son f i r e d  the  f i r s t  shot  but  Spencer himself claims 
t o  have done so. 

19. Copy of Agent 's Commission from P a c i f i c  Guano and F e r t i l i z e r  Company, 
6 May 1904, Rec. Group 126, U.S. Nat. Archives, Washington. 

20. Schlemmer t o  G.R. Car ter ,  Governor of Hawaii, 14 A p r i l  1904, S t a t e  of 
Hawaii, S t a t e  Archives, Honolulu. 

21. Bryan (1942: 186) s t a t e d  t h a t  "On May 1, 1904, t h e  schooner Robert 
Lewers made a l a s t  t r i p  t o  Laysan f o r  the  f i n a l  cargo of guano f o r  Hackfeld 
and Company ....'I We suspect  t h a t  "Hackfeld and Companyv was i n  f a c t  t h e  
P a c i f i c  Guano and F e r t i l i z e r  Company which had been o r i g i n a l l y  financed by 
Hackfeld and Company and which had s e v e r a l  of the  Hackfeld family on i t s  
board of t r u s t e e s  (Anon., 1939: l o ) .  

22. Schlemmer t o  Carter,  17 December 1904, S t a t e  of Hawaii, S t a t e  Archives, 
Honolulu. 

23. Car t e r  t o  W i l l i a m  Dutcher, Pres ident  of the  National  Audubon Society,  
29 March 1905 ( ~ u t c h e r ,  1905: 306). 

24. American vice-consul  in  Japan t o  the  A s s i s t a n t  Secre tary  of S t a t e  of 
the  United S t a t e s ,  3 Apr i l  1909, Rec. Group 126, U.S. Nat. Archives, 
Washington. 

25. An a r t i c l e ,  o r i g i n a l l y  published i n  the  Japan Times ( c f .  The P a c i f i c  
Commercial Adver t i ser ,  20 A p r i l  1909) was apparently a cover s t o r y  f o r  
these  opera t ions .  It s t a t e d  t h a t  t h e  Suminoye Maru, which had s a i l e d  from 
Japan f o r  "shark f i s h i n g  in  the  Hawaiian w a t k r s T X l a t e  November 1908, had . . 
been d isabled  by a storm and had d r i f t e d  t o  Laysan where i t  a r r i v e d  on 
4 January 1909. About a month l a t e r  the  eighteen shipwrecked " s a i l o r s "  
were rescued by t h e  Ni ipa ta  W u ,  which had d r i f t e d  t o  the  i s l and  under the  
same condi t ions .  It i s  unl ike ly  t h a t  e i t h e r  of these  sh ips  was a t  Laysan 
f o r  any reason o the r  than f e a t h e r  poaching, s ince  both vesse l s  a r e  on t h e  



l i s t  o f  seven reported by the  American vice-consul.  

26. It seems l i k e l y  t h a t  t h i s  sh ip  was t h e  one t h a t  de l ivered  the  poachers 
t o  Laysan i n  l a t e  A p r i l  1909. 

3. The C. Kennedy, captained by Schlemmer, went aground on Laysan on 
3 March 1905. The v e s s e l  was t o t a l l y  destroyed but  no one was k i l l e d .  The 
crew was rescued on 23 March by t h e  U.S. Gunboat P e t r e l  which was en route  
from Midway t o  Honolulu ( ~ y d g a t e ,  1914: 138; Thrum, 1905: 189). 

28. Copy o f  agreement between Schlemmer and Genkichi Yamanouchi, dated 
22 December 1908, Rec. Group 126, U.S. Nat. Archives, Washington. Subsequent 
events make it c l e a r  t h a t  t h e  Japanese had no in t en t ion  of mining guano but  
intended ins t ead  t o  harves t  plumage f o r  the  m i l l i n e r y  t r ade .  Only p a r t  of 
the  Japanese opera t ions  on the  Northwestern Hawaiian I s l ands  i s  known i n  
d e t a i l ;  it seems l i k e l y  t h a t  f ea the r  harves t ing  occurred on the  var ious  
i s l ands  on s e v e r a l  occasions of which we know nothing. 

29. Schlemmer had received a Pol ice  Constable 's  Commission from the  Hawaiian 
Government f o r  Oahu and the  ou te r  i s l a n d s  on 13 May 1907. The a u t h o r i t y  was 
probably granted pr imar i ly  f o r  t h e  purpose of preventing poaching ( implied i n  
a l e t t e r  from Car ter  t o  H.A. Isenberg, 15 December 1904, S t a t e  of Hawaii, 
S t a t e  Archives, ~ o n o l u l u )  . 
30. P a r t i a l  copy of l e a s e  between Schlemmer and the  Commissioner of Publ ic  
Lands of the  T e r r i t o r y  of Hawaii, 8 February 1909, Rec. Group 126, U.S. Nat. 
Archives, Washington. 

31. W.F. Frear ,  Governor of Hawaii, t o  t h e  Secre tary  of the  I n t e r i o r ,  
30 A p r i l  1909, Rec. Group 126, U.S. Nat. Archives, Washington. 

32. About $54,250 worth of m a t e r i a l  was shipped t o  Japan, $51,250 worth 
was se ized  by t h e  Thetis ,  and about $25,800 worth was destroyed on t h e  
i s land.  

33. We have found no evidence t h a t  the  Japanese knew t h e i r  opera t ions  were 
i l l e g a l .  It seems l i k e l y  t h a t  the  o r i g i n a l  f e a t h e r  ga ther ing  p a r t y  d id  not 
know of the  P r e s i d e n t i a l  Order s ince  it was promulgated only about a month 
before they landed on Laysan. 

34. W.A. Bryan t o  T.S. Palmer, 30 May 1910, Rec. Group 22, U.S. Nat. 
Archives, Washington. 

35. D.B. Kuhns t o  T.S. Palmer, 14 November 1910, Rec. Group 22, U.S. Nat. 
Archives, Washington. 

36. Log of the  U.S. Revenue Cut ter  Thet i s ,  Rec. Group 26, U.S. Nat. 
Archives, Washington. 

37. Log of the  U.S.S. Iroquois,  Rec. Group 24, U.S. Nat. Archives, Washington. 

38. Nutt ing t o  T.S. Palmer, Bureau o f  B io log ica l  Survey, 26 September 1910, 
Rec. Group 22, U.S. Nat. Archives, Washington. 



39. Henshaw t o  Nutting, 25 A p r i l  1912, Rec, Group 22, U.S. Nat. Archives, 
Washington. 

40. Nutting t o  I-lenshaw, 29 A p r i l  1912; Henshaw t o  Nutting, 2 May 1911, 
Rec. Group 22, U,S, Nat, Archives, Washington. 

41. D i l l  t o  Henshaw, 20 December 1911, Rec. Group 22, U.S. Nat. Archives, 
Washington. 

2 Henshaw t o  D i l l ,  31 ivlay lg i2 ,  Rec. Group 22, U.S. Nat. Archives, 
Washington. 

43. T.S. Pal.mer t o  G,R, Sa l i sbury ,  18 November 1912, Rec. Group 22, U.S. 
Nat . Archives, Washington. 

44. Log of the  U.S. Revenue Cut ter  Thet i s ,  Rec. Group 26, U.S. Nat. 
Archives, Washington. 

45. Sa l i sbury  t o  T.S. Palmer, 20 March 1913, Rec. Group 22, U.S. Nat. 
Archives, Washington. 

46. Log of t h e  Thet i s ,  Rec. Group 26, U,S. Nat. Archives, Washington. 

47. Most information concerning t h i s  v i s i t  i s  from Schlemmer and Schlemmer 
(ms.), a log  of the  Helene --, and a d i a r y  kept  by Schlemmer and h i s  son Er ic .  

48. Renshaw t o  W.A, Bryan, I July 1915, Rec. Group 22, U.S. Nat. Archives, 
Washington. 

49. J.H. Brown t o  the  Captain Commandant of the  Coast Guard, 13 December 
1915, Rec. Group 26, U,S. Nat. Archives, Washington. 

50. See a l s o  Log of the  Thet i s ,  Rec. Group 26, U.S. Nat. Archives, Washington. 

51. Log of the  U.S.S. Pel ican,  Rec. Group 24, U.S. Nat. Archives, Washington. 

52. Gregory (1925: 10)  s t a t e d  t h a t  "During J u l y  [I924 Wilder] took advantage 
of an i n v i t a t i o n  extended by o f f i c i a l s  of the  United S t a t e s  Navy t o  v i s i t  
Laysan and Midway Islands--a t r i p  which yielded c o l l e c t i o n s  and notes on land 
and marine fauna." Despite  considerable searching i n  the  f i l e s  of the  Bureau 
of B io log ica l  Survey i n  the  National  Archives and i n  the  f i l e s  of the Bernice 
P. Bishop Museum, Honolulu, we have been unable t o  f ind any of h i s  observat ions.  

53. Warner (1963: 7) repor ted  t h a t  " l iv ing  r a b b i t s  were repor tedly  seen on 
Laysan by a v i s i t o r  t o  the  i s l and  i n  1926." We have no o t h e r  record of t h i s  
v i s i t .  

54. Log of the U.S.S. Marblehead, Rec. Group 80, U.S. Nat. Archives, 
Washington. 

55. An unpublished four-page r e p o r t  by Wilder (ms. b )  g ives  a l i t t l e  



additional data and a few notes on birdlife which have been incorporated 
into this report. 

56. Log of the U.S.C. and G.S.S. Pioneer, Rec. Group 27, U.S. Nat. 
Archives, Washington. 

57. Log of the U.S.C.G.S, Reliance, Rec. Group 26, U.S. Nat. Archives, 
Washington. 

58. Log of the U.S.C.G.S. Reliance, Rec. Group 26, U,S. Nat. Archives, 
Washington. 

59. Most information on such visits may be found in the scientist's logs 
and narrative reports of each cruise. These data are filed at the Bureau 
of Commercial Fisheries in Honolulu. 

60. Svihla (1959: 227) gives the result of a seal count made during this 
visit. He implies incorrectly that Laysan was visited during January. 

61. The BSFW assumed direct responsibility for inspection, patrol, and 
management of the refuge in 1964 when a refuge manager was assigned to 
Hawaii. 



VEGETATION 

The f i rs t  f u l l y  documented bo tan ica l  c o l l e c t i o n  from Laysan was made 
by Schauinsland i n  1896.* Subsequently, t h e  following c o l l e c t i o n s  were 
made: J . O .  Snyder, May 1902; W.A. Bryan, A p r i l  and May 1903 and A p r i l  1911; 
D.T. Fullaway, December 1912; Fullaway and E.L. Cam, A p r i l 1 9 2 3 ;  G.P. 
Wilder, August 1930; G.D. But ler ,  A p r i l  and Ju ly ,  1959; C.W. Daniel, J u l y  
1959; C .H. Lamoureux, September 1961; J.W. Beardsley June 1962; R.T. Tsuda, 
December 1963; C.R. Long and A. Young, September 196&; P.C. Shelton, June 
1966; and poss ib ly  o thers  f o r  which d a t a  a r e  not  ava i l ab le .  

Seve ra l  h ighly  u s e f u l  papers have been published on t h e  f l o r a  and 
vegeta t ion  of Laysan. Schauinsland (1899) d e a l t  a t  length  with conditions 
on t h e  i s l and  i n  1896 and reported t h e  f i r s t  c o l l e c t i o n  of specimens on 
which a d d i t i o n a l  notes were published by B i t t e r  (1900). Christophersen and 
Cam (1931) repor ted  condit ions i n  1923 when t h e  i s l and  had been l a r g e l y  de- 
nuded of vege ta t ion  by r a b b i t s .  The i r  annotated l i s t  included va luable  
ma te r i a l  on most specimens co l l ec ted  up t o  t h a t  time. 

The most recent  thorough summary of t h e  vascu la r  f l o r a  was by Lamoureux 
(1963) whose account, a s  w e l l  a s  t h a t  of Christophersen and Cam, should be 
consulted f o r  h i s t o r i c a l  accounts of the  vege ta t ion  not included here  o r  i n  
the  h i s t o r y  sec t ion  of t h i s  account. Lamoureux a l s o  gave a  b r i e f  annotated 
l i s t  of t h e  vascular  p l a n t s  recorded from Laysan through 1961; discussed 
vege ta t ive  a s soc ia t ions ;  and presented a  vegeta t ion  map which, i n  genera l ,  
if not  i n  d e t a i l ,  wel l  represents  t h e  p resen t  d i s t r i b u t i o n  of the  primary 
a s soc ia t ions .  

Lamoureux's account has been supplemented r ecen t ly  by Tsuda (1965) who 
gave b r i e f  observat ions on the  vascu la r  f l o r a  a s  observed i n  December 1963. 

*Two previous co l l ec t ions  repor tedly  were made. "25 v a r i e t i e s  of p l an t s "  
were co l l ec ted  i n  1859 by Brooks (1859: 501) and "twenty-one spec ies  of 
flowering p lan t s "  were co l l ec ted  by Lyons (1890: 91) i n  1890. The loca-  
t i o n s  of these  co l l ec t ions ,  doubt fu l ly  s t i l l  i n  existence,  a r e  unknown. 



His paper primarily summarized cu r ren t  knowledge of the  a l g a l  f l o r a  of 
Laysan and should be consulted by those  i n t e r e s t e d  in  t h a t  aspect  of t h e  
i s l a n d ' s  botany. 

Other recent  work includes t h a t  by S t ,  John (1970) who designated 
t h r e e  new species  of Sicyos from Laysan. One of these,  Sicyos semitonsus, 
and P r i t c h a r d i a  sp.  (regarded by some as probably a  d i s t i n c t  s p w e  
the  only vascu la r  p l a n t s  endemic t o  Laysan. Two v a r i e t i e s ,  the  s t i l l  
ex tan t  Cyperus pennatiformis v a r  bryani i ,  and t h e  ex t i rpa ted  Santalum 
cuneatum va r  laysanicum were regarded by Lamoureux (1963: 8) a s  endemic. 
Fosberg (1962: 34),  however, does no t  consider  the  l a t t e r  d i s t i n c t  from 
p l a n t s  found on Oahu. 

Although r e l a t i v e l y  l i t t l e  new information has been added recent ly ,  
we never the less  th ink  it worthwhile t o  update knowledge of the  i s l and  f l o r a  
and t o  present  a  b r i e f  annotated l i s t  of na t ive  and introduced vascu la r  
p l an t s .  

A t  p resent  42 species  of vascu la r  p l a n t s  a r e  known from Laysan, fou r  
more than repor ted  by Lamoureux (1963: I).* The d i f ference  c o n s i s t s  s o l e l y  
of p l a n t s  introduced by man. Two (onion and po ta to )  probably would not  have 
success fu l ly  colonized the  i s l and  i n  any case. The grass ,  Cenchrus echina-  
tu s ,  i s  a tenacious weed and although bel ieved t o  have been e x t i r p a t e d  i n  - 
September 1969, may wel l  be found by f u t u r e  observers .  The four th ,  Conyza 
bonariensis ,  a  weedy composite, seems we l l  e s t ab l i shed  desp i t e  e f f o r t s  a t  
e rad ica t ion  and w i l l  probably become much more numerous on Laysan i n  ensuing 
years .  

Twenty-four species  were p resen t  on Laysan i n  1961 (~amoureux, 1963: 2),* 
whereas 2'7' were present  i n  1969. The a d d i t i o n a l  species  r e su l t ed  from t h e  
un in ten t iona l  in t roduct ion  of Con za bonariensis ,  by the  i n t e n t i o n a l  i n t r o -  
duct ion of Chenopodium oahueni&erly an abundant species  on ~ a ~ s a n )  
and by the  reappearance of 

Present  da ta  a r e  insu f f i c i en t  t o  j u s t i f y  any major emendation of 
Lamoureux's vegeta t ion  map (Lamoureux, 1963: Fig. 1 )  but examination of 
recent  (1966) a e r i a l  photographs ( ~ i g .  4 ) and personal  ground observat ions 
suggest two changes. The la rge ,  predominately bare, sandy a rea  on t h e  
southwest po r t ion  of the  i s l and  i s  no t  indica ted  on h i s  map. Secondly, 
Scaevola i s  somewhat b e t t e r  developed a t  present ,  p a r t i c u l a r l y  on t h e  e a s t  
s i d e  of the  i s land,  than h i s  map suggests .  

*Only 36 species  a r e  included i n  Lamoureux's annotated l i s t .  Both Cyperus 
laeviga tus  L. and Sicyos microcarpus Mann were evident ly  omitted through 
overs ight .  Specimens of t h e  l a t t e r  were r e c e n t l y  a t t r i b u t e d  t o  d i s t i n c t  
spec ies  by st: John (1970) 

*Lamoureuxls annotated l i s t  r epor t s  only 22 species  f o r  reasons l i s t e d  i n  
the  preceding footnote.  



Annotated L i s t  

The following l i s t  of species  c lose ly  follows t h e  a b l e  summary of 
Lamoureux (1964), p a r t i c u l a r l y  f o r  species  no longer present  on Laysan. 
For completeness we have included a l l  species  recorded a s  p resen t  on 
Laysan whether o r  not  the  species  ever  became es t ab l i shed .  Considerable 
a t t e n t i o n  has been given t o  d e t a i l s  of p l a n t  in t roduct ion ,  whether de- 
l i b e r a t e  o r  acc identa l ,  s ince  t h e  f u t u r e  composition of the  t e r r e s t r i a l  
f l o r a  may we l l  be dependent on these  events." Species formerly es tabl i shed 
on Laysan but no longer growing t h e r e  a r e  indicated by a s t e r i s k s .  Known 
in t roduct ions  not known t o  have become es t ab l i shed  a r e  encloee'd i n  brackets .  
Names of species  c u r r e n t l y  p resen t  on Laysan a r e  unadorned. 

*Cenchrus agrimonioides va r .  laysanens is  F. B r .  

Specimens were co l l ec ted  i n  1896, 1902, 1903, and 1911 but  the  species  
had disappeared from Laysan by 1923 (Christophersen and Cam, 1931: 10) .  

I n  December 1963, seeds c o l l e c t e d  on Kure A t o l l  i n  September 1961 were 
planted north of the  north coconut grove and near the  northwest edge of t h e  
lagoon ( ~ s u d a ,  1965: 26-27).  These seeds evident ly  d id  not  germinate a s  
none was found by v i s i t o r s  during t h e  next few years .  

* ( ? ) ~ e n c h r u s  echinatus L. 

This species  was probably introduced by m i l i t a r y  personnel  i n  the  
1960's.  A s ing le  p l a n t  found near  the  campsite on t h e  northwest s ide  of 
t h e  i s l and  was destroyed i n  March 1969 by BSFW personnel.  Two more p lan t s  
f lowering in  the  same genera l  a rea  i n  September 1969 were a l s o  destroyed. 

Cynodon dactylon (L. ) Pers.  

Bermuda grass ,  f i r s t  co l l ec ted  on Laysan i n  1903 (~amoureux, 1963: 2), 
was introduced from Honolulu by employees of t h e  guano company and was s c a t -  
t e r e d  over the  i s l and  by 1905 (wilder ,  1905: 392). It was not  found i n  l g l l  
o r  1923 but  i n  1930 Wilder c o l l e c t e d  a specimen from a patch growing a t  t h e  
edge of the  lagoon. Specimens were subsequently co l l ec ted  i n  1959, 1961, 1963 
and 1964. A t  present ,  Cynodon occurs around the  lagoon with dense s tands 
along the  northern p e r i m e t e r r ~ i g .  25) and with poores t  development on the  
west s ide .  

[Melinus minut i f lora  Beauv.] 

Molasses grass  was p lanted  i n  1930 (Wilder, ms. b )  bu t  was no t  found 
by subsequent observers.  

*Species o ther  than those included i n  the  l i s t  below were c e r t a i n l y  i n t r o -  
duced. Exis t ing  records of t h e  1924 and 1930 p lan t ings  by Wilder a r e  known 
t o  be incomplete. 



Figure 25. Looking southeas t  toward the lagoon, dense s tand of 
Cynodon dactylon much i n f i l t r a t e d  by Ipomoea pes-caprae 
i n  foreground; Erag ros t i s  v a r i a b i l i s  and Cocas nuci fera  
beyond. POBSP photograph by P.C. Shel ton,  21  June 1966. 

Figure 26. Sesuvium portulacastrum ( l e f t ) ,  Cyperus l aev iga tus  = and fieliotropium curassavicum (cen te r  and r i g h t )  
a long west shore of lagoon. POBSP photograph by P.C. 
Shelton, 21  June 1966. 



Eragros t i s  v a r i a b i l i s  ( ~ a u d . )  Steud. 

This bunchgrass, one of the  dominant p l a n t s  on the  i s l and  p r i o r  and 
subsequent t o  denudation of the  i s l and  vegeta t ion  by rabb i t s ,  reached i t s  
nadi r  i n  1923 when no l i v i n g  p l a n t s  were found (~amoureux, 1963: 2) .  Seeds 
and rhizomes were planted a t  t h a t  time bu t  even a s  l a t e  a s  1936 the  p l a n t  
was evident ly  no t  very abundant (Coultas,  ms.). Not u n t i l  recent  years  has 
Eragros t i s  regained a  good measure of i t s  former abundance on the  i s l and .  
A t  p resent  it forms dense s tands on t h e  inner  s lopes  of the  i s land,  par-  
t i c u l a r l y  on t h e  western s ide  (Fig.24).  

Era r o s t i s  was co l l ec ted  i n  1896, 1902, 1903, 1911, 1930, 1959, 1961, 
1963 --iL-6i;- and 19 

*Lepturus repens re or st.) R. B r .  

This small  bunchgrass was formerly common growing near t h e  beaches, 
p a r t i c u l a r l y  on t h e  north s i d e  of t h e  i s l and  (~chau ins land ,  1899: 99). It 
was co l l ec ted  i n  1896 and 1903 but  no t  found subsequently. 

I n  1923 p l a n t s  from Pea r l  and Hermes Reef were introduced by t h e  
Tanager Expedition (Christophersen and Cam, 1931: 14)  but  a l b a t r o s s  pu l l ed  
up much of t h e  g ras s  (Wetmore, ms .  ). 

*Sporobolus v i rg in icus  (L.)  Kunth. 

This g ras s  was found growing near  t h e  ocean shore i n  1896 ( ~ c h a u i n s l a n d ,  
1899: 99).  Specimens were reported c o l l e c t e d  i n  1896 and 1903 ( ~ h r i s t o ~ h e r s e n  
and Cam, 1931: 22). (The 1903 specimen l i s t e d  by Christophersen and Cam 
was apparently misdetemined and i s  a c t u a l l y  Csnodon dactylon).  

Cyperus l aev iga tus  L. 

This rush - l ike  p l a n t  now grows i n  dense s tands  (Figs. 26,s) around t h e  
perimeter of t h e  lagoon a s  it d id  i n  1896. Specimens were co l l ec ted  i n  
1896, 1903 and 1911 but no Cyperus was found i n  1923. This species  was next  
co l l ec ted  by Wilder i n  1930 and more r ecen t ly  i n  1959, 1961, 1962, 1963, and 
1964. 

Cyperus pennatiformis va r .  b ryan i i  ~?!ikenthal 

This sedge, co l l ec ted  i n  1896, 1902, 1903, and l g l l  was absent  i n  1923 
but was t h e r e a f t e r  co l l ec ted  i n  1959, 1962, 1963 and 1964. Schauinsland 
(1899: 98) found t h i s  species  confined t o  t h e  v i c i n i t y  of the  lagoon bu t  
widespread i n  t h i s  area.  I n  1903 Bryan considered it not a t  a l l  common and 
saw only a  few bunches near  the  southwest corner  of the  lagoon. It p r e s e n t l y  
has much the  same d i s t r i b u t i o n  a s  i n  1903, being l a r g e l y  confined t o  an a r e a  
near  t h e  southern end of the  lagoon (Tsuda, 1965: 24, Fig. 7 ;  Fig. Q ). 
Tsuda's specimen da ta  ind ica te  t h a t  he found t h i s  species  growing only i n  a 



Figure 27. Stand of Cyperus p e n n a t i f o m i s  near  south end of lagoon. 
POBSP photograph by P.C. Shelton, 14 June 1966. 

Figure 28. Casuarina t r e e  in land  from campsite on northwest shore 
of i s land .  POBSP photograph by P.C. Shelton, 21  June 1966. 



smal l  a rea  about 50 meters southwest of t h e  coconut grove present  near  
t h e  southeastern perimeter  of the  lagoon. 

F imbr i s ty l i s  cymosa R.  Br. 

F imbr is ty l i s ,  f i r s t  co l l ec ted  i n  1930, may occur on Laysan a s  t h e  
r e s u l t  of p lant ings  made i n  1923 (~amoureux, 1963: 3 )  o r  t h e r e a f t e r .  This 
sedge i s  p resen t ly  widely d i s t r i b u t e d  over the  d r i e r  po r t ions  of the  i s land,  
being abundant a t  t imes on t h e  s lopes  of the  western i n t e r i o r  (Fig .9  ). 
Recent co l l ec t ions  were made i n  1959, 1961, 1962, 1963, and 1964. 

Cocos nucifera L. - 
Coconuts were planted on Laysan on seve ra l  occasions but r e l a t i v e l y  

few survived f o r  very  long. I n  1902 four  palms t h a t  had been imported from 
Honolulu were seen by Thomas (ms.). By 1905 the  number had been reduced t o  
two, thought by Wilder (1905: 392) t o  be about 1 2  years  o ld .  A t  t h i s  time 
another  t r e e  was planted and 20 sprouted nuts  were l e f t  with the  i s l and  
manager f o r  plant ing.  

Attempts t o  e s t a b l i s h  coconuts continued. I n  1912 t h e  Bureau of 
B io log ica l  Survey planted 100 sprouted nuts ,  surrounding them with woven 
wire guards (Sal isbury,  ms. ). Evidently none long survived f o r  only two 
t r e e s  were found by the  Tanager Expedition (Christophersen and Cam, 1931: 
13; Figs. l9,21) .  The l a t t e r  a r e  most l i k e l y  the  same t r e e s  mentioned by 
Wilder i n  1905, and subsequently seen by Bailey (1956: 24) i n  1912 and by 
Coultas (ms.) i n  December 1936.* 

~ o s t  r ecen t ly  young t r e e s  were planted in  1959 (~amoureux, 1963: 3 ) .  
By March 1961 two small  groves were we l l  es tabl i shed.  One, comprised of 
"some U" trees,was near  t h e  northwest corner of t h e  lagoon; the  o ther  was 
comprised of seven t r e e s  near  t h e  southeast  edge of the  lagoon (Woodside 
and Kramer, ms . ) . A l l  survived through December 1963 when Tsuda (1965 : 23) 
found 12 t o  the  northwest and seven t o  the  southeas t .  By September of the  
following year  only seven of t h e  northern and t h r e e  of t h e  southern t r e e s  
were th r iv ing .  I n  1969 t h e  remaining groves cons is ted  of nine northern and 
two southern t r e e s  (BSFW, c f .  Figs.  25,35, 36). 

[Phoenix d a c t y l i f e r a  L.] 

Date palms were planted i n  1930 by Wilder (ms. b)  but  d id  not survive .  

[P r i t cha rd ia  p a c i f i c a  Wendl] 

This species  was p lanted  i n  1923 but was not found subsequently. Greg- 
ory (1931: 16) s t a t e s  t h a t  P r i t c h a r d i a  was planted during Wilder 's 1930 v i s i t  

*Gregory (1931: 16)  indica ted  t h a t  Wilder planted coconuts during h i s  1930 
v i s i t  but Wilder 's r epor t  of h i s  v i s i t  (ms. b )  f a i l s  t o  mention t h i s  species .  



bu t  t h i s  species  does not occur i n  t h e  l i s t  appearing i n  Wilder 's  (ms. b) 
r e p o r t  of h i s  t r i p .  

np r i t cha rd ia  sp. 

A small  fan palm was seen on Laysan by Isenbeck i n  1828, Paty i n  1857, 
Brooke and Brooks i n  1859, Lyons i n  1890 and by Munro i n  1891 ( ~ y o n s ,  1899: 
90; Lamourem, 1963: 3 ) .  A t  l e a s t  f i v e  t r e e s  up t o  15 f e e t  t a l l  were 
present  i n  1859 but  Schauinsland (1899: 99-100) found only numerous dead 
stumps and roots ,  some i n  the  northern p a r t  of t h e  i s l and  and o thers  not 
f a r  from t h e  lagoon on t h e  southeas t  p a r t .  

Christophersen and Cam (1931: p l a t e  VI) include a photograph of two 
s t i l l  l i v i n g  t r e e s .  This photograph, l i s t e d  a s  having been taken between 
1891 and 1896 by an unknown photographer, may have been one of the  s e r i e s  
of photographs of Laysan t h a t  was taken by J.J. Williams i n  1892 and/or 1893. 

This palm has been thought t o  be the  same a s  t h a t  occurr ing on Nihoa 
( ~ r i t c h a r d i a  remota) o r  a l t e r n a t i v e l y ,  t o  be a d i s t i n c t  spec ies  (Lamoureu, 
1963: 3 ) .  

LILIACEAE 

X A l l i u m  sp. 

Onions were planted i n  1859 (Brooks, 1859: 501) but  d id  not survive. 
A few p lan t s ,  ev ident ly  growing from garbage l e f t  by t h e  HIRAN operation, 
were found growing on Laysan i n  June 1962. These were a l l  uprooted ( ~ r a m e r  
and Beardsley, ms. ) . 

CASUARINACEAE 

Casuarina e q u i s e t i f o l i a  L. 

Ironwoods were introduced t o  Laysan on a t  l e a s t  t h r e e  occasions. I n  
September 1905 Wilder (1905: 392) planted a box of ironwood t r e e s ,  one of 
which may have survived t o  be recorded in  1923 by the  Tanager Expedition 
(Christophersen and Cam, 1931: 13; ~ i g . 2 1 )  and by recen t  v i s i t o r s .  I n  1923 
two pounds of ironwood seeds were sown (wetmore, ms.) and i n  1930 Wilder 
p lanted  an unstated number of t r e e s  (Wilder, ms .  b; Gregory, 1931: 16) .  
Some of the  l a t t e r  ev ident ly  survived f o r  some yea r s  s ince  Coultas (ms.) 
found f i v e  t r e e s  i n  December 1936. One was near  t h e  o ld  bui ld ings  and the  
o t h e r  f o u r  were near  t h e  nor th  s i d e  of the  lagoon. 

A t  present ,  t he  s i n g l e  remaining t r e e  ( ~ i g . 2 8 )  o f t e n  suf fers  some 
damage from wind and s a l t  spray of winter  storms but i s  usua l ly  luxur i an t  
and supports  the  l a r g e s t  Black Noddy colony on t h e  i s l and .  Specimen mate r i a l  
from t h i s  t r e e  was co l l ec ted  i n  1961, 1963, and 1964. 



*Santalum - e l l i p t i c u m  var .  l i t t o r a l e  ( ~ i l l e b r . )  Skottsberg 

The Laysan mndalwood, l i s t e d  by o the r s  a s  Santalum f r e  cinetianum Gaud. + and a s  g. cuneat.m var .  laysanicum Rock, was f i rst  col lec ted  i n  1 9 when it 
was found along t h e  shore l ine .  A t  t h a t  time it was most abundant on the  
northwest s i d e  and was the  l a r g e s t  p l a n t  on the  i s l and  growing t o  a s  much a s  
2.5 meters t a l l  (Schauinsland, 1899: 98). It was subsequently co l l ec ted  i n  
1902, 1903, and 19x2 but  by 1923 the  only remaining p l a n t s  were found i n  a 
small patch along the  southwestern s i d e  of t h e  i s l and  (Christophersen and 
Cam, 1931: 10, p l .  V I I ) .  Some of the  l e a f l e s s  stumps were t r y i n g  t o  sprout  
but ev ident ly  d id  not Long survive a s  none was found by subsequent observers .  

POLYGONACEUE 

[Coccoloba wr l fera  L.] 

Gregory (1931: 16 )  s t a t e d  t h a t  t h i s  spec ies  was planted by Wilder i n  
1930. 

[Atr ip lex  r u e l l . e r i  Benth.] 

Seeds of the  Arizona s a l t  bush were sown by Wilder (ms. b)  i n  1930 bu t  
no p lan t s  were found subsequently. 

Chenopodium oahuense ( ~ e ~ e n )  Aellen 

I n  1896 t h i s  shrub was second i n  abundance only t o  E a g r o s t i s  (Schau- 
insland,  1899: 98). Specimens were c o l l e c t e d  then and i n  1902 and 1903. 
I n  1903 Chenopodium was s t i l l  a common p l a n t  but  between then and l 9 l l  
disappeared from t h e  i s land.  (Coultas,  ms., noted seeing a few small  bushes 
i n  December 1936 bu t  the re  a r e  no specimens t o  v e r i f y  t h i s  r e p o r t . )  

I n  recent  years  a number of e f f o r t s  were made t o  r e e s t a b l i s h  the  
aweoeo on Laysan. I n  June 1962 IDFG personnel  planted seeds from Nihoa on 
the  northwestern i n t e r i o r  slope, a l i t t l e  more than halfWay from t h e  usual  
campsite t o  t h e  lagoon shore. I n  December 1963 Tsuda found no evidence 
t h a t  any of these  seeds had germinated. During Tsuda's v i s i t  o ther  e- 

seeds, obtai-ned on Nihoa i n  December 1961, were p lanted  a t  two 
loca t ions  i n  the  northwestern por t ion  of t h e  i s l and  (Tsuda, 1965: 26-27, see  
Cenchrus agrimonioides above). Subsequent observat ions by the  POBSP and 
o thers  suggest t h a t  t h i s  p lant ing  a l s o  f a i l e d .  

Other seeds, from French F r i g a t e  Shoals,  were subsequently introduced 
by BSFW personnel.  A number were planted near  the  northwest shore of the  
lagoon in  March 1966 and seeds were broadcast  around t h e  campsite on t h e  
northwestern rim of the  i s land i n  September 1966. A s i n g l e  p l a n t  was fauna 
growing in  the  l a t t e r  a r e a  in  September 1967. In March 1969 a s i n g l e  p l a n t  
observed i n  t h i s  a r e a  was producing seed and two t h r i v i n g  p l a n t s  were found 
t h e r e  the  following September (BsFW) . 



*Achyranthes splendens va r .  r e f l exa  Hil.lebr.  

I n  1896 Schauinsland (1899: 97) found a small  patch approximately 100 
paces i n  diameter on the  northwest s i d e  of the  i s l and  near the  beach. 
Specimens were subsequently co l l ec ted  by Bryan in  A p r i l  1903 ( ~ h r i s t o ~ h e r s e n  
and Caum, 1931: 26) but  t h e  p l a n t  was not  found by subsequent c o l l e c t o r s .  

I n  December 1963, seeds, c o l l e c t e d  on Kure A t o l l  i n  September 1961, 
were sown nor th  from the  northernmost coconut t r e e  and on t h e  northwestern 
s ide  of t h e  i s l a n d  near t h e  lagoon edge ( ~ s u d a ,  1965: 26-27), but  t h e  
in t roduct ion  was unsuccessful.  

*Amaranthus v i r i d i s  L, 

Schauinsland found indiv iduals  of t h i s  spec ies  along stagnant  pools  
in  the  southern guano f i e l d s  and s c a t t e r e d  among the  Chenopodium a t  t h e  
north end of the  i s l and  near  t h e  lagoon ( B i t t e r ,  1900: 432). Specimens 
were c o l l e c t e d  subsequently i n  1902 and 1903, t h e  l a t t e r  being found along 
the  tramway and i n  t h e  guano beds ( ~ h r i s t o ~ h e r s e n  and Caum, 1931: 2 6 ) .  

NYCTAGINACFAE 

Boerhavia d i f f u s a  L. 

Except f o r  1923, when only dead p l a n t s  were seen, t h i s  p l a n t  has ap- 
parent ly  always been a major cons t i tuen t  of t h e  f l o r a .  It i s  now, a s  i n  
1896, widely d i s t r i b u t e d  over the  i s l and  ( ~ ' i g . 9  ). Specimens were c o l l e c t e d  
in  1896, 1902, 1903, 1930, 1959, 1961, 1963 and 1964. 

AIZOACEAE 

Sesuvium portulacastrum L. 

This i s  a common species  forming luxur i an t  mats i n  low a reas  bordering 
t h e  lagoon ( ~ i g s . 2 6 ~ 2 9 ;  c f .  Bailey, 1956: 46; Christophersen and Caum, 1931: 
p l .  VI). F i r s t  co l l ec ted  by Schauinsland i n  1896, it was the  only na t ive  
species a t  a l l  abundant i n  1923 (Lamoureux, 1963: 40; ~ i g . 2 0 ) .  A f t e r  1896 
specimens were co l l ec ted  i n  1902, 1903, 1911, 1923, 1959, 1961, 1963 and 
1964. Sesuvium covered l a r g e  a reas  j u s t  above the  high water mark of the  
lagoon i n  1930 but  none was co l l ec ted  (Wilder, m s .  b ) .  

PORTULACACEAE 

Portulaca lutes Sol .  

This species  i s  present  i n  most c o l l e c t i o n s  from Laysan through 1964.n 

SLamoureux (1963: 4 )  ind ica te s  t h a t  t h i s  species  was not  co l l ec ted  by Wilder 
i n  1930 but  Wilder 's  (ms. b )  r epor t  s t a t e s  t h a t  it was co l l ec ted .  Perhaps 
the  specimen o r  specimens were l a t e r  l o s t .  



I n  1896 it was mostly found i n  s c a t t e r e d  l o c a l i t i e s  i n  d r i e r  p a r t s  of 
t h e  i s l and  (Schauinsland, 1899: 94). By 1923 only a small  patch wi th in  
a Sesuviwn patch e a s t  of t h e  lagoon remained (Christophersen and Caum, 
1931: 11; Fig .18  ). A t  p resen t  it i s  once more widely d i s t r i b u t e d  over 
the  i s l and .  

Por tu laca  o leracea  L. 

This species ,  f i rs t  c o l l e c t e d  i n  1959, i s  apparent ly  a r ecen t  in t ro -  
duct ion  (~amoureux, 1963 : 9 )  .* Specimens were subsequently co l l ec ted  i n  
1961 and 1963 (Lamoureux, 9. s.; Tsuda, 1965: 25). The l a t t e r  was noted 
a s  occurr ing on t h e  southwestern s i d e  of t h e  i s l and  near  t h e  beach. 

*Lepidium bidentatum var .  o-waihiense (c. & S.) Fosb. 

This species  was co l l ec ted  only by Schauinsland (1899: 94), who found 
a s i n g l e  s tunted  shrub 30 cm. high on t h e  e a s t  s i d e  of t h e  i s l a n d  near  the  
beach. Seeds from Kure A t o l l  were sown i n  two l o c a l i t i e s  ( see  Cenchrus 
agrimonioides above) i n  December 1963 ( ~ s u d a ,  1965: 26-27) but the  i n t r o -  
duct ion  f a i l e d .  

CAPPARIDACEAE 

Capparis sandwichiana DC 

The puapilo was ev iden t ly  f i rs t  seen by Brooks i n  1859 and was present  
on the  i s l and  through a t  l e a s t  1903 (Lamoureux, 1963: 5 ) .  It was not  found 
again u n t i l  co l l ec ted  i n  1930 by Wilder and was c o l l e c t e d  subsequently i n  
1959, 1961, and 1964. 

I n  1896 it occurred abundantly pr imar i ly  on t h e  west s i d e  o f  t h e  i s l and  
(Schauinsland, 1899: 94). I n  1903 it occurred i n  pa tches  a l l  over t h e  
h igher  p a r t s  of t h e  i s l and ;  Wilder found it on higher  e l eva t ions  of t h e  sand 
dunes. A l l  recent  c o l l e c t i o n s  were from the  west s i d e  of t h e  i s l and  usual ly  
wi th in  o r  c lose  t o  t h e  bordering f r i n g e  of Scaevola south of t h e  Casuarina 
t r e e .  

[Caesalpina c r i s t a  L.] 

S ingle  seeds were found washed up on the  beach i n  1923 (Christophersen 
and Cam, 1931: U )  and i n  1963 (Tsuda, 1965: 26). 

[Canavalia ensiformis (L.)  DC] 

This species  was p lanted  by Wilder i n  1930 bu t  d id  not  survive.  

* Lamoureux (1963: 4 )  po in t s  out  t h a t  specimens formerly a t t r i b u t e d  t o  t h i s  
spec ies  by Schauinsland, B i t t e r ,  and Christophersen and Caum a r e  i n  f a c t  
examples of Portulaca a. 



Figure 29. Cyperus, Sesuvium portulacastrum, and Tribulus cistoides along 
southeastern side of lagoon. POBSP photograph by P.J. Gould, - 
October 1966. 



[Dioclea a l t i s s i m a  (Velloso) Rock] 
[Dioclea v io lacea  Mart.] 
[Entada scandens (Roxburg) Benth.] 

Seeds of a l l  t h r e e  species  have been found on Laysan. I n  1923 two 
seeds of D. a l t i s s i m a  were found on t h e  nor th  beach and a s i n g l e  seed of 
E. scandens was found on the  south s i d e  of t h e  i s land,  halfway between t h e  
lagoon and the  shore (Christophersen and Caum, 1931: U) .  I n  1963 a seed 
of 2. violacea  was found on the  beach by Tsuda (1965: 26). 

[Haematoxylon campechianum L.] 
[Leucaena leucocevhala (Lam. de Wit)] 

Both spec ies  were planted by t h e  Tanager Expedition i n  1923  amour- 
e m ,  1963: 6; Wetmore, ms.) but n e i t h e r  survived. 

[- sp.] 

Seeds of t h e  above p l a n t s  have washed up on Laysan with some frequency. 
fl. igantea was found i n  1923, 1930, and 1963 and urens was found during t h e  
l a t f e r  v i s i t  ( C h r i ~ t o ~ h e r s e n  and Caum, 1931: 26; Wilder, ms .  b; Tsuda, 1965: 
26). A sprout ing  seed of Mucuna sp. was found i n  1962 ( ~ r a m e r  and Beardsley, 
ms.) and Shelton co l l ec ted  a seed from t h e  shore of the  lagoon i n  1966. 

Tribulus c i s t o i d e s  L. 

F i r s t  c o l l e c t e d  i n  1896, t h i s  spec ies  has  appeared i n  most subsequent 
c o l l e c t i o n s .  I n  1896 t h i s  p l a n t  was founb throughout the  i s land,  p a r t i c u l a r l y  
i n  d r i e r  a reas  but  by 1923 only t i n y  seedl ings  and numerous seeds could be 
found ( ~ h r i s t o p h e r s e n  and Caum, 1931: 11) .  I n  1930 it grew i n  many p laces  
on t h e  i s l a n d  and a t  present  can once again be found commonly throughout 
the  i s l and  ( ~ s u d a ,  1965: 26, Fig. 8 ; Fig.  29). Col lec t ions  were made i n  
1896, 1902, 1903, 1911, 1923, 1930, 1959, 1961, 1963 and 1964. 

EUPHORBIACEAE 

[Aleur i t e s  moluccana (L. ) Willd. ] 

Candlenut seeds were found on Laysan on a t  l e a s t  t h r e e  occasions. I n  
1902 Snyder found s e v e r a l  seeds i n  t h e  i n t e r i o r  of the  i s l and   i is her, 1903: 
788) and more were found along t h e  beaches i n  1923 (Christophersen and Caum, 
1931: U).  I n  1966 Shelton c o l l e c t e d  a s i n g l e  seed from t h e  shores of the  
lagoon. 

MALVA CUE 

*Hibiscus t i l i a c e u s  L. 

Hau was introduced e a r l y  i n  t h e  19001s, poss ib ly  i n  1905. A t  t h a t  



time Wilder (1905: 392) planted branches. I n  1923 th ree  t r e e s  were grow- 
ing near  the  bui ld ings  l e f t  by t h e  guano workers ( ~ h r i s t o ~ h e r s e n  and Cam, 
1931: U) .  During t h a t  v i s i t  t e n  p lan t s ,  a packet of seeds, and 40 seed 
branches were p lanted  (Wetmore, ms.) bu t  none was found on the  i s l a n d  
during l a t e r  v i s i t s .  

[Thespesia populnea Sol.] 

Severa l  pounds of milo seeds were sown by t h e  Tanager Expedition i n  
1 9 3  and s e v e r a l  t r e e s  were p lanted  i n  1930 by Wilder, but the  species  
never became es tabl i shed.  

Ipomoea ind ica  (Burm.) Merr. 

I n  1896 Schauinsland (1899: 96)  found t h i s  species  d ispersed  over t h e  
i s l and  except i n  the  v i c i n i t y  of t h e  lagoon. It was evident ly  considerably 
l e s s  common than t h e  following species .  Snyder and Bryan co l l ec ted  specimens 
i n  1902 and 1903 but  t h e  species  was apparent ly  not  seen t h e r e a f t e r  u n t i l  
1959 when c o l l e c t e d  by Daniel. Subsequently it was co l l ec ted  i n  1961, 1963 
and 1964. 

A t  p resen t  t h i s  morning g lo ry  i s  apparent ly  l a r g e l y  confined t o  low 
a reas  near t h e  lagoon. Despite an extens ive  search of o the r  a reas  i n  1963, 
Tsuda (1965: 2 )  could f i n d  but  one smal l  patch--on t h e  southwest s i d e  of 
the  i s land,  halfway between t h e  lagoon and t h e  beach. 

Ipomoea pes-caprae (L.) Sw. 

Beach morning glory,  f i rs t  noted by Munro i n  1891 (Lamoureux, 1963: 5 ) ,  
was i n  1896 found everywhere i n  h igher  p laces  along the  beach (Schauinsland, 
1899: 96).  By 1903 the  species  was ev iden t ly  much l e s s  common and was ap- 
pa ren t ly  absent  by l g l l  (Christophersen and Cam, 1931: 11) .  I n  1923 only 
two seeds were found. A t  t h a t  time a half-pound of seeds was sown (wetmore, 
ms.). 

By 1930 beach morning g lory  was w e l l  rees tabl i shed,  p a r t i c u l a r l y  i n  
sandy, more e levated  areas,  and extended on t h e  southeas t  almost t o  t h e  edge 
of t h e  ocean (wilder ,  ms.  b ) .  I n  1959 t h e  f i r s t  c o l l e c t i o n s  s ince  1903 
were made and specimens were s ince  c o l l e c t e d  i n  1961, 1963 and 1964. It i s  
now once again widespread, occurr ing on almost a l l  a reas  of t h e  i s l and  ( ~ i g .  
30 ; Lamoureux, 1963: Fig. 4 ) .  

[Convolvulus sp.]  

Wilder (ms. b )  p lanted  Convolvulus i n  1930 but  t h e  in t roduct ion  f a i l e d .  

HYDROmflLLACEAE 

Nama sandwichensis va r .  laysanicum Brand - 
Nama was f i r s t  reported by Schauinsland (1899: 96) who found it - 



Figure 30. Black-footed Albat ross  chick i n  dense growth of Ipomoea 
pes-caprae. POBSP photograph by A.B. Amerson, Jr., 
10  March 1964. 

Figure 31. Nama sandwicensis near  nor th  end of i s l a n d .  North Cocos - - 
grove i n  mid-background. POBSP photograph by P,C. Shelton, 
21 June 1966. 



d i s t r i b u t e d  around the  i s l and  on the  higher  p a r t s  of the  beach. Like 
many o ther  species  it decreased i n  abundance under t h e  onslaught of the  
r abb i t s  and was not  found i n  1923. It now approaches i t s  former abundance 
and i s  found most abundantly on the  wide sandy beaches of the  northern end 
of the  i s l and  (Fig.  3 1  ). 

Specimens were co l l ec ted  i n  1896, 1903, 1911, and from 1959 through 
1964. 

[Cordia subcordata Lam.] 

Trees p lanted  by Wilder (ms. b )  i n  1930 d id  no t  survive.  

I n  i896 seas ide  he l io t rope  was confined t o  the  water-free p a r t  of t h e  
lagoon. It was abundant t h e r e  through a t  l e a s t  1903 (Christophersen and 
Cam, 1931: 11)  but  was not  found again u n t i l  co l l ec ted  by Wilder i n  1930 
(~amoureux, 1963: 5 ) .  It appears i n  a l l  recent  c o l l e c t i o n s  through 1964 and 
now occurs both on t h e  ou te r  beach and i n  t h e  inne r  band of vegeta t ion  su r -  
rounding t h e  c e n t r a l  lagoon (Figs. 26,32). 

Tournefort ia  a rgentea  ( ~ . f .  ) 

This species  was f i rs t  found on Laysan i n  September 1961 when a small 
t r e e  was found growing a t  t h e  t o p  of t h e  northwest beach between t h e  NE 
and Scaevola a s soc ia t ions  (Lamoureux, 1963: 12) .  I n  June 1962 the  p l a n t  ap- 
peared in  exce l l en t  condit ion bu t  i n  December 1963 appeared a l l  but dead, 
l i k e l y  from the  e f fec t  of s a l t  spray. On c l o s e r  examination a few new shoots  
were seen ( ~ s u d a ,  1965: 25, Fig. 4 ) .  On subsequent v is i ts   arch and Septem- 
ber  1964) the  t r e e  was thought t o  be dead but  it s t i l l  survived i n  December 
1967 (BSFW). Specimen m a t e r i a l  from t h i s  p l a n t  was co l l ec ted  i n  1961, 1963 
and 1964. 

Two a d d i t i o n a l  small  t r e e s  were found a l i v e  i n  r ecen t  years .  Kr id le r  
(BSFW) noted i n  ~ e c e m b e r  1967 t h a t  two t r e e s  south of t h e  northwest landing 
were t h r i v i n g  and i n  bloom. At l e a s t  one of these  t r e e s ,  and probably both, 
had been present  more than a year  e a r l i e r  (Fig.  33). 

*Phyllostegia v a r i a b i l i s  B i t t e r  

Specimens found by Schauinsland i n  1896 were l a t e r  described a s  t h i s  
species  by B i t t e r  (1900: 437). I n  1896 it was s c a t t e r e d  near  t h e  beach of 
the  west and e a s t  s i d e s  (Schauinsland, 1899: 97). It was s t i l l  p resen t  i n  
small patches i n  1903, mostly on the  windward s i d e  ( ~ h r i s t o p h e r s e n  and Cam, 
1931: 11).  It disappeared from Laysan before 1911. 



Figure 32. Cyperus l aev iga tus  and Heliotropium curassavicwn near  north- 
western corner  of lagoon. POBSP photograph by P.C, Shelton, 
21 June 1966. 

Figure 33. Small Tournefort ia  a t  t o p  of west beach south of northwest 
campsite. POBSP photograph by P,C, Shel ton,  15 June 1966. 



[Nicotiana glauca Grah.] 

Tree tobacco was introduced by Wilder in 1930 but did not long survive. 

Nicotiana tabacum L. 

Introduced early in the 1900ts, tobacco was first collected by W.A. 
Bryan in 1911. In 1923 a rather large patch was found near the southern 
end of the lagoon and spreading through the southern and southwestern por- 
tions of the island (~hristophersen and Cam, 1931: 13; Fig.22). Specimens 
were collected subsequently in at least 1930, 1959, 1963 and 1961t. At 
present scattered plants can be found in many locations in the interior of 
the island (~ig. 34) and apparently most abundantly on the west side. 

*Solarium nelsoni Dunal 

In 1896 Schauinsland (1899: 96) found this species on small sand dunes 
in a few places near the north beach. The only further record of this plant, 
once described as Solanum laysanense (~itter, 1900: 433-435), was a few 
patches observed in the same area in 1903 (~hristo~hersen and Cam, 1931: 12). 

Seeds collected on Nihoa were planted in the northwestern interior of 
the island in June 1962, and others, collected on Kure in September 1961, 
were planted in this area and north of the northern coconut trees in 
December 1963 (Kramer and Beardsley, ms. ; Tsuda, 1965 : 26-3). Subsequent 
observers found no evidence that any of these survived. 

Solanum nigrum L. 

The black nightshade was first collected on Laysan (as Solanum &- 
florum Jacq.) by Wilder in 1930 who found it growing alang the eastern end 
of the lagoon above high water. It has been collected by many recent oh- 
servers but ie apparently limited in its distribution on the island. 
Beardsley collected a specimen in 1962 as did Tsuda in 1963. The latter 
(~suda, 1965: 26) found but two plants growing near Scaevola along the 
trail leading from the beach to the campsite on the northwest side of the 
island. In 1964 Young collected a specimen from the same area and Long 
collected two other specimens, one growing in association with Eragrostis 
and Ipomoea on the southwest side of the lagoon and another growing in an 
open area on the west slope of the interior in association with the above 
and Fimbristylis. In 1966 Shelton collected a plant from among Scaevola 
along the western rim of the island. 

*Solanu tuberosum L. 

Potatoes were planted in 1859 (~rooks, 1859: 501) but did not survive. 
Several found growing in 1962 were uprooted. These were probably intro- 
duced during 1961-62 by military personnel (Kramer and Beardsley, ms .). 



Figure 34. Nicotiana tabacum ( l e f t  foreground) and Congza bonar iens is  
( r i g h t f o r e g r o u n d )  a t  t o p  of west seaward s lope .  POBSP 
photograph by P.C, Shelton, 14 June 1966. 

Figure 35. Scaevola taccada, Cyperus l aev iga tus ,  and Ipomoea pes- 
caprae along small  slough near  southeas t  corner of lagoon. 
South Cocos grove i n  mid-background. POBSP photograph by 
R.B. Clapp, 18 March 1968. 



[Cucurbita L.] 

Pumpkins were planted i n  1859 ( ~ r o o k s ,  1859: 501) but  d id  not  survive.  

Sicyos a t o l l e n s i s  S t .  John 

S t .  John (1970) r ecen t ly  examined specimens of Sicgos from the  north-  
western Hawaiian I s l ands  and described s i x  new species  which include a l l  
Sicyos occurr ing on these  i s l ands .  S. a t o l l e n s i s ,  f i r s t  c o l l e c t e d  by 
Schauinsland i n  1896, was subsequentiy co l l ec ted  i n  1911, 1930 and 1962. 
The 1896 and 1903 specimens a r e  ev iden t ly  ttiose formerly a t t r i b u t e d  t o  
Sicyos h isp idus  Hil lebrand by Chrfstophersen and Caum (1931: 37).  

Sicyos laysanens is  S t .  John 

This species  was f i r s t  c o l l e c t e d  by W.A. Bryan i n  A p r i l  1903 and sub- 
sequently l i s t e d  a s  Sicyos sp. by Christophersen and Cam. Subsequent 
c o l l e c t i o n s  were made i n  1911, 1959, 1962, 1963 and 1964* (St .  John, 1970: 
442). It has been co l l ec ted  a t  many l o c a l i t i e s  near the  lagoon and may be 
t h e  most abundant species  of $icyos on Laysan judging from the  g r e a t e r  
frequency with which it has been found i n  recent  co l l ec t ions .  

[Sicyos nihoaensis S t .  John] 

Seeds of t h i s  species ,  a t  t h e  time bel ieved t o  be Sicyos microcarpus 
Mann, were brought from Nihoa t o  Laysan i n  June 1962 and were p lanted  inland 
from t h e  campsite on the  northwestern perimeter of the  i s l and  ( ~ r a m e r  and 
Beardsley, ms . ) .  Subsequent observers  found no evidence t h a t  these  seeds 
ever  germinated. 

Sicyos semitonsus S t .  John 

This  species  was described from specimens co l l ec ted  from a f l a t  a rea  
a t  t he  northwest end of the  lagoon by Long on 19 September 1964. D e t a i l s  
of the  d i s t r i b u t i o n  on Laysan of t h i s  and o ther  species  of Sicyos must 
await  a d e t a i l e d  examination of a considerably l a r g e r  s e r i e s  of specimens 
than has been ava i l ab le  previously.  

Sicyos sp. 

Severa l  specimens from a t  l e a s t  September 1964 and June 1966 have not  
been c r i t i c a l l y  re-evaluated s ince  t h e  publ ica t ion  of S t .  John's  paper  i n  
1970. 

X S t .  John (1970) l i s t s  a specimen (C.R. Long #2,370) a s  both t h e  holotype 
semitonsus (p. 448) and a s  an example of Sicgos laysanens is  



GOODENIACEAE 

Scaevola taccada ( ~ a e r t n . )  Roxb. 

~ c a e v o l a *  was i n  1896 l imi t ed  t o  the  zone along the  beach, abundant 
along t h e  west beach, more s tunted  along the  e a s t  s i d e  ( ~ c h a u i n s l a n d ,  1896: 
95-96). By 1923 the  growth had been reduced t o  t h r e e  "exceedingly poor" 
patches, one southeas t  of the  lagoon halfway between shore and lagoon, one 
on the  north s i d e  of t h e  i s land,  and another  i n  t h e  northeastern corner  of 
the  i s l and  (Christophersen and Caum, 1931: 12) .  During t h i s  v i s i t  and i n  
1930 Wilder planted seeds and p lan t s ,  r e spec t ive ly  (wetmore, m s .  ; Wilder, 
ms.  b; Gregory, 1931: 16) .  

A t  p resen t  t h i s  species  has l a r g e l y  recovered i t s  former abundance and 
i n  f a c t  may be more widespread than i n  1896. It i s  now found i n  abundance 
i n  a we l l  developed band around t h e  outer  perimeter  of the  i s l and  j u s t  inland 
from the  beach (cf .  darker  vegeta t ion  i n  Figs.  2-4 ). Scat tered  p l a n t s  a r e  
found inland on t h e  west s i d e  of t h e  i s l and  t o  wi th in  about 50  yards of the  
lagoon. It occurs i n  g r e a t e r  abundance i n  the  eas t e rn  i n t e r i o r ,  occas ional ly  
forming we l l  developed stands near the  lagoon edge (Fig. 35 ). 

The recovery of t h i s  species  no doubt played an  important r o l e  i n  t h e  
recovery of the  seabi rd  populat ions s ince  it i s  t h e  p r i n c i p a l  nes t  s i t e  f o r  
populations of Great Fr iga tebi rds ,  Red-footed Boobies, and Black Noddies 
and provides a s  w e l l  t he  necessary cover f o r  nes t ing  Red-tailed Tropicbirds.  

COMPOSITAE 

Conyza bonar iens is  (L.) Cronq 

The h a i r y  horseweed was probably introduced by t h e  HIRAN operat ion of 
the  e a r l y  1960's. It was f i r s t  found growing j u s t  south of t h e  campsite on 
t h e  northwest s i d e  of the  i s land.  A l l  p l a n t s  seen a t  t h a t  time were up- 
rooted ( ~ s u d a ,  1965: 23). Specimens were subsequently co l l ec ted  from the  
same a rea  i n  1964 and 1966. 

Despite continued e f f o r t  i n  r ecen t  years ,  BSFW personnel have been 
unable t o  e rad ica te  t h e  p l a n t  and it continues t o  survive and spread (Fig.34).  
I n  September 1969 numerous dry  p l a n t s  r e t a i n i n g  much seed were seen (BSFW). 

*Lipochaeta i n t e g r i f o l i a  (Nutt.)  Gray 

In 1896 it occurred i n  a band j u s t  bceanward from the  a s soc ia t ion  of 
Sesuvium, H e l i o t r o p i m  and Cyperus bordering t h e  c e n t r a l  lagoon (Schauinsland, 

*We have records ind ica t ing  t h a t  specimens were c o l l e c t e d  i n  1896, 1902, 
1911, 1923, 1930, 1959, 1963 and 1964. Lamoureux (1963: 6 )  s t a t e s  t h a t  
t h e  species  "is represented i n  a l l  c o l l e c t i o n s  from Laysan" which implies  
t h a t  it was a l s o  co l l ec ted  i n  1903 and 1961. Christophersen and Caum 
(1931: 38),  however, f a i l  t o  l i s t  any specimens from 1903. 



1899). Specimens were col lec ted  by Schauinsland and by Bryan ( i n  2903) 
who found it growing i n  the  f i n e  guano around the  edge of the  lagoon. It 
was not repor ted  by l a t e r  observers  and presumably is one of the  spec ies  
t h a t  vanished under t h e  onslaught of r a b b i t s .  

Seeds from Kure were sown i n  two l o c a l i t i e s  ( see  Cenchrus agrimonioides, 
above) i n  December 1963 (Tsuda, 1965: 2 ,  bu t  no p l a n t s  were repor ted  by 
l a t e r  v i s i t o r s .  

Pluchea indica  (L.) Less. 

Fluchea i s  a recent  in t roduct ion ,  f i rs t  c o l l e c t e d  by Bu t l e r  i n  A p r i l  
1959 and subsequently i n  1959, 1961, 1963 and 1964. It occurs i n  many a r e a s  
around t h e  lagoon, being l a r g e l y  absent  from the  western border and reaching 
i t s  maximum development a t  the  northwest ( ~ i g .  36)and nor theas t  corners  of 
the  lagoon. 

[Calophyllum inophyllum (L.) Sol ]  

LECYTKIDAC~E 

[Barringtonia a s i a t i c a  (L.) Kurz] 

COMBXElCACEAE 

[Terminalia catappa L.] 

[Terminalia myriocarpa Huerck & Muell.-Arg.] 

[Conocarpus e r e c t a  L.] 

The f i v e  species  l i s t e d  above were a l l  unsuccessful  in t roduct ions  t o  
Laysan. A l l  f i v e  were p lanted  i n  1930 and Calophyllum and Barringtonia 
were planted i n  1923 a s  w e l l  (wetmore, ms. ;  Wilder, ms.  b) .  



Figure 36. Stand of Pluchea indica  north of lagoon. North Cocos grove i n  background. POBSP - 
photograph by P.C. Shelton, 21 June 1966. 
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LAYSAN ISJANE FAUNA 

Int roduct ion  

Laysan has long been t h e  most f a m i l i a r  b i o l o g i c a l l y  of the  North- 
western Hawaiian I s l ands  and was one of t h e  f i r s t  t o  be explo i ted .  I t s  
r e l a t i v e l y  easy access,  l a r g e  area ,  f r e sh  water supply, and na tu ra l  re -  
sources permitted p r o f i t a b l e  occupancy f o r  over a  decade. Laysan a l s o  
had the  most remarkable b i o t a  of any i s land in  the  chain with a  very high 
degree of endemicity including four (of 27) p lan t s ,  f i v e  b i rds ,  and a 
number of in sec t s .  The combination of t o l e r a b l e  l i v i n g  condit ions a t  
t he  guano headquarters  and the  remarkable b i o t a  e a r l y  a t t r a c t e d  seve ra l  
b i o l o g i s t s  and t h e i r  r e p o r t s  soon made Laysan synonymous with teeming 
colonies  of f e a r i e s s  seabirds--a v e r i t a b l e  paradise f o r  b i o l o g i s t s .  
Unfortunately i s land occupancy a l s o  r e s u l t e d  i n  a  continuing c o n f l i c t  
between the  na t ive  b i o t a  and man and h i s  in t roduct ions .  I n  l e s s  than 
35 years  t h i s  c o n f l i c t  r e su l t ed  i n  the  des t ruc t ion  of two endemic p l a n t s  
(and nine o ther  na t ive  species) ,  t h r e e  endemic b i rds ,  and a number of 
the  endemic i n s e c t s .  Other populations, notably  those of s e a l s  and 
tur t l -ee ,  were gravely depleted and only the  t imely a r r i v a l  of the  Tanager 
Expedition prevented complete des t ruc t ion  of the  vege ta t ion  and the  en- 
t i r e  endemic b i o t a .  

Reports published p r i o r  t o  and including Schauinsiand's  suggest 
t h a t  t h e  i s l and  f l o r a  was l i t t l e  a f f ec ted  by man through 1896. One 
species,  t h e  endemic palm, P r i t c h a r d i a  sp.,  had become e x t i n c t  and only 
one introduced species,  Amaranthue v i r i d i s ,  was y e t  present .  Schau- 
ins l and ' s  desc r ip t ion  of the  fauna a l s o  agrees with those of Palmer and 
Munro and again suggests  minimal dis turbance by man. He l i s t e d  5 
endemic land b i rds ,  17 breeding seabi rds ,  and 18 t r a n s i e n t s  and a c c i -  
d e n t a l ~ .  Three of t h e  endemics l a t e r  became e x t i n c t .  Subsequently many 
a d d i t i o n a l  t r a n s i e n t s  and acc iden ta l s  were recorded. However, t he  number 
of species  of breeding seabi rds  has not  changed al though g r e a t  population 
changes have occurred i n  t h e  l a s t  seventy-f ive years .  

Seabird colonies  f lou r i shed  throughout t h e  19th  century.  Although 
the  i s land was occupied during t h e  l a s t  p a r t  of t h i s  period, most b i rds  
were not adversely a f f e c t e d  by the  guano opera t ion .  I n  f a c t  t h i s  occu- 
pancy may have protec ted  t h e  i s l and  from the  ravages of f e a t h e r  harves t -  
e r s .  Some populat ions were, however, being a f fec ted  before terminat ion 
of the  main guano operat ion in  1904 and f e a t h e r  hunters  d i d  g r e a t  damage 
in  1909, 1910, and 19x5. The designat ion of Laysan a s  a b i r d  r e se rva t ion  
in  1909 and subsequent p a t r o l l i n g  and inspect ion by U.S. Revenue Cu t t e r s  
probably prevented even g r e a t e r  des t ruc t ion .  I r o n i c a l l y  the  most l a s t i n g  
damage t o  the  Laysan b i o t a  r e s u l t e d  no t  from f e a t h e r  r a i d s  bu t  r a t h e r  
from the  in t roduct ion  of r a b b i t s  by a well-meaning i s l a n d  manager. Rab- 
b i t s  were introduced about 1903 and were a l ready causing s i g n i f i c a n t  
damage t o  the  vegeta t ion  by 1911. E f f o r t s  t o  e l iminate  a l l  r a b b i t s  i n  
1912 and 1913 f a i l e d  and not  u n t i l  1923 was a  second at tempt made. By 
t h i s  time Laysan was a near  dese r t ,  t h r e e  endemic b i r d s  were near  



e x t i n c t i o n  and two had vanished fo reve r  (a  t h i r d  became e x t i n c t  wi th in  
a month). Elimination of r a b b i t s  and a r t i f i c i a l  p l an t ing  s t a r t e d  t h e  
i s l and  on the way t o  recovery and by 1936 condit ions were s u p e r f i c i a l l y  
nea r  normal. 

Breeding b i r d  populations f l u c t u a t e d  with changes i n  i s l and  condi- 
t i o n s  and environment. For example, t he  Laysan Albatross numbered in  
the  many hundreds of thousands, perhaps a mi l l ion  o r  more, i n  1891. By 
1911 the  population was reduced t o  under 200,000 breeding b i r d s  with 
continued d r a s t i c  decreases t o  under 50,000 in  1915 and under 30,000 in  
1923. Even though the  number of non-breeding b i r d s  i s  unknown, the  
magnitude of t h e  population dec l ine  i s  nevertheless  r e a d i l y  apparent .  
By 1950 and the  r e tu rn  of favorable  h a b i t a t  t he  population had i n -  
creased t o  over 100,000 b i r d s  and by the  1960's  had reached a t  l e a s t  a 
h a l f  mi l l ion  b i r d s .  Another dramatic  example i s  the  Laysan Teal  which 
survived a population low of one i n  1930 but which was r e c e n t l y  believed 
t o  number a t  l e a s t  600 b i r d s .  

F i f ty-n ine  species have been recorded from Laysan but over h a l f  
of these  a r e  acc iden ta l  o r  i r r e g u l a r  v i e i t o r e .  The o r i g i n a l  22 breed- 
ing species  (Tables FI-1 and FI-2) represented s i x  orders :  P r o c e l l a r i i -  
formes ( 7  Pelecaniformes ( 5 ) ,  Anseriformes ( l ) ,  Gruiformes ( I ) ,  
Charadriiformes (5 ) ,  Passeriformes ( 3 ) .  The remaining t r a n s i e n t  and 
acc iden ta l  spec ies  ( ~ a b l e s  FI-3 and FI-4) a r e  predominantly shorebirds,  
g u l l s ,  and ducks. 

The 17 breeding seabi rds  occur a l s o  on most of the  o the r  North- 
western Hawaiian Is lands  but  Laysan has the  l a r g e s t  t o t a l  seabi rd  
population of the group and many species  have t h e i r  l a r g e s t  populat ions 
t h e r e .  Among the exceptions a r e  the  Bonin Pe t re l ,  most abundant on 
nearby Lis ianski ,  and the  Great F r iga teb i rd ,  most abundant on Nihoa I s l and .  

A l l  breeding species e x h i b i t  a d e f i n i t e  annual cycle  which, however, 
f o r  some species  may vary a month o r  more from year  t o  yea r .  Five 
species,  Black-footed Albatross,  Laysan Albatross, Bonin P e t r e l ,  Sooty 
Storm P e t r e l ,  and Black Noddy, have t h e i r  peak breeding season i n  winter  
and sp r ing  while the  o ther  species  a r e  spring and summer breeders .  Some, 
notably t h e  White Tern and Blue-faced Booby, have f a r  more extended 
seasons than o thers  with a few b i r d s  breeding a t  a l l  seasons of the  year  
but with the  main population breeding a t  a peak period a s  shown i n  Table 
FI-1. 

The p a r t i a l  temporal replacement of species  u t i l i z i n g  s i m i l a r  n e s t -  
ing  a r e a s  has been discussed by numerous w r i t e r s  including Schauinsland 
(1899) and Richardson (1957). Thus the  Bonin P e t r e l  and t h e  two a lba-  
t r o s s e s  a r e  wel l  i n t o  t h e i r  breeding cycles before the  a r r i v a l  of the  
Wedge-tailed Shearwater. Competition f o r  the  same space i s  reduced a s  a 
r e s u l t  of nes t  l o s s  and reduced space requirements of t h e  former a s  the  
nes t ing  cycles progress. The marked s p e c i f i c  requirements f o r  nes t ing  
s i t e s  have a l s o  been discussed a t  length,  notably by Fisher  (1903a). 



Table FI-1. Present s t a t u s  of breeding seabirds on Laysan. 

Species S t a t u s  and Numbers Primary Breeding Period 

Black-footed Albatross Abundant Mid-November through mid- 
(J+O,OOO - 80,ooo) J U ~ Y  

Laysan Albatross Abundant Mid-November through 
(500,000 - 600,000) e a r l y  J u l y  

Bonin P e t r e l  Abundant Mid-January t o  l a t e  June 
(200,000) 

Bulwer's P e t r e l  Common Late May through August 
(10,000 - 20,000) 

Wedge-tailed Shearwater Abundant June through November 
(200,000 - 400,000) 

Christmas Shearwater Common Mid-April through l a t e  
(6,000 - 10,000) September 

Sooty Storm P e t r e l  Common Late December t o  June 
(2,000 - 3,000) 

Red-tailed Tropicbird Common Late A p r i l  through e a r l y  
(4,000) October 

Blue-faced Booby Common Late March through 
(1,000 - 2,000) September 

Brown Booby Uncommon Late March through 
(100 - 200) October 

Red-footed Booby Common February through Septem- 
(2,000 - 3,000) ber 

Great Fr igatebi rd  Common March through October 
(5,000 - 8,000) 

Sooty Tern Abundant Early A p r i l  t o  e a r l y  
(2,000,000) September 

Gray-backed Tern Common March through e a r l y  
(12,000 - 40,000) August 

Brown Noddy Common March through September 
(20,000 - 40,000) 

Black Noddy Common November through Ju ly  
(5,000) 

White Tern Common May through August 
(1,500) 



Table FI-2. S t a t u s  of endemic Laysan b i r d s .  

Species  Previous Status* Present  S t a t u s  

Laysan Teal  Uncommon t o  common Uncommon (500-700) 
(6 - 12)  

Laysan R a i l  Abundant (2,000) Ext inc t ,  s. 1923++* 

Laysan Mi l l e rb i rd  Common t o  abundant Ext inc t ,  p r i o r  1923 
(under 300) 

Laysan Honey-eater Uncommon t o  common Ext inc t ,  A p r i l  1923 
(300) 

Laysan Finch Abundant (2,700) Abundant (10,000) 

* F i r s t  s tatement  g ives  r e l a t i v e  abundance during t h e  l a t e  19 th  century;  
numerical es t imate  i n  parentheses i s  from l g l l  j u s t  before major 
h a b i t a t  d e s t r u c t i o n  occurred. 

**Birds t r ansp lan ted  t o  Midway survived u n t i l  1944. 

Table FI-3. S t a t u s  of r e g u l a r  shorebi rd  spec ie s  on Laysan.* 

Months Recorded 
Species S t a t u s  J F M A  M J  J A  S 0 N D  

Golden Plover Abundant X  X X X X X - X ? X  

Ruddy Turnstone Abundant L X  X X  X ? X  

Bris t le - th ighed Curlew Common X  X - - - 4  X  X  X-X ? X  

Wandering T a t t l e r  Common X  X X X  X  X ? X  

Sanderl ing Uncommon X  X-X X  X-X ? X  

*Solid l i n e s  i n d i c a t e  period of g r e a t e s t  abundance. 
?No s p e c i f i c  records,  probably because of no r ecen t  v i s i t s .  



Table FI-4. Months of occurrence of a c c i d e n t a l  and vagrant  species  
on Laysan. 

. . . .  . P .  
Tota l  c e h y i ; i i  a m 

Species Records 2 4 Z 6 s 4 m o a 

Sooty Shearwater 
Pelagic  Cormorant 
Emperor Goose 
Mallard 
P i n t a i l  
Common Teal  
[Garganey Teal]* 
American Widgeon 
Shoveler 
Bufflehead 
Harlequin Duck 
Semipalmated Plover 
Black-bel l ied Plover 
[Whimbrel] 
Greater  Yellowlegs 
Lesser  Yellowlegs 
Sharp- ta i led  Sandpiper 
Pec to ra l  Sandpiper 
Ba i rd ' s  Sandpiper 
Dunlin 
Unidentified Sandpipers 
Dowitcher sp .  
Marbled Godwit 
Bar- ta i led  Godwit 
Red Phalarope 
Northern Phalarope 
[Glaucous-winged Gull] 
Glaucous Gul l  
Herring G u l l  
Unidentif ied l a r g e  g u l l s  
Bonaparte 's Gull  
Black-legged Kittiwake 
Blue-gray Noddy 
Horned Puff in  

("winter")  
X 

X 

*The occurrence of species  l i s t e d  i n  brackets  has not been adequately 
confirmed. 

Thus the  Black Noddy, Great Fr iga tebi rd ,  and Red-footed Booby u t i l i z e  
the  branches of woody vegeta t ion  while the  Red-tailecl Tropicbird and 
Christmas Shearwater nee t  under t h e  deep cover and the  Brown Noddy 
chooses t h e  more open edges. Likewise the Sooty Tern and Laysan Alba- 
t r o s s  n e s t  on the  sur face  of the  more open bunch grass  a s soc ia t ion  while 



t h e  Bonin P e t r e l  and Wedge-tailed Shearwater burrow i n  t h e  same a rea .  
Black-footed Albat rosses  p r e f e r  t o  nes t  on sandy beaches whereas 
Laysans p re fe r  open a r e a s  inland from the  beach, e s p e c i a l l y  the  f l a t  
a r e a  near t h e  lagoon. Numerous o the r  examples a r e  c i t e d  by Fisher .  

The r e l a t i v e l y  l a r g e  number o f  species  of endemic land b i rds  
formerly present  ( f i v e )  was probably made poss ib le  by the  l a rge  i s l and  
area ,  t he  var ied  and s t a b l e  vegeta t ion ,  and perhaps a l s o  the  presence 
of a f r e sh  o r  mildly brackish pond. The t h r e e  e x t i n c t i o n s  were c l e a r l y  
the  r e s u l t  of devegetat ion and with the  r e t u r n  of s t a b l e  vegetat ion t h e  
surviving t e a l  and f inch  have probably re turned t o  t h e i r  o r i g i n a l  
numbers (Table FI-2). 

By f a r  t h e  major i ty  of t h e  t r a n s i e n t  and acc iden ta l  spec ies  recorded 
from Laysan a r e  strong-winged shorebirds and ducks t h a t  breed in  the  
a r c t i c  o r  suba rc t i c  and migrate southward f o r  the  winter  months. Five 
of these  shorebirds (Table FI-3) a r e  of r egu la r  occurrence i n  consider- 
a b l e  numbers and winter  r e g u l a r l y  throughout the  c e n t r a l  P a c i f i c .  Others, 
such a s  the  P i n t a i l  and the  Shoveler, occur r e g u l a r l y  in  the  Northwestern 
Hawaiian Is lands  and probably v i s i t  Laysan during most years .  Most of 
the  t r a n s i e n t s ,  however, a r e  s t r a g g l e r s  i n t o  t h e  c e n t r a l  Pac i f i c  and 
occur sporadica l ly  i n  small  numbers during t h e  f a l l  months. Since r e l a -  
t i v e l y  few acc iden ta l s  a r e  seen during the  spr ing  months, most must 
e i t h e r  move f a r t h e r  south during t h e  winter  o r  succumb t o  the  environment. 
Observation of l i v i n g  g u l l s  on one t r i p  up the  leeward chain in  1963 and 
the  f inding of dead g u l l s  on a subsequent t r i p  suggest t h e  l a t t e r .  The 
presence of a l a r g e  c e n t r a l  lagoon and extensive mudflats undoubtedly 
makes Laysan an a t t r a c t i v e  spot  f o r  ducks and shorebirds.  Surpr is ingly  
few oceanic b i r d s  and vagrant  land b i rds  have been reported,  probably 
because of inadequate coverage of t h e  i s land f o r  an extended period of 
time. Continued occupancy of the  i s l and  by an a l e r t  o rn i tho log i s t  
would undoubtedly r e s u l t  i n  a marked increase i n  t h e  number of acc iden ta l s  
recorded. 

Mammals 

The na t ive  mammalian fauna i s  l imi t ed  t o  one species ,  t he  Hawaiian 
Monk Seal,  Monachus schauinslandi,  which uses the  sandy beaches bordering 
Scaevola f o r  hauling grounds. The monk s e a l  was considered "numerous" by 
Paty i n  1852 but was hunted almost t o  ex t inc t ion  during the  l as t  ha l f  of 
the  19th century.  With p ro tec t ion  t h e  population has increased g r e a t l y  
and it i s  again a r egu la r  p a r t  of t h e  Laysan fauna. 

Numerous domestic animals were imported t o  Laysan during t h e  period 
of human occupancy. Among these  were hogs, mules, cows, horses,  a 
donkey (?) ,  guinea pigs,  and r a b b i t s .  A l l  except the  r a b b i t s  were e i t h e r  
removed when t h e  i s l and  was deser ted  o r  e l s e  f a i l e d  t o  survive.  The 
r a b b i t s  mul t ip l i ed  tremendously and had nea r ly  destroyed t h e  i s l and  vege- 
t a t i o n  by 1923 when t h e  l a s t  ones were bel ieved k i l l e d .  



Rept i les  

Two species occur on Laysan--the Green Sea Tur t l e ,  Chelonia mydafi, 
and the  Snake-eyed Skink, Ablepharus boutoni--and another ,  t he  Fox Gecko 
(~emidac ty lus  g a r n o t i ) ,  formerly occurred t h e r e .  Both the  l i z a r d s  were 
probably introduced t o  the  i s land by man but the  t u r t l e  i s  na t ive  t o  
Laysan. Tur t l e s  s t i l l  use the  i s land a s  hauling grounds but probably 
only a very few breed t h e r e .  They were abundant on Laysan during the  
19th century and were heav i ly  u t i l i z e d  by v i s i t i n g  seamen and fishermen. 
Numbers were g r e a t l y  reduced and the re  has been l i t t l e  increase in the  
population s ince .  

Species Accounts 

Birds 

I n  the  following species  accounts ( b i r d s ) ,  t h e  common and s c i e n t i f i c  
names and t h e  sequence of species  a r e  from standard references,  p r imar i ly  
the  AOU Checklis t  (1957)--and f o r  the  Procel la r i i formes  and Laridae, King 
(1967). 

A standard format i s  employed f o r  each species  a s  indica ted  below: 

Sta tus :  Intended t o  provide a very  b r i e f  summary of the  occurrence 
and a c t i v i t y  of each species  while on Laysan. Included a re :  

A .  Relat ive Abundance: For breeding seabi rds  t h e  following 
sca le  i s  used: 1 )  abundant--peak populations i n  excess of 50,000 ind i -  
v iduals ;  2) common--peak populations of about 1,000-50,000 indiv iduals ;  
3)  uncommon--populations of l e s s  than 500 indiv iduals .  These l i m i t s  were 
chosen because est imated breeding populat ions of a l l  spec ies  f a l l  e a s i l y  
wi th in  one of these  ca tegor i e s .  A d i f f e r e n t  sca le  i s  used f o r  t r a n s i e n t  
shorebirds and endemic land b i r d s  because of the  much smaller  numbers in-  
volved: 1 )  abundant--peak populations in  excess of 1,000 indiv iduals ;  
2 )  common--peak populat ions of 100-1,000 indiv iduals ;  3 )  uncommon--regular 
in  occurrence but  peak populations l e s s  than 100 indiv iduals .  

B .  S t a tus :  Two ca tegor ies  a r e  used: 1) breeder--a species  
breeding on t h e  i s l and  but most indiv iduals  absent  during some p a r t  of 
the  non-nesting season; varying numbers of non-breeding b i r d s  ( l o c a l ,  
from other  i s lands ,  o r  both)  may be present  during t h e  non-nesting season; 
2) migrant--species v i s i t i n g  the  i s l and  only during the  non-reproductive 
season; may v i s i t  the  i s l and  only b r i e f l y  i n  t r a n s i t  elsewhere or  remain 
f o r  a s u b s t a n t i a l  period, usual ly  during the  winter  months. 

C .  Maxiqum recent  est imate:  These a r e  maximum (conservat ive)  
es t imates  during t h e  l a s t  decade. A l l  extreme es t imates  have been r e -  
evaluated and some have been omitted from the  t e x t .  A l l  such es t imates  
a r e  enclosed in  brackets  i n  the  appropr ia te  t a b l e  of observat ions o r  
wherever mentioned in  t h e  t e x t .  Whenever ava i l ab le ,  e s t h a t e s  made by 
the  POBSP a r e  used but some est imates were provided by t h e  BSFW. 



D. Period present :  The inc lus ive  period of usual  presence 
on Laysan i s  indicated,  together  with dura t ion  of s t r a g g l e r s  i f  appro- 
p r i a t e .  Period of absence i s  a l s o  provided. 

period of major breeding a c t i v i t y  i s  
the  ex ten t  of minor breeding 

periods.  

F. Nesting area :  A summary statement includes both the  usual 
nes t ing  h a b i t a t  and the genera l  a r e a s  u t i l i z e d  on the  i s l and .  

G.  Nest: A summary statement gives t h e  usua l  n e s t  s i t e  and, 
if per t inen t ,  t he  type of nee t  b u i l t .  

Populations: A l l  a v a i l a b l e  d a t a  ( ~ u b l i s h e d  and unpublished) a r e  
summarized i n  a  chronological  t a b l e  which i s  placed a t  t h e  end of the  
species  account. Where ava i l ab le ,  a c t u a l  counts o r  population es t imates  
a r e  presented;  when unavailable,  more q u a l i t a t i v e  d a t a  a r e  c i t e d .  Where 
s u f f i c i e n t  da ta  e x i s t ,  t he  v a r i a t i o n  i n  population es t imates  i s  discussed,  
p a r t i c u l a r l y  where h i s t o r i c a l  changes can be documented o r  s t rong ly  
indica ted  by ava i l ab le  da ta .  Fac to r s  a f f e c t i n g  these changes (5.6. 
f e a t h e r  r a i d s  and h a b i t a t  des t ruc t ion )  a r e  discussed.  

Annual Cycle: A general ized annual cycle based c h i e f l y  on obser- 
v a t i o n a l  da ta  i s  presented f o r  each species .  Where a c t u a l  observat ions 
a r e  lacking  ( a s  i n  November with no recent  t r i p s ) ,  i n t e rpo la t ed  da ta  
based on incubation period and f l e d g l i n g  period a r e  included. Var ia t ions  
i n  t he  nes t ing  cycle a r e  d iscussed  a s  a r e  such top ics  a s  breeding peaks, 
and, when avai lable ,  a c t u a l  d a t e s  of egg-laying, ha tching  and f ledging.  

Ecology: 

A .  Breeding: Both h i s t o r i c a l  and cu r ren t  da ta  a r e  presented 
and whenever possible the  two a r e  compared. De ta i l s  concerning pre- 
f e r r e d  nes t ing  a reas  and n e s t  s i t e s  a r e  included. Where poss ib le ,  known 
changes i n  breeding ecology a r e  presented and analyzed together  with 
environmental changes. 

B .  Non-breeding: U t i l i z a t i o n  of the  i s l and  by any non-breeding 
b i r d s  i s  discussed whenever d a t a  a r e  ava i l ab le .  

Specimens: Nearly a l l  known Laysan museum sk ins  were examined but 
a  d e t a i l e d  l i s t i n g  o r  ana lys i s  i s  impract ica l  because of the  l a r g e  num- 
be r s  involved. A t a b u l a r  summary ind ica te s  t h e  cu r ren t  d i s t r i b u t i o n  of 
study sk ins  i n  a  number of major museums. The l o c a t i o n s  of a  few 
a d d i t i o n a l  specimens ( including skeletons,  a lcohol ics ,  and n e s t s  and 
eggs) a r e  noted b r i e f l y  i n  the  t e x t .  The t abu la t ion  of study sk ins  
(d iv ided i n t o  th ree  ca tegor ies- -adul t  males; a d u l t  females; o ther ,  
including unsexed, chicks, e t c . )  i s  intended t o  ind ica te  t h e  most 
p r o f i t a b l e  sources of specimens f o r  f u t u r e  work. A more d e t a i l e d  l i s t -  
ing  of Laysan specimens, providing a d d i t i o n a l  data,  i s  on f i l e  a t  t he  
U.S. National  Museum and can be obtained upon reques t .  



Banding and Movements: A b r i e f  summary of a l l  POBSP banding i s  
presented i n  t abu la r  form ( o f t e n  broken down i n t o  age and sex c l a s s e s )  
by d a t e  of banding. When a v a i l a b l e ,  banding da ta  from HDFG and BSFW 
personnel a r e  included, e s p e c i a l l y  if POBSP bands were used. I n t e r -  
i s l and  movements a r e  presented i n  summary form and a r e  a l s o  l i s t e d  i n  
Appendix Tables. These include both b i r d s  banded on Laysan and recaptured 
elsewhere and b i r d s  banded elsewhere and recaptured on Laysan. In a few 
cases b i r d s  a r e  known t o  have made severalmovements, o f t en  involving 
s e v e r a l  d i f f e r e n t  i s l ands .  No d e t a i l e d  ana lys i s  of i n t e r i s l a n d  movement 
i s  at tempted.  

BLACK-FOOTED ALBATROSS Diomedea n ig r ipes  

s t a t u s  

Abundant breeder;  maximum r e c e n t  es t imate  of breeding population 
about 67,000. Present  from e a r l y  November through e a r l y  August; absent  
remainder of year .  Most nes t ing  i s  from mid-November through mid-July. 
Nests in  open aread, e s p e c i a l l y  the  ou te r  beaches. 

Populations 

No population es t imates  a r e  a v a i l a b l e  f o r  the  e n t i r e  period 
preceding the  f e a t h e r  r a i d  of 1909 t o  l 9 l O  but numbers  a able BFA-3) 
apparent ly  never approached those of t h e  Laysan Albat ross .  D i l l  and 
Bryan estimated 85,000 breeding b i r d s  i n  l 9 l l  and commented t h a t  t h i s  
species  suf fered  l e s s  than d i d  the  Laysan Albatross.  Two yea r s  l a t e r  
Bailey est imated a populat ion of 15,444 breeding b i r d s  (based on nes t  
count) and fol lowing the  1915 r a i d  Munter estimated 20,000 b i rds .  Both 
Ba i l ey ' s  and Wetmore's es t imates  of t h e  breeding populat ions ( t h e  l a t t e r ,  
18,800) a r e  considerably l e s s  than those during the  l a s t  two decades. 

The l a r g e s t  recent  es t imates  we able BFA-3) a r e  those of Rice and 
Kenyon whose work suggests  a breeding population on t h e  order  of 65,000 
b i rds .  O f  t he  more accura te  recent  es t imates ,  only one (near  40,000 
b i r d s  i n  December 1963) was made a t  a comparable time of year .  A l l  t he  
o the r  recent  es t imates  wese made i n  March o r  l a t e r  i n  the  yea r  and 
probably r e f l e c t  l e s s  than maximum populat ions due t o  n e s t  mor ta l i ty  
p r i o r  t o  censusing. Allowing f o r  annual  v a r i a t i o n  i n  the  s i z e  of the  
breeding population (which evident ly  may be considerable) ,  t he  more accu- 
r a t e  r ecen t  es t imates  of the  number of young  arch, 1964, 1969; May, 
1958; June, 1966, 1967) r a t h e r  c o n s i s t e n t l y  suggest maximal breeding 
populat ions on the  order  of 25,000 t o  30,000, occas ional ly  perhaps a s  
l a r g e  a s  40,000. Thus we f e e l  t h a t  t h e  breeding population i s  somewhat 
smal ler  than t h a t  indica ted  by Kenyon and Rice. We r a t h e r  suspect  t h a t  
t h e  1957 est imates were somewhat excessive o r  the  r e s u l t  of a p a r t i c u l a r l y  
l a r g e  nes t ing  population t h a t  season. 



Annual Cycle 

Adults  a r r i v e  in  e a r l y  November and egg laying  begins s h o r t l y  
a f t e r  t h e  b i r d s  r e tu rn  t o  t h e  i s l a n d .  Bailey (1956: 37)  found eggs 
common i n  l a t e  December 1912. He found the  f i r s t  n e s t l i n g  on 21 
January 1913, ind ica t ing  t h a t  the  f i rs t  egg was l a i d  about 16 November. 
This agrees  w e l l  with Schlemmer's 1915 observat ions  a able BFA-3). 
W i l l e t t ' s  observat ions ind ica te  eggs may be l a i d  through mid-January. 

Young begin f ledging i n  June and a l l  are gone by September. From 
5 t o  1 2  August 1965 only 25 emaciated young remained, ind ica t ing  t h a t  
the  major i ty  of the  b i r d s  had l e f t  t h e  i s l a n d  by the  end of Ju ly .  

Peak numbers of a d u l t s  occur on the  i s l and  during the  winter,  and 
they decrease r ap id ly  a f t e r  t h e  chicks ha tch .  By l a t e  spr ing  only a  
few a d u l t s  a r e  on the  i s l and  a t  any one time (more a t  n igh t ) ,  and by 
e a r l y  summer they v i s i t  the  i s l and  only inf requent ly  t o  feed t h e  young. 
No b i r d s  have been found on the  i s l and  in  September o r  e a r l y  October. 

Ecology 

Breeding: Nesting i s  t y p i c a l l y  on open sand beaches and t o  a  l e s s e r  
ex ten t  i n  l a r g e  openings among Scaevola and Eragros t i s .  I n  1891 Palmer 
( ~ o t h s c h i l d ,  1893-1900: 55) found t h e  main concentrat ion of b i r d s  on the  
south beach. Fisher  (1903a: 790) found them on t h e  sandy beaches on the  
north,  eas t ,  and south s ides ,  with only a few on the  west s i d e  and i n  the  
i n t e r i o r .  Other e a r l y  observers  i ill and Bryan, 1912: 17; Bailey, 1956: 
3'7; Wetmore, ms.) found the  same p a t t e r n  of d i s t r i b u t i o n .  However, Munter 
(1915: l39 )  i n  A p r i l  1915 found t h e  young t h a t  had survived a r a i d  by t h e  
f ea the r  poachers p r i n c i p a l l y  on t h e  southwestern, southern, and south- 
eas t e rn  beaches. 

The d i s t r i b u t i o n  of b i r d s  in  recent  years  has been s imi la r  t o  t h a t  
of t h e  e a r l y  p a r t  of the  20th century, with t h e  major concentrat ion along 
the  northern beach. 

Non-breeding: Non-breeding b i r d s  r o o s t  on t h e  beaches among t h e  
n e s t e r s .  Before they fledge, young b i r d s  ga ther  i n  small groups along 
the  outer  edges of the  beach, where they fan  t h e i r  wings and p r a c t i c e  
f ly ing ,  e s p e c i a l l y  during s t rong winds. 

Specimens 

Fif ty-seven Black-footed Albat ross  sk ins  from Laysan a r e  c u r r e n t l y  
d i s t r i b u t e d  i n  museums a s  indica ted  i n  Table BFA-1. Twenty-five addi-  
t i o n a l  mounted specimens a r e  d i s t r i b u t e d  a s  follows: AMNH ( 2  a d u l t  males 
and 1 a d u l t  female i n  Laysan e x h i b i t )  ; BPBM ( 2  a d u l t  males, 2  a d u l t  f e -  
males, 1 immature) ;'CW ( 2  a d u l t  males and 2 a d u l t  females i n  Laysan 
e x h i b i t ) ;  SUI (12 i n  Laysan e x h i b i t ) ;  MCZ ( 1  immature). A t  l e a s t  6 
skeletons (BPBM, 1; UCLA, 1; USNM, 4 )  and 26 eggs (BPBM, 14; MCZ, 12)  
a r e  a l s o  preserved. 



Table BFA-1. Locations of Black-footed Albat ross  sk ins  from Laysan. 

Adult Adult  
Museum Males Females Other Tota ls  

AMNH 4 3 2 9 
BPBM 0 0 7 7 
CMNH 1 1 0 2 
DMNH 0 2 5 7 
MCZ 1 0 0 1 
UMMZ 0 2 2 4 
USNM (non-POBSP) 13 4 6 23 

(POBSP) 0 o 0 0 
Other* 3 1 0 4 

Tota ls  22 13 22 57 

*Dickey Coll .  ( 2  dtJ) ; Law Coll .  ( 1  8 )  ; U. Minnesota ( 1  0 ) .  

Banding and Movements 

Various agencies have banded 2,385 Black-footed Albat rosses  on 
Laysan (Table BFA-2). Bands from two Black-footed Albatrosses banded a s  
l o c a l s  on Whale-Skate, French Fr iga te  Shoals,  were subsequently recovered 
on Laysan. Three b i r d s  banded on Laysan were l a t e r  recovered a t  sea 
(Appendix Tables 4-3a and 4-3b). 

Table BFA-2. Black-footed Albat ross  banded on Laysan. 

Period of Survey Bander Adults  Young Age Unknown To ta l  

1957 June-July WFG 0 200 200 
1958 June BSFW - 9oW 900 - 
1965 ~ u l y  POBSP 0 685 0 685 
1967 June POBSP 0 600 0 600 

Tota ls  0 1,485 go@ 2,385 

*These b i r d s  were probably a l l  o r  mostly young. 



Table BFA-3. Observations of Black-footed Albatross on Laysan. 

Population 
Date of Survey Estimate Breeding Status, Remarks, References 

1828 24 Mar. common Young  senbe beck, & Rothschild, 1893- 
1900: iii). 

1891 16-27 June fairly Young (~othschild, 1893-1900: 55) 
numerous 

1896 24 June- ? Breeding (Schauinsland, 1899: 101). 
24 Sept. 

1902 16-23 May ? Less abundant than Laysan Albatross; 
young  ishe her, 1903a: 790). 

20 Nov. ? 14 eggs collected by Schlemmer (MCZ). 

1903 18-24 Apr. ? At least 9 skins and 1 skeleton col- 
lected by W.A. Bryan ( BPBM). 

1905 20-21 Mar. ? 2 including 1 juvenile, collected 
(MCZ) . 

1906 18-20 NOV. ? 12 fresh eggs collected (MCZ). 

1911 24 Apr .- 85, OOW Estimate based on nest density* and 
5 June colony area computations (Dill and 

Bryan, 1912: 17). 

1912 12 Dec .- 28,000 Count in Feb. : 7,506 occupied and 
1913 11 Mar. (15,444)s 216 abandoned nests. First eggs 

hatched 21 January. First estimate 
includes 5,000 young and 7,500 un- 
employed birds (Bailey, 1952a: 39, 
55). All eggs laid by 15 January 
(Willett, ms. ). 

1915 3 Apr. 20,000 Young (Munter, 1915: l39) 

14 July no more than (Schlemmer and Schlemmer, ms. ) . 
100 seen 

26 Oct 1 First bird arrives (Schlemmer and 
Schlemmer, rns . ) . 

28 Oct. 4 (Schlemmer and Schlemmer, ms. ) . 
2 Nov. 71 Count (Schlemmer and Schlemmer, ms. ) . 



Table BFA-3. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

Estimate (Schlemmer and Schlemmer, 
ms.).  

Arr iv ing  i n  l a r g e  numbers (Schlemmer 
and SchLemmer, ms . ) .  

13 Nov. ? 1 s t  egg found (~chlemmer and Schlem- 
mer, ms. ) . 

24-25 Nov. ? 350 eggs p ickled  (Schlemmer and 
Schlemmer, ms . ) . 
Nesting; more numerous near shores 
of i s l and  ( ~ u n t e r ,  ms . ) . 
(Diggs, ms . ) . 

1923 8-13 Apr. ? Young (Wetmore, ms . ) . 
4,700 young, based on count (Wetmore, 
ms.) .  

(Wilder, ms.b). 1930 2-18 Aug. 0 

1936 7-18 Mar. count less  
thousands 

Young; 2 banded with brass  r ings  
( ~ r e m ~ e ,  m s .  ) . 
"Some on North and East  beaches" 
(Coultas,  ms . ) . 12  Dec. ? 

1950 23 June numerous Fully-feathered young (POFI) . 
1951 1 2  May ? 

l a t e  June- 36,480* 
e a r l y  J u l y  

Estimate (from t r a n s e c t  censuses)of 
ca.  18,240; most, if no t  a l l ,  young - 
(Brock, 1951b: 1 8 ) .  

1955 10 Feb. ? Ca. h a l f  a s  numerous a s  Laysan Alba- - 
tress. More with young than eggs 
(POFI) . 

1957 7 Jan. 64, ooox Estimate of 32,128 nes t s  from a e r i a l  
photos  ice and Kenyon, 1962: 375). 

25 June- ? 
3 J u l y  

Estimate of ca .  9,000 young, based on 
t r a n s e c t  census (woodside, ms. b ) .  



Table BFA-3. (continued) 

Population 
Date of Survey Est h a t e  Breeding Status,  Remarks, References 

1957 8-12 July few 

28 ~ e c .  67, oow Estimate of 33,523 nests  from a e r i a l  
photos (Rice and Kenyon, 1962: 375). 

1958 T; May- 
4 June 

"Few adul ts  present a t  any one time;" 
estimate of 8,700 young, 1/2 t o  2/3 
grown (Warner, ms . ) . 

1959 28 Apr . - ? 
1 May 

1961 7-8 Mar. ? 

4-10 Sept. 0 

1962 14-19 June ? 

Nesting; young, most on NW part  of 
island (~ramer ,  ms . ) . 
Young (Woodside and Kramer, ms. ) . 
None present (Woodside, ms .c )  . 
Downy and f lying young ( ~ r a m e r  and 
Beardsley, ms . ) . 

1963 11-13 Feb. abundant 

Evidently a count; eggs (walker, ms .b) . 3-10 Dec. 38,666 

Ca. 10,700 young on outer beach; l e s s  - 
than 1,000 elsewhere (BSFW, POBSP) . 

16-20 Sept. 0 

Ca. 10,000 t o  15,000 young, 1/4 t o  
7 3  grown (POBSP). 

1965 6-11 M r .  30, OO@- 
45, OOW 

Ca. 4,500 large young (POBSP) . - 17-21 July ? 

Ca. 25 emaciated young. No adults - 
seen (POBSP). 

Estimate of 10,000 young, 3/4 t o  
nearly f u l l  grown (BSFW). 

10-16, 1,500 
20-21 June 

Estimate of 10,000 young, based on par- 
t i a l  count of 7,652 young 3/4 t o  nearly 
f u l l  grown (POBSP). 

17-18 Sept. 

20-23 oct .  

(BSFW) . 



Table BFA-3. (continued) 

Population 
Date of Survey Estimate Breeding Status, Remarks, References 

1967 18-19 Mar. ? Estimate of 10,000-20,000 young (BSFW, 
POBSP) . 

7-12 June ? Estimate of 10,000 young based on 
partial count of 8,732 young; some 
losing down (POBSP) . 

5-11 Sept. 0 (POBSP) . 
13 Dec. thousands Nesting (BSFW) . 

1968 17-19 Mar. LO, 000- An estimated 5,000-10,000 young 
20, O O W  present; many unemployed birds (BSFW, 

POBSP) . 
1969 26-29 Mar. ? Estimate of 14,694 young based on 159 

transect censuses (BSFW). 

9 Sept. 0 (BSFW) . 

*Estimate is of the number of breeding birds. 

+Estimate is of breeding population prior to estimated mortality observed 
by Wetmore. Rice and Kenyon (1962: 375) give the post-mortality figu+e. 

 h he figure given by Rice and Kenyon for this visit (1962: 375) is 
evidently the result of a misreading of Brock'c paper. 

LAYSAN ALBATROSS Diomedea immutabilis 

Status 

Abundant breeder; maximum recent estimate 500,000 to 600,000. 
Present from late October through August or early September; absent 
during remainder of year. Most nesting is from mid-November through 
early July. Nests over most of the island with the major concentration 
around the lagoon. 

Populations 

It is evident from the photographs (Rothschild, 1893-1900: plate 38) 
and general comments of the earliest visitors to Laysan that the Laysan 



Albatross was abundant on Laysan i n  the 1890's and early 1900's. For 
example, in 1891 Palmer ( ~ o t h s c h i l d ,  1893-1900: 57) reported tha t  the 
species " l i t e r a l l y  covers the island. . . the  young in  some places being 
as  thick as they could stand." During t h i s  period (no specif ic  year 
given) Max Schlemmer, the island manager, estimated tha t  two million 
birds were present. No subsequent estimates a r e  t h i s  high. 

Although some albatrosses were k i l l ed  and par ts  of the colony d is -  
rupted by guano operations on Laysan, it i s  probable tha t  the presence 
of guano workcrs prevented the massive k i l l s  t ha t  occurred on other 
islands during t h i s  period. The spectacular decline in  population oc- 
curred l a t e r  and was probably the r e su l t  of feathek ra ids  i n  1909 t o  
1910 and 1915. 

D i l l ' s  estimate of 180,000 birds in  l a t e  Apri l  1911, one year a f t e r  
$he f i r s t  ra id ,  was based on a nest  count during mid-season but neverthe- 
l e s s  represented a major and sudden decline from the great  numbers present 
a t  the turn of the century. 

Numbers were s t i l l  very low duririg the 1912-1913 season and in  
February Wil le t t  and Bailey estimated only about 24,600 breeding birds 
with considerable nest loss .  Following the 1915 feather raid,  Munter 
reported the Laysan Albatross t o  be the "chief sufferer" among the 150,000 
t o  200,000 dead birds found on the island. He estimated tha t  only 40- 
50,000 l i v e  birds (with very few young) remained on the island. 

When v i s i t ed  in  1923, Laysan was a near deser t .  Wetmore (ms.) 
calculated an adul t  breeding population of 13,600 based on a chick count 
and a 50 percent nest  loss .  Unless a large number of unsuccessful 
breeders had departed the island pr ior  t o  h i s  a r r iva l ,  t h i s  represents 
the lowest l eve l  ever reported for  Laysan. By 1936 the island and ap- 
parently the albatross population were recovering nicely and today the 
population i s  considerably larger  than in  1911. 

It i s  d i f f i c u l t  t o  determine accurately the population s ize  today for  
we lack estimates of the number of nests a t  the peak of the nesting season, 
the amount of yearly nest loss, and the number of non-nesting birds pres- 
ent. The data suggest, however, maximal breeding populations on the 
order of 300,000 t o  possibly as many as  500,000 birds  a able LA-3). 

Since some available estimates include a l l  birds, including non- 
nesters using the island, and others include only the number of birds 
present a t  one time, it i s  of l i t t l e  value t o  compare these f igures  ( e .g . ,  
5 t o  12 August 1965 and 7 t o  12 June 1967). The only comparable f igures  
are  nest counts and these show considerable yearly variation.  In March 
1965, 15,000 nestl ings were banded and an estimated 20,000 t o  25,000 
were present, while in  June 1966 an estimated 150,000 were present 
(91,403 actual ly  counted). This most l i ke ly  represents a difference 
in  nest  loss  ra ther  than a change i n  the population and demonstrates the 
d i f f icu l ty  i n  determining long range population trends with the available 
data. 



Annual Cycle 

According t o  Fisher  (1903a: 789), who probably received h i s  
information from Schlemmer, Laysan Alba t ross  begin t o  a r r i v e  about 25 t o  
26 October and remain u n t i l  t h e  fol lowing August. Only one recent  
record, from September 1961, f a l l s  ou t s ide  these  limits. Evidently most 
of the  populat ion i s  present  by December. 

Egg l ay ing  begins by a t  l e a s t  20 November (Bailey, 1956: 44) and 
probably continues no l a t e r  than l a t e  December. The e a r l i e s t  ha tching  
da te  i s  23 January 1913 (Bailey, 1956: 44).  Schlemmer ( i n  Fisher ,  1903a: 
789) repor ted  t h a t  t h e  eggs hatched i n  February, suggest& a peak 
hatching per iod  i n  t h i s  month, and a peak egg laying  period i n  December. 

Young b i r d s  begin t o  leave  the  i s l a n d  by l a t e  June and most have 
l e f t  by the  end of Ju ly .  However, a few weak young, which probably soon 
died, were found 4 t o  10  September 1961. 

Largest  populat ions a r e  present  during t h e  winter .  A f t e r  t h e  chicks 
hatch, one a d u l t  spends most of i t s  time a t  sea, and a s  the  chicks mature 
both a d u l t s  spend an increas ing  amount of time away from t h e  i s l and .  By 
May and June r e l a t i v e l y  few a d u l t s  a r e  present  during t h e  day, though 
l a r g e r  numbers may come i n  a t  n igh t  t o  feed t h e  chicks.  V i s i t s  become 
l e s s  and l e s s  f requent  and few a d u l t s  a r e  present  a t  any one time i n  Ju ly  
and August. By September only a few late-maturing o r  dese r t ed  chicks  
remain. 

Ecology 

Breedinf;: Laysan Albatross nes t  over the  i s l and  i n  var ious  h a b i t a t s ,  
but only a few use dense vegeta t ion  o r  open beaches. 

F i she r  (1903a: 786) found them d i s t r i b u t e d  over the  whole i s l and ,  
with t h e  s i n g l e  exception of the  beaches. "The f l a t  p la in  surrounding 
the lagoon i s  t h e i r  f a v o r i t e  h a b i t a t ,  and we found them here  i n  the  
g r e a t e s t  numbers. This g r e a t  colony extended a l l  t he  way around the  
lagoon, but  c e r t a i n  por t ions  were more congested than o the r s .  The l a r g e s t  
s ing le  colony of young i s  on the  south  s i d e  of the  lagoon, where t h e  
ground has been leveled  off  i n  p a s t  yea r s  by the  phosphate-rock d iggers ."  

D i l l  and Bryan (1912: 15) found them only "along the  shores of t h e  
lagoon and on a small a rea  a t  t h e  south end of the  lagoon." Munter 
(1915: 139) found t h e  few young t h a t  remained a f t e r  the  r a i d  of f e a t h e r  
poachers " in t h e  c e n t r a l  p a r t s  of the  i s l and  around t h e  lagoon." 

Recent observers  found the  main concent ra t ion  of n e s t l i n g s  around 
the  lagoon b u t  b i r d s  were a l s o  found on t h e  e a s t ,  north, and south 
beaches, s e v e r a l  open a reas  on the  southwest sec t ion ,  and along t h e  
beach perimeter .  

"The n e s t  i s  made by t h e  female by merely scraping together  t h e  
ea r th  o r  mud wherever she i s  r e s t i n g ,  and bui ld ing  it i n t o  an e levated  



r i n g  within which he r  s i n g l e  egg i s  depos i ted ."  (Schlemmer, &Nut t ing ,  
1903: 325-326). This  embankment proves of g r e a t  se rv ice  when t h e  lagoon 
f loods .  I n  December 1912, Bailey (1956: 44) observed the  l o s s  of seve ra l  
thousand n e s t s  by f looding,  and thought t h a t  many more would have been 
l o s t ,  except f o r  the  d ikes  e rec ted  by t h e  incubating b i r d s .  Flooding of 
n e s t s  around the  lagoon apparent ly  occurs during most winters .  

Young b i rds ,  a s  they  mature, congregate i n  open a r e a s  and along t h e  
beaches during t h e  day, seeking shade during t h e  warmest periods and o f t en  
r e t i r i n g  t o  denser  vegeta t ion  a t  n igh t .  A s  they mature, an increas ing  
amount of time i s  spent  exerc is ing  on the  beaches and by e a r l y  August t h e  
o lder  and s t ronger  b i r d s  have l e f t  t h e  i s l and .  Perhaps up t o  3  percent  
of those which survive t o  mid-summer s t a r v e  t o  death on the  i s land,  ap- 
pa ren t ly  a s  the  r e s u l t  of dese r t ion  o r  i n s u f f i c i e n t  feeding by the  a d u l t s .  

Non-breeding: Data concerning the  a c t i v i t i e s  of unemployed b i r d s  
on Laysan a r e  lacking.  

Specimens 

One hundred s i x  Laysan Albat ross  sk ins  from Laysan a r e  cu r ren t ly  
d i s t r i b u t e d  i n  museums a s  ind ica ted  i n  Table LA-1. Thi r ty  a d d i t i o n a l  
mounted specimens a r e  d i s t r i b u t e d  a s  follows: AMNH (3  females in  Laysan 
e x h i b i t )  ; BPBM ( 2  a d u l t  males, 2  a d u l t  females, 1 chick)  ; CMNH ( 2  a d u l t  
males, 2 a d u l t  females i n  Laysan e x h i b i t ) ;  MCZ ( 1  a d u l t  male, 1 a d u l t  
female, 1 n e s t l i n g ) ;  SUI (15 b i rds  in  Laysan e x h i b i t ) .  Also preserved 
a r e  a t  l e a s t  8 skele tons  (BPBM, 1; USNM, 6 ;  Carnegie Mus., l ) ,  a  head 
(DMNH) and 22 eggs (BPBM, 10; MCZ, 12 ) .  

Table LA-1. Locations of Laysan Albat ross  sk ins  from Laysan. 

Adult Adult 
Museum Males Females Other Tota ls  

AMNH 
BPBM 
CMNH 
DMNH 
SUI 
IJMm 
USNM (non-POBSP) 

(POBSP)+ 
Other* 

Tota ls  30 37 39  lo6  

+ 
One hybrid. 

" B r i t .  Mus.  a at. H i s t . )  ( 1 ) ;  Law Coll .  ( I d ) ;  Leningrad ( I d ) ;  Acad. 
Nat. S c i .  Ph i l a .  ( I  8). 



Hybrid (Laysan X Black-footed) Albat rosses  have been reported from 
Laysan on s e v e r a l  occasions and three  specimens a r e  preserved. Data f o r  
the  th ree  skins ( a l l  males) a r e  a s  fol lows:  BPBM, taken by Bompke, May 
1905; CMNH 156076, taken by W i l l e t t  22 February l9U; USNM 494113, taken 
by t h e  POBSP on 7 March 1965. Another bel ieved t o  be a hybrid was seen 
i n  March 1968 by Karl  W .  Kenyon (pers .  comm.). 

Banding and Movements 

Various agencies have banded 22,237 Laysan Albatross on Laysan 
Is land (Table LA-2). Four Laysan Albat ross  banded elsewhere ( ~ u r e ,  1; 
Lis ianski ,  1; Pear l  and Hermes Reef, 2) have been recorded from Laysan; 
and 16 b i r d s  banded a s  n e s t l i n g s  o r  l o c a l s  on Laysan have been recovered 
elsewhere ( 2  a t  P e a r l  and Hermes Reef; 1 a t  Midway; 2 a t  Kure; 1 a t  Japan 
and 10 a t  s ea )  (Appendix Tables 4-4a and 4-4b). A 17th b i r d  o r i g i n a l l y  
banded on Kure was recaptured on Laysan and then l a t e r  recaptured on Kure. 
A t  l e a s t  142 of the  15,000 chicks banded in  March 1965 died before f l edg-  
ing, and t h e i r  bands were recovered from the  carcasses .  

Table LA-2. Laysan Albat ross  banded on Laysan. 

Period of Survey Bander Adults Young Age Unknown To ta l  

1957 June-July 
1958 June 
1964 Mar. 
1965 Mar. 

J u l y  
A'Jg. 

1966 June 
1967 June 

HDFG 
BSFW 
BSFW 
POBSP 
POBSP 
POBSP 
POBSP 
POBSP 

Totals  0 20,237 2,000 22,237 

*These b i r d s  were probably a l l  o r  mostly young. 

Table LA-3. Observations of Laysan Albat ross  on Laysan. 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1828 24 Mar. ?   senb beck, & Rothschild, 1893-1900: 
i i i ) .  

1890 16 J u l y  ? Young ( ~ y o n s ,  1890: 90). 

1890' s 2,000,000 (~chlemmer, & Nutting, 1903 : 322). 



Table LA-3. (continued) 

Population 
Date of Survey Estimate 

1891 16-21 June ? 

1896 24 June- ? 
24 Sept. 

1902 16-23 m y  "thousands" 

Nov . 
1903 Apr. 

1904 11 May ? 

15 - 16 Nov . ? 

1905 18 Mar. - 
Apr. 

1906 May ? 

1911 24 Apr. - 180, oow 
5 June 

1912 22 Dec. - 34,000 
1913 11 Mar. (25,000)" 

1915 3 Apr. 40, 000- 
50,000 

22 Aug. ? 

28 oct . ? 

Breeding Status, Remarks, References 

Nearly fledged young (~unro, 1942a: 72). 

(Schauinsland, 1899: 101). 

Young 2/3 grown (Fisher, 1903a: 786; 
1940a: 9). 

8 eggs collected by Schlemmer (BPBM). 

11 skins and 1 skeleton collected by 
W .A. Bryan (BPBM) . 
1 collected by Schlemmer (MCZ). 

12 fresh eggs collected by Schlemmer 
(MCZ).  

3 collected, including a nestling, by 
Schlemmer (MCZ ) . 
1 collected by Schlemmer (AMNH) 

Ca. 90,000 young based on count of nests -  ill and Bryan, 1912: 16; Dill, 1916b: 
173 1. 

Count in Feb. of 9,201 occupied and 3,120 
abandoned nests. First estimate includes 
4,600 non-nesting birds. First egg 
hatched 23 January (Bailey, 1952a: 55; 
1956: 44). 

Few young (~unter, 1915: 139) 

1 seen (Schlemmer and Schlemmer, ms . ) . 
First two arrived (Schlemmer and 
Schlemmer, ms. ) . 
8 more seen (Schlemmer and Schlemmer, 
ms.). 

2 Nov. 10 Counted (Schlemmer and Schlemmer, ms.). 



Table LA-3. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1915 8 Nov. 3 00 Estimate (Schlemmer and Schlemmer, ms.).  

12  Nov. 600 More a r r i v e d  than t o t a l  f o r  pas t  two 
weeks (Schlemmer and Schlemmer, ms . ) . 

1916 9 Feb. ? Nesting (Munter, ms.). 

1918 8-10 Sept.  ? Few seen (Diggs, ms. ) .  

192'3 8-13 Apr. ? Young (Wetmore, ms . ) . 
29 Apr . - 
14 May 13,600t 3,400 young (Wetmore, me.) 

1930 2-18 Aug. ? A few unfledged young s t i l l  p resent  
(Wilder, ms .b)  . 

1936 7-8 Mar. count less  Ten banded with braas  r i n g s  (~ rempe ,  
thousands ms . ) . 

12  Dec. "abundant" (Coultas, ms . ) . 
1950 23 June abundant Well-feathered young (POFI). 

1951 12  May 7 young (POFI) 

l a t e  June- 207,80# Count of E. 103,900 (most, if not a l l ) .  
e a r l y  J u l y  young  rock, 1951b: 1 8 ) .  

1955 10 Feb. ? Ca. twice a s  numerous a s  Black-footed 
E b a t r o s s .  Ca. 8@ of n e s t s  contained 
young, 2. 1% eggs (POFI). 

1957 7 Jan. 263, 0001~ An es t imate  of 131,328 n e s t s  made from 
and/or a e r i a l  photos (Rice and Kenyon, 1962: 

28 Dee.+++ 375 ) . 
25 June- ? Estimate of 45,000 young based on t r a n s -  
3 July e c t  census; es t imate  of 215,000 young 

based on banding of chicks and density/ 
a r e a  r e l a t i o n s h i p  (Woodside, ms.b). 

8-12 ~ u l y  "most numer- Half-grown t o  almost mature young 
ous . .  . b i r d  on ( ~ a b r e c q u e ,  1957: 1 7 ) .  
t he  i s l and . "  
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Table LA-3. (continued) 

Population 
Date of Survey Estimate 

1958 27 May- ? 
4 June 

1959 28 Apr. - ? 
1 May 

20-27 ~ u l y  ? 

1961 7-8 Mar. ? 

4-10 Sept. ? 

1962 14-19 June ? 

1963 11-PI Feb. thousands 

3-10 Dec. 497,948 

1964 10-11 Mar. 500,000- 
600, ooo 

16-20 ~ e p t .  o 

1965 6-11 Mar. 75,000- 
100,000 

17-21 July ? 

5-12 Aug. 5 

1966 26-31 Mar. 300,000 

10-16, ? 
20-21 June 

Breeding Status,  Remarks, References 

Ca. 67,000 1/2 grown young based on 12 - 
transect censuses. A considerable num- 
ber %of unemployed birds s t i l l  i n  area 
(Warner, ms . ) . 
Estimate of G. 69,000 young (based on 
2 of same transect l ines  [Kramer, ms.] 
as  used in  1958). 

"Downy, but f u l l  grown chicks" noted 
(~dvardy,  1963 : 191) . 
Young (Woodside and Kramer, ms . ) . 
10-20 young, most weak and emaciated, 
one adul t  seen 4 Sept. (Woodside, ms .c) .  

Young. Many apparently almost ready t o  
take f l i g h t  (Kramer and Beardsley, ms.) 

Mostly with small downy young; few eggs 
( ~ B S P )  . 
Evidently a count; most birds on eggs 
(walker, ms .b) . 
An estimated 150,000 young (BSFW, POBSP). 

An estimate of 20,000 t o  25,000 1/4 t o  
1/2 grown young based on 15,000 young 
banded (POBSP) . 
An estimated 10,000 downy t o  almost 
fledged young (POBSP) . 
Less than 1,000 young (POBSP) . 
Estimate includes l50,OOO non-nesting 
adults,  ca, 75,000 young present (BsFW). 

An estimated 150,000 young from 3/4 
grown downy chicks t o  almost f u l l y  fledged 
birds (based on a p a r t i a l  count of 91,403 
young and 4,246 adul t s ) .  An estimated 
5,000 t o  6,000 adults on the island a t  
any one time (POBSP). 
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Table LA-3. (continued) 

Population 
Date of Survey Estimate Breeding Status,  Remarks, References 

1966 17-18 ~ e p t .  o (BSFW) . 

1967 18-19 Mar. thousands e. 30,000-60,000 young (BsFW, POBSP) . 
7-12 June 200,000 - Ca. 25,000 young (based on count of B. 

16,500). Estimate includes a l l  adul ts  
using the  island (POBSP). 

5-11 Sept . 0 (POBSP) . 
13 Dec. ? Nesting (BSFW) . 

1968 17-19 Mar. 120,000- - Ca . 60,000-100,000 young present (BSFW, 
200, oom PQBSP) . 

1969 26-29 Mar. ? Estimate of 3. 77,300 young based on 
159 t ransect  censuses (BSFW) . 

9 Sept. 0 (BSFW) . 

*Estimate i s  of the breeding population. 

**It i s  not c lea r  which date or  dates t h i s  estimate i s  fo r .  

+Estimate of breeding population p r io r  t o  estimated 50% los s  of young. 
Rice and Kenyon (1962: 375) calculated 6,800 breeding pa i r s  based on 
Wetmore's post-mortality estimate. 

 he figure  given by Rice and Kenyon f o r  t h i s  v i s i t  (1962: 375) i s  evi- 
dently the r e su l t  of a misreading of Brock's paper. 

BONIN PETREL 

Status  

Pterodroma hypoleuca 

Abundant breeder; maximum recent estimate: "several hundred thousand. 
Present from mid-August t o  l a t e  June or  July;  absent remainder of year. 
Most nesting i s  from mid-January t o  l a t e  June. Nests in  burrows ch ie f ly  
under the  Eragrostis  association between the  lagoon and the beach c r e s t .  



Populations 

This i s  one of the  most d i f f i c u l t  spec ies  t o  census accura te ly  
because of t h e  l a r g e  numbers involved and i t s  burrowing and nocturnal  
h a b i t s .  D i l l  and Bryan and W i l l e t t  est imated populations of 160,000 
and 100,000 i n  l g l l  and 1912 t o  1913 re spec t ive ly  (Table BP-2). They 
d id  not  d e t a i l  t h e  b a s i s  f o r  these es t imates  but  W i l l e t t ' s  d iscuss ion  
ind ica te s  t h a t  h i s  was l i t t l e  more than a guess.  

W i l l e t t  (1919: 61) described considerable n e s t  l o s s  when burrows 
were f i l l e d  with blowing sand i n  February 1913 b u t - n o  q u a n t i t a t i v e  da ta  
were given. It i s  l i k e l y ,  however, t h a t  t he  species  sustained heavy 
losses  throughout the  period when t o o  l i t t l e  vegeta t ion  was present  t o  
hold the  sand during high winds. No nes t ing  occurred during Wetmore's 
v i s i t  (Apr i l  1923) and only a  few were seen.  

The l a r g e r  recent  est imates,  e s p e c i a l l y  those f o r  September 1966 and 
1967, ind ica te  t h a t  t h e  population has regained i t s  e a r l i e r  s i z e  (Table 
BP-2). 

Annual Cycle 

Bonin P e t r e l s  appear t o  have an unusual ly synchronous and regu la r  
breeding cycle .  Schauinsland (1899: 50) descr ibed  i n  d e t a i l  t he  a r r i v a l  
of the  f i r s t  b i r d s  on 17 August 1896. H i s  s tatement  t h a t  these  b i r d s  
a r r ived  "over a  period of seve ra l  years  from 15 t o  18 August every year  
without f a i l , "  probably was based on information obtained from i s l a n d  
re s iden t s .  The s i n g l e  recent  August v i s i t  found a few b i rds  on t h e  5 th ,  
with a  marked increase  by t h e  12th .  

Throughout the  f a l l  t h e  b i r d s  apparently r e t u r n  t o  the  i s l and  each 
night ,  d i g  burrows, and cour t .  Although Kr id le r  noted copulat ion i n  
September (BSFW, 1966), eggs a r e  not  l a i d  u n t i l  January. Max Schlemmer 
t o l d  Fisher  (1903a: 793) t h a t  "eggs a r e  l a i d  about the  f i r s t  of January, 
but  the  b i r d s  a r r i v e  i n  v a s t  numbers months be fo re . "  W i l l e t t  (1919: 60)  
sa id  "laying commenced the  f i r s t  week i n  January and was a t  i t s  he ight  
about 20 January."  

A marked change i n  behavior accompanies t h e  beginning of incubation.  
W i l l e t t  (1919: 60)  noted t h a t  "the a i r  a t  n igh t  f a i r l y  swarmed with t h e  
b i rds"  from t h e  time of h i s  a r r i v a l ,  22 December, u n t i l  7 January, a f t e r  
which the  b i r d s  were s t i l l  abundant but t h e  numbers in  the  a i r  decreased 
considerably.  These high numbers immediately before egg laying  may i n -  
d i c a t e  t h a t  the  b i r d s  do not leave the  i s l and  f o r  an in tens ive  feeding 
period j u s t  before lay ing .  

Hatching probably occurs a s  e a r l y  a s  l a t e  February, with a  peak from 
e a r l y  March through perhaps e a r l y  A p r i l .  On most March v i s i t s  observers  
repor ted  eggs and/or small young; no eggs have been found l a t e r  than 
March but t h e  presence of unfledged young i n  July 1957 implies  t h a t  they  
may be present  through l a t e  A p r i l .  Some young may f ledge  i n  e a r l y  May but  



most f ledge  from mid-May t o  mid-June. A l l  a r e  gone from the  i s l and  by 
l a t e  June o r  e a r l y  Ju ly .  During June they spend considerable time out-  
s ide  t h e i r  burrows a t  n igh t .  Personnel v i s i t i n g  Laysan in  June 1966 and 
1967 found not iceable  mor ta l i ty  of young Bonin P e t r e l s ,  but no quan t i t a -  
t i v e  da ta  were obtained. 

Few a d u l t s  a r e  present  i n  June, and probably a r e  usual ly  absent  i n  
Ju ly .  As long a s  a d u l t s  a r e  on t h e  i s land,  some may be seen cour t ing  and 
digging, but  whether these a r e  young non-breeding b i rds ,  b i r d s  t h a t  l o s t  
eggs o r  young e a r l i e r ,  or  normal breeding a d u l t s  i s  unknown. 

Ecology 

Breeding: F i s h e r ' s  (1903a: 793) desc r ip t ion  of the  nes t ing  a rea  of 
Bonin P e t r e l s  on Laysan i s  equal ly  appropr i a t e  today: "The long burrows 
in which t h e  b i r d s  nes t  honeycomb t h e  sandy s o i l  over a l l  t he  region cov- 
ered  by coarse bushy grass  (Eragros t i s ) ,  o r  from t h e  edge of t h e  p l a i n  
surrounding the  c e n t r a l  lagoon t o  the  d iv ide  overlooking the  sea."  The 
only a d d i t i o n a l  information from recen t  v i s i t s  i s  t h a t  on the  inner  o r  
lagoon s ide  of' t h e  nes t ing  area,  b i r d s  nes t  i n  cover composed of both 
Ipomoea and Eragrost*. Grea tes t  numbers occur on t h e  west s i d e  of t h e  
lagoon where the  Eragros t i s  - b e l t  i s  widest .  

The breeding h a b i t a t  of t h i s  spec ies  widely overlaps t h a t  of t h e  
Wedge-tailed Shearwater, the  o the r  major burrower on the  i s l and .  Although 
the breeding cycles  of the  two spec ies  a r e  staggered so  t h a t  t h e  shear-  
water eggs a r e  nut  l a i d  u n t i l  p e t r e l  chicks a r e  we l l  grown, the re  a r e  
periods i n  spr ing  and f a l l  when a d u l t s  of both species  a r e  digging and 
cour t ing  a t  t he  same time. Observations of r e l a t i o n s h i p s  between these  
two species  (e.g., competition f o r  s i t e s ,  use of each o t h e r ' s  burrows) 
a r e  few. W i l l e t t  (1919: 61) thought t h a t  the  shearwaters used p e t r e l  
burrows l a t e r  in  the  season, but he d i d  not document h i s  information. 

F isher  (1903a: 793) wrote "the burrows a r e  q u i t e  long, 6 f e e t  a t  
l e a s t ,  and usua l ly  t u r n  e i t h e r  t o  the  r i g h t  o r  t o  t h e  l e f t  a f t e r  t h e  f i r s t  
few f e e t . "  W i l l e t t  (1919: 61)  found them t o  be 6 t o  1 0  inches i n  diameter 
a t  t he  mouth and 7 o r  8 f e e t  i n  length,  with t h e  nes t  cav i ty  a t  t he  end 
f a i r l y  we l l  l i n e d  with grass  and leaves .  He a l s o  found one b i r d  nes t ing  
under an overturned basket.  I n  March 1964 Walker found one on an egg 
under a  p i l e  of boxes. Nests examined i n  March 1968 were inva r i ab ly  w e l l  
l i ned  with g r a s s  and sedge. 

Non-breeding: As f a r  a s  is  known, non-breeding b i r d s  i n  the  popu- 
l a t i o n  use the  same h a b i t a t  a s  t h e  breeders .  

Specimens 

One hundred f i f t e e n  Bonin P e t r e l  sk ins  from Laysan a r e  c u r r e n t l y  
d i s t r i b u t e d  i n  museums a s  indicated i n  Table BP-1. S i x  a d d i t i o n a l  mounted 
specimens a r e  d i s t r i b u t e d  a s  follows: AMNH ( 1  a d u l t  i n  Laysan e x h i b i t ) ;  
BPBM (1 male);  CMNH ( 1  a d u l t ) ;  SUI ( 3  i n  Laysan e x h i b i t ) .  Also preserved 
a re  a t  l e a s t  2 ske le tons  (BPBM, USNM) and 4 s k u l l s  (USNM) . 



Table BP-1. Locations of Bonin Pe t re l  skins from Laysan. 

Adult Adult 
Museum  ales Females Other Totals 

AMNH 10 9 1 
BPBM 9 3 6 
CMNH 4 1 0 
MCZ 5 2 1 
SUI 0 0 1 
UMMZ 4 4 0 
USNM (non-POBSP) 16 17 3 

(POESP) 4 10 2 
Other+ 2 1 0 

Totals 54 47 14 115 

* B r i t .  Mus. -(Nat. His t .  ) ( 1  9 )  ; Law Coll. ( I  d )  ; Moseley (1 3). 

Banding and Movements 

The POBSP banded 3,895 Bonin Petrels  on Laysan: 399 adul ts  i n  
February 1963; 500 adul ts  in  March 1964 and 352 adul ts  in  September 1964; 
2,544 adul ts  in  March 1965 and 100 young i n  June 1966. 

One adult ,  723-60810, banded a t  Southeast Island, Pearl  and Hermes, 
on 1 March 1963, was recaptured on Laysan on 19 September 1964. None 
banded on Laysan has been recovered elsewhere. 

Table BP-2. Observations of Bonin Petrele on Laysan. 

Population 
Date of Survey Estimate Breeding Status ,  Remarks, References 

1891 16-27 June ? 4 molting birds found in  burrows. 
Freeth, the island manager, said the 
breeding season was over and tha t  they 
occurred in  large numbers during t h e i r  
breeding time (Rothschild, 1893-1900: 
49). Nearly a l l ,  both old and young, 
had l e f t  the island (Munro, 1 9 4 1 ~ :  17) .  

F i r s t  returned 17 August; 1,000's 
present by 19 ~ u ~ u s t - ( ~ c h a u i n s l a n d ,  
1899: 50) .  

1896 24 June- 
24 Sept. 



Table BP-2. (continued) 

Population 
Date of Survey Estimate 

1902 16-23 m y  great  
numbers 

1903 Apr. ? 

1907 20-21 May 7 

l g l l  24 Apr .- 160,000 
5 June 

1912 22 Dee.- 100,000 
1913 11 Mar. 

1918 8-10 Sept. 250, 000 

1923 8-13 Apr. ? 

1957 25 June- 
3 July 

8-12 July ? 

1958 27 May- ? 
4 June 

1961 7-8 fir. very 
abundant 

4-10 Sept. ? 

Breeding Status ,  Remarks, References 

Most abundant proce l la r i id  on the 
island. Young p a r t i a l l y  molted into  
juvenal plumage (Fisher, 1903a: 793). 

10 skins and 1 skeleton collected by 
Bryan (AMNH, BPBM). 

8 collected by Schlemmer (MCZ).  

Young nearly fledged ( D i l l  and Bryan, 
1912: 18) .  

Laying began during f i r s t  week of Janu- 
ary and reached i t s  peak about 20 
January (Willett ,  1919: 60); egg noted 
9 January ( ~ i l l e t t ,  ms. ); 1 l a i d  as  
l a t e  as  25 January (Bailey, 1956: 58). 

Estimate considered conservative; 2nd 
most abundant species (Diggs, ms. ). 

Seen occasionally i n  evening (Wetmore, 
ms.). 

3 seen; others in  holes (Coultas, ms.). 

Post-nesting; 1 young (Woodside, ms .b) . 

(Labrecque, 1957: 18). 

Young present but not in  large numbers. 
A l l  examined had some down, but f l i g h t  
feathers were i n  f i n a l  stages of dev- 
elopment (Warner, ms. ) . 
Digging burrows and mating; eggs noted 
(Woodside and Kramer, ms . ) . 
Great numbers a t  night;  none during 
day; much digging (Woodside, I& c ) . 
Appeared every night in increasing 
numbers; not nesting; inspecting bur- 
rows, pairing, or, in  a few cases, 
excavating burrows or cleaning old 
ones (Udvardy, 1963 : 193 ) . 



Table BP-2. (continued) 

Population 
Date of Survey Estimate 

1962 14-19 June ? 

1963 11-l3 Feb. t e n s  of 
thousands 

3-10 Dec. ? 

1964 10-11 Mar. 5,000 

16-20 Sept .  2,500 

1965 6 -11 Mar. 30, 000- 
50,000 

17-21 J u l y  0 

5-12 A U ~ .  2,000 

1966 26-31 Mar. thousands 

10-16, SOW 
20-21 June 

17-18 ~ e p t .  s eve ra l  
hundred 

thousand 

7-12 June 10,000 

5-11 Sept.  75,000 

Breeding S ta tus ,  Remarks, References 

Only 1 p a i r  seen; no eggs o r  young 
found ( ~ r a m e r  and Beardsley, m s .  ) . 
Severa l  eggs were moderately incu- 
bated (POBSP) . 
1 burrow dug up contained 2 mature 
b i r d s  not  breeding (Walker, ms.b). 

Ca. 2,000 nes t s ;  1 b i r d  on egg (BSFW, - 
POBSP) . 
Many paired and excavating burrows 
(BSFW, POBSP) . 
Burrow digging; eggs, and small 
young (POBSP) . 

Only a few on 5 August, but  many more 
by 1 2  August; burrow digging noted on 
11 ~ u g u s t  (POBSP). 

Many b i r d s  digging burrows (BSFW). 

Estimated 3,000 young; most molted 
i n t o  juvenal plumage; ca. 3 0 - 4 6  
s t i l l  with t u f t s  of do= (POBSP). 

Many f r e s h  burrows; copula t ing  
(BSFW) . 

Courtship and burrow digging;  no eggs 
o r  young found (POBSP). 

Courtship and burrow digging;  1 heav- 
i l y  incubated egg found (BSFW, POBSP). 

Young p resen t ;  most nea r  f ledging 
(POBSP) . 
Most b i r d s  digging burrows o r  s i t t i n g  
on surface ;  no eggs found in  burrows 
examined; present  only a t  n igh t  (POBSP) 



Table BP-2. (continued) 

Population 
Date of Survey Est imate Breeding S ta tus ,  Remarks, References 

? Only 1 moribund a d u l t  seen during d i -  
u r n a l  v i s i t  (BSFW) . 

1968 17-19 Mar. 10,000 Conservative es t imate ;  4 burrows con- 
t a i n e d  small downy young (BSFW, POBSP). 

1969 26-29 Mar. thousands Large downy young (BSFW) . 

*Estimate i s  of the  number of a d u l t s  present .  

BULWER'S PETFSL Bulweria bulwer i i  

S ta tus  

Common breeder;  maximum recent  est imate:  20,000. Present  from 
l a t e  March o r  Apr i l  through September o r  perhaps e a r l y  October; absent  
remainder of year.  Most nes t ing  i s  from l a t e  May through August. Nests 
most commonly i n  shallow burrows o r  i n  crevices  beneath rocks on the  
south and southwest beaches and on t h e  ground beneath Scaevola on the  
i s l and  rim. 

Populations 

The two e a r l i e s t  numerical es t imates  (1,000 i n  April-June 1911; 750 
i n  May 1923, see Table BuP-3) a r e  considerably smaller  than t h e  1.argest 
recent  es t imates  (3,000 in  June-July 1957; 10,000 and 20,000 i n  June 1.966 
and 1967), but the  v a r i a b i l i t y  of recent  es t imates  and the  l i m i t e d  number 
of e a r l y  es t imates  make it c l e a r  t h a t  we cannot d e f i n i t e l y  e s t a b l i s h  any 
change i n  population l e v e l s .  

The extreme v a r i a t i o n  i n  recent  es t imates  demonstrates the  d i f f i c u l t y  
of obta in ing  good numerical es t imates  of t h i s  p e t r e l .  Some of t h i s  v a r i -  
a b i l i t y  i s  probably due t o  d i f f e r e n c e s  i n  t h e  b i r d s '  behavior during 
d i f f e r e n t  periods of the  breeding cycle .  The t h r e e  l a r g e s t  es t imates  
were made e a r l y  i n  the  breeding season when cour t ing  and burrowing b i rds  
a r e  most conspicuous; a l l  smaller  es t imates  were made l a t e r  in  the  season 
when burrows a r e  e a s i l y  overlooked and when a d u l t s  become much more 
s e c r e t i v e  and d i f f i c u l t  t o  observe. 

Annual Cycle 

Bulwer's P e t r e l s  begin t o  a r r i v e  a t  Laysan i n  l a t e  March o r  A p r i l .  
A few eggs may be l a i d  i n  the  l a s t  week of A p r i l  (1903, 1923) but  t h e  



da ta  suggest t h a t  most egg laying  occurs during e a r l y  June.  A few 
eggs may be l a i d  a s  l a t e  a s  the  t h i r d  week of June (1959, 1961, 1967).  
Young m y  hatch  a s  e a r l y  a s  e a r l y  June bu t  most hatch i n  mid-July. 
Fledging may begin a s  e a r l y  a s  mid-August but  the  peak f ledging per iod  
i s  probably from mid- t o  l a t e  September. Late f a l l  observat ions a r e  
i n s u f f i c i e n t  t o  determine exact ly  when t h e  l a s t  b i rds  depar t  but  a  few 
b i r d s  may f ledge  a s  l a t e  a s  e a r l y  October. 

Ecology 

Breeding: nulwer 's  P e t r e l s  have nested i n  a t  l e a s t  four  d i s t i n c t  
h a t i t a t s  on Laysan: (1 )  under rocks, e s p e c i a l l y  on the  south and south- 
west s ides  of the  i s land,  and in  favorable a reas  throughout t h e  i s l and  
such a s  the  rock p i l e s  south of t h e  lagoon (1891, 1911, 1961, and most 
recent  v i s i t s ) ;  ( 2 )  under Scaevola in  small  depressions on top  of f a l l e n  
leaves (September 1964, AU-5, June 1966 and 1967); ( 3 )  i n  burrows 
under Eragros t i s ,  p a r t i c u l a r l y  when it i s  covered with I omoea, a s  i n  a  -%s b e l t  on the  west shore of t h e  lagoon (August 1965, June 19 and 1967); 
( 4 )  under o ld  and p a r t l y  buried shee t s  of roofing i ron  ( Ju ly  1957, May 
and June 1958). 

Birds a r e  most conspicuous among t h e  rocks where they were repor ted  
both e a r l y  i n  t he  century and in  nea r ly  a l l  recent  r epor t s .  I n  t h i s  
s i t u a t i o n  they may scoop out  depressions l e s s  than a f o o t  deep o r  crawl 
i n t o  c a v i t i e s  more than four  f e e t  deep under l a r g e  boulders .  

POBSP notes and r e p o r t s  i n d i c a t e  t h a t  b i rds  nes t ing  under Scaevola 
may be a s  numerous a s  those nes t ing  elsewhere. E ragros t i s  was used t o  a  
much l e s s e r  ex ten t  but  b i r d s  were apparent ly  common the re  during peak 
breeding per iods .  Nesting under vegeta t ion  was not noted previously bu t  
whether b i r d s  were overlooked o r  whether t h i s  i s  a recent  development i s  
not known. If t h e  l a t t e r  i s  t rue ,  t h i s  could account f o r  apparent l a r g e r  
populations a t  the  present  t ime. Use of a r t i f i c i a l  s i t e s  (roofing,  
boards, e t c . )  i s  now l e s s  frequent ,  probably because most of these  have 
been covered with sand o r  have r o t t e d  o r  rus t ed  away. 

Non-breeding: I n  June 1967 two groups of a t  l e a s t  1,000 b i r d s  each 
were s i t t i n g  around on the  southwest and south por t ions  of the  i s l and  a t  
n igh t .  Such clubs have not  been previously observed f o r  t h i s  species .  
Like o the r  p e t r e l s ,  they a r e  r a r e l y  observed i n  t h e  open during t h e  daytime. 

S ix ty-e ight  Bulwer's P e t r e l  sk ins  from Laysan a r e  cu r ren t ly  d i s t r i -  
buted i n  museums a s  indica ted  i n  Table BuP-1. Three a d d i t i o n a l  mounted 
specimens a r e  i n  the  Laysan e x h i b i t  a t  SUI. Also preserved a r e  a t  l e a s t  
3 skele tons  (BPBM, 1; USNM, 2) ; 2 a lcoho l i c s  (uSNM) and 1 egg (BPBM) . 
Banding and Movements 

The POBSP and BSFW banded 478 Bulwer's P e t r e l s  on Laysan (Table 
BUP-2). No i n t e r i s l a n d  movements were recorded. 



Table BuP-1. Locations of Bulwer's P e t r e l  sk ins  from Laysan. 

Adult Adult 
Museum Males Females Other Totals  

AMNH 
BPBM 
CMNH 
DMNH 
MCZ 
SUI 
USNM (non-POBSP) 

(POBSP) 
Othefl 

Tota ls  'z5"- 2-7 1 68 

*Basel Museum ( l ) ,  Bonn (1) .  

Table BuP-2. Bulwer's P e t r e l s  banded on Laysan. 

Period of Survey Bander Adults Young Age Unknown To ta l  

1958 June BSFW 0 0 138 138 
1964 ~ e p t .  POBSP 2 15 0 17 
1967 June POBSP 200 0 0 200 

Sept . POBSP 14 68 4 1  123 

Tota ls  216 83 179 478 

Table BuP-3. Observations of Bulwer's P e t r e l s  on Laysan. 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1891 16-27 June ? Breeding season appeared t o  be over; 
not  many were seen ashore during day, 
while many came a t  n ight  (Rothechild, 
1893-1900: 5 1 ) .  Munro (1941b: 2) ,  
however, s t a t e d  t h a t  he found them i n -  
cubating eggs. 

1896 24 June- 
24 Sept .  

1902 16-23 May 

? Not mentioned by Schauinsland (1899) 
who nonetheless  co l l ec ted  10 specimens 
(-). 

0 (Fisher ,  1903a: 794). 
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Table BuP-3. (continued) 

Population 
Date of Survey Estimate 

1903 28 Apr . ? 

1904 18-20 May ? 

1911 24 Apr. - 1,000 
5 June 

1912 22 Dec .- 
1913 11 Mar. 

1923 8-13 Apr . 0 

17 Apr . ? 

26 Apr . ? 

29 Apr . - 750 
14 May 

1957 25 June- 3,000 
3 July 

8-12 J u l y  ? 

1958 27 May- l o c a l l y  
4 ~ u n e  common 

1959 20-2'7 J u l y  ? 

1961 7-8 Mar. 0 

4-10 Sept .  few 

1962 14-19 June ? 

Breeding S ta tus ,  Remarks, References 

3 specimens and 1 egg co l l ec ted  by 
W.A. Bryan (BPBM and AMNH)  . 
2 skins  co l l ec ted  by M. Schlemmer (MCZ). 

10 sk ins  co l l ec ted  by M. Schlemmer (MCZ). 

F i r s t  f r e sh  egg, 2 June; o ther  n e s t s  
with f r e sh  eggs found subsequently  i ill 
and Bryan, 1912: 18 ) .  

(Wetmore, ms .  ) . 
2 p a i r s  found under bui ld ings   all, 
me.  ) ; 5 found i n  c rev ices  i n  guano 
(Dickey, ms.). 

Egg l a i d  (Ball ,  ms. ) . 
Common and i n  p a i r s  by 29 Apri l ,  becom- 
ing more numerous t h e r e a f t e r  (Wetmore, 
ms.). 

Adults (Woodside, ms.b) 

Qui te  a few i n  burrows (Labrecque, 1957: 
17) .  

Egg-laying had j u s t  begun. A l l  eggs 
checked were f r e s h  o r  nearly f r e s h  
(Warner, ms . ) . 
Adults  incubating (Udvardy, 1963: 193).  

(Woodside and Kramer, ms . ) . 
Full-grown young observed (Woodside, 
ms.c). ' % h o s t  o r  q u i t e  f u l l - s i z e d  
chicks," with complete plumage but  some 
down on neck (Udvardy, 1963: 193).  

1 p a i r ;  not  nest ing+ (Kramer and 
Beardsley, ms .) . 



'.e BuP-3. (continued) 

Population 
of Survey Estimate Breeding S t a t u s ,  Remarks, References 

, 11-13 Feb. 0 (POBSP) . 
+ 10-11 Mar. 0 (BSFW, POBSP) . 

16-20 Sept .  ? 9 downy young and 5. 10  a d u l t s ;  
est imated 50  half-grown t o  near ly  
f ledged young (BSFW, POBSP) . 

1965 6-11 Mar. 0 (POBSP) . 
17-21 J u l y  1,800 Ca. 200 young present ;  2 newly hatched 

young seen (POBSP). 

5-12 Aug. 2,000 Estimated 500 small  young present  
(POBSP) . 

1966 10-16, 10,000 Burrow excavation t o  incubated eggs; 
20-21 June est imated 3,000 burrows with eggs 

(POBSP). 

20-23 Oct. 0 (POBSP) . 
1967 18-19 Mar. 20 Heard c a l l i n g  (BSFW, POBSP) . 

7-12 June 20,000 Fresh t o  moderately incubated eggs; 
es t imated  5,000 burrows with eggs 
(POBSP) . 

5-11 Sept .  1,600 Completely down-covered young t o  down- 
l e s s  near  f l edg ing  young; =. 65% of 
burrows with young more than 9% c l e a r  
of down (POBSP). 

1968 17-19 Mar. ? None p o s i t i v e l y  i d e n t i f i e d ;  none i n  
usua l  a r e a s  (BSFW, POBSP). 

1969 9 s e p t .  7 2 seen (BSFW). 

*Eggs probably present  but  overlooked by observers .  



SOOTY SHEARWATER Puffinus g r i s e u s  

S t a t u s  

Accidental ;  one record: A p r i l  1906. 

Observations 

Bailey (1956: 57) repor ted  the  only known record from Laysan, a 
male co l l ec ted  17 A p r i l  1906 by Bompke and now i n  the  Bishop Museum 
(BPBM 4.536). These shearwaters commonly migrate through the  Hawaiian 
a r e a  and specimens, mostly ca rcasses  t h a t  have washed up on t h e  beach, 
a r e  known from Midway and Kure A t o l l s  i n  the  northwestern Hawaiian chain 
(Clapp and Woodward, 1968 : 8).  

WEDGE-TAILEX SHEARWAlXR 

S t a t u s  

Puffinus pac i f i cus  

Abundant breeder; maximum r e c e n t  est imate [1,000,000]. Present  from 
March through e a r l y  December; absen t  remainder of year .  Most nes t ing  i s  
from June through November. Neats in  burrows, c h i e f l y  under t h e  Eragros- 
t i s  a s soc ia t ion  between the  lagoon and t h e  beach c r e s t .  - 
Populations 

The maximum recent  es t imate  (1,000,000 June 1967) i s  probably ex- 
cess ive  s ince  no o ther  recent  es t imates ,  made independently by a s e r i e s  
of d i f f e r e n t  observers,  have exceeded 200,000 b i r d s   a able WT-3). This 
nocturnal ,  burrowing species  i s  d i f f i c u l t  t o  census, however, and more 
accura te  appra i sa l s  of t h e  Laysan population must await  l eng th ie r ,  more 
d e t a i l e d  s tud ies .  Maximal populat ions probably a r e  more on the  order  of 
seve ra l  hundred thousands than one mi l l ion .  

The e a r l i e s t  ava i l ab le  populat ion est imates,  those by D i l l  and Bryan 
(100,000), and Wetmore (77,500) a r e  probably not  s i g n i f i c a n t l y  d i f f e r e n t  
from most l a rge  est imates made recen t ly .  

Annual Cycle 

Most observat ions ind ica te  t h a t  b i rds  begin r e tu rn ing  i n  March a f t e r  
an absence during t h e  l a t e  f a l l  and winter .  During March, Apr i l ,  and May 
they engage i n  a long period of cour t ing  a c t i v i t i e s  and burrow prepara- 
t i o n  which culminates with egg l ay ing  i n  e a r l y  June. Eggs a r e  l a i d  
through perhaps e a r l y  J u l y  and eggs ha tch  from the  l a s t  week of J u l y  
through mid- o r  poss ib ly  l a t e  August. Young f ledge from e a r l y  November 
through mid-December. 

However, two observat ions do not  f i t  t h i s  breeding regime. D i l l  and 
Bryan repor ted  t h a t  young had "nearly fledged" by 4 June l 9 l l  and Kramer 
found "only two downy young" a t  t h e  end of A p r i l  1959 (while otherwise 



i nd ica t ing  t h a t  the  breeding season was beginning). We th ink  both 
observat ions a r e  probably erroneous i n  view of the  consistency of many 
o the r  observat ions by many o the r  observers .  Kramer, who f a i l e d  t o  men- 
t i o n  the  presence of Bonin P e t r e l s  in  h i s  r epor t ,  may have confused 
the  young of t h a t  spec ies  with those of t h e  Wedge-tailed Shearwater.  

Ecology 

Breeding: I n  May 1902 F i she r  (1903a: 791-792) found most Wedge- 
t a i l e d  Shearwaters i n  "a zone perhaps 50 yards wide around t h e  lagoon, 
some d i s t ance  seaward from the  bare f lood  p la in"  and noted t h a t  they 
were r a r e  elsewhere on the  i s l a n d .  They burrowed among the  t a l l  bunch- 
g ras s  and i n  the  open "among matted juncus [Cyperus] and succulent  
por tu laca ."  F isher  noted t h a t  burrows were usual ly  a t  l e a s t  3 f e e t  
long--often longer and very  r a r e l y  s h o r t e r .  

I n  April t o  June l 9 l l  D i l l  and Bryan (1912: 17)  found them "on 
nea r ly  every p a r t  of Laysan, with t h e  exception of t h e  beaches and t h e  
hard shores of t h e  c e n t r a l  lagoon." I n  May 1923 (Wetmore, m s . )  they 
were on the  open sand i n  many a r e a s  of t h e  i s l and  but  more abundant near  
the  lagoon. 

POBSP personnel found them burrowing in  a  wide v a r i e t y  of h a b i t a t s .  
Some b i r d s  burrowed under the  hardpan in  open a reas  on t h e  southwest 
po r t ion  of the  i s l and .  These strong-roofed burrows can withstand a 
considerable amount of weight and may be used seve ra l  yea r s  i n  succession.  
Others d i g  burrows in  loose sand under rocks, p a r t i c u l a r l y  a t  the  north,  
southwest, and south ends of the  i s l a n d  ( ~ i g . 3 7 ) .  Most burrow beneath 
t h e  va r i ed  vegeta t ion  a s soc ia t ions  such a s  t h e  b e l t  of Scaevola around 
the  i s l and  and the  b e l t  of Ipomoea near  the  edge of t h e  lagoon. Most 
POBSP survey p a r t i e s ,  however, repor ted  g r e a t e s t  d e n s i t i e s  of nes t ing  
b i r d s  under Eragros t i s ,  p a r t i c u l a r l y  on the  inner  s lope of t h e  west s ide  
of the  i s l and .  Burrow depths i n  such a reas  were t h r e e  f e e t  o r  more a s  
opposed t o  those found under rocks, some of which were no more than a 
f o o t  deep. Occasionally eggs were found being incubated on t h e  surface 
of t h e  ground. 

Non-breeding: Clubs (aggregat ions of roos t ing  b i r d s )  were noted 
by D i l l  and Bryan (1912: 17)  and by POBSP observers .  D i l l  and Bryan 
noted during A p r i l  t o  June l g l l  t h a t  " a t  t imes a dozen or  more of these  
b i r d s  congregate." POBSP observers  found such aggregat ions on most 
v i s i t s  t o  Laysan. I n  September 1964 groups of up t o  50  b i r d s  were found 
on the  open beaches of a l l  but  t h e  west s ide  of t h e  i s l a n d  and clubs were 
seen in  open a reas  of t h e  i n t e r i o r  i n  J u l y  1965. I n  August 1965, October 
1966, and September 1957 c lubs  conta in ing  from 30 t o  seve ra l  hundred b i r d s  
were seen i n  open a r e a s  bordering t h e  lagoon, notably the  northwest cor-  
ner  ( ~ i g . 3 8 ) ,  i n  open a reas  of the  i n t e r i o r  such a s  t h e  blowouts a t  t h e  
southwest corner of the  i s land,  and on the  beaches, p a r t i c u l a r l y  the  
north beach. Notes from t h e  August v i s i t  i nd ica te  t h a t  l a r g e r  clubs 
were found inland and t h a t  t h e  aggregat ions along t h e  lagoon were 
decidedly smaller .  No such d i f f e rence  was noted i n  c lubs  seen i n  t h e  
same a r e a  i n  September 1967. 



Figure 37. Downy young Wedge-tailed Shearwater a t  nes t  s i t e  under rock 
on southwest beach, September 1967. Photo by D . 1 ,  Hoff. 

Figure 38. Wedge-tailed Shearwater club near  northwest corner  of 
lagoon, September 1967. Photo by R.B. Clapp. 



Data from June v i s i t s  suggest t h a t  clubs a r e  smaller  and l e s s  
numerous e a r l i e r  in  the  breeding cycle .  No clubs were seen i n  June 
1966 and those present  i n  June 1967 were considered smaller  than those  
observed l a t e r  i.n the nes t ing  season. These clubs probably conta in  
non-breeders o r  b i r d s  t h a t  f a i l e d  i n  e a r l y  nes t ing  at tempts but  c r i t i -  
c a l  observat ions t o  determine the  s t a t u s  of these  b i r d s  a r e  lacking.  

Specimens 

Sixty-nine Wedge-tailed Shearwater sk ins  from Laysan a r e  c u r r e n t l y  
d i s t r i b u t e d  i n  museums a s  ind ica ted  in Table WTS-1. Three a d d i t i o n a l  
mounted specimens a r e  d i s t r i b u t e d  a s  fol lows:  SUI ( 1  i n  Laysan e x h i b i t ) ;  
BPBM ( 2 ) .  Also preserved a r e  a t  l e a s t  8 skele tons  (BPBM, 2; USNM, 6 ) ;  
1 a lcoho l i c  (BPBfvt) ; and 3 eggs (BPBM) . 

Table WTS-1. Locations of Wedge-tailed Shearwater skins from Laysan. 

Adult Adult 
Museum ,- Males Females Other Tota ls  

AMNH 6 4 2 12  
BPBM 6 3 5 14 
DMNH 1. 1 0 2 
MCZ 1 0 0 1 
SUI 2 2 0 4 
UMM 0 0 1 1 
USNM ( ~ o ~ - P O B S P )  14 14 4 3 2 
Othez++ 0 0 3 3 

To ta l s  30 24 15 69 

"Hachisuki ( 1 ) ;  Yale U. ( 1 ) ;  Indiana U. (1) .  

Banding and Movements 

The POBSP banded 7,392 a d u l t  Wedge-tailed Sheamatere  on Laysan 
(Table WTS-2). 

One, 615-18119, banded on L i s i a n s k i  a s  an a d u l t  on 22 August 1964 
was recaptured on Laysan on 8 August 1965. On 16 September 1964 a 
Wedge-tailed Shearwater with an orange streamer ( ind ica t ing  t h a t  it 
had been banded on Johnston A t o l l )  was seen but not captured. None 
from Laysan has been recovered elsewhere. 



Table WTS-2. Wedge-tailed Shearwaters banded on Laysan by the  POBSP. 

Period of Survey Number Banded 

1964 Sept .  
1965 Mar. 

J u l y  
Aug . 

1966 June 
Oct. 

1967 June 
Sept.  

To ta l s  7,392 

Table WTS-3. Observations of Wedge-tailed Shearwaters on Laysan. 

Population 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, References 

1828 24 Mar. ? Probably present ;  based on Isenbeck's  
vague desc r ip t ion  t h a t  was l a t e r  
i d e n t i f i e d  by Rothschild (1893-1900: v ) .  

1890 16 ~ u l y  ? Probably present  (Lyons, 1890: 91) .  

1891 16-27 June very  scanty ( ~ o t h s c h i l d ,  1893-1900: 47) .  Eggs 
numbers being l a i d  16-18 June (Munro, 1941a: 2 ) .  

1896 24 June- 
24 Sept .  

? Nesting (Schauinsland, 1899: 101).  

1902 16-23 May abundant Second i n  numbers t o  Bonin P e t r e l ;  
egg-laying began e a r l y  June (Schlemmer 
v ide  -  ish her) ; preparing burrows i n  
May bu t  no eggs found  i is her, 1903a: 
791-792). 

1903 Apr. ? 10 specimens and .2 eggs c o l l e c t e d  by 
Bryan (AMNH, BPBM). 

l g &  1 0  May ? 1 c o l l e c t e d  by Schlemmer (MCZ). 

1906 17 Apr . ? A t  l e a s t  1 co l l ec ted  by Bompke (BPBM). 

1911 24 Apr .- 100,000 Young nea r ly  f ledged  ill and Bryan, 
5 June 1912: 17) .  

1912 22 Dec. - ? 1 half-grown young i n  burrow l a t e  Dec- 
1913 11 Mar. ember; f i r s t  a d u l t s  re turn ing  10  March 

( ~ a i l e y ,  1956: 55) .  Only b i r d  seen 
during win te r  [Ba i l ey ' s  h a l f -  rown 

( ~ i l l e t t ,  ms.). 
f young?] was a dying b i r d  on 2 December 



Table WTS-3 . (continued) 

Population 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, References 

( ~ u n t e r ,  1915: 139). 1915 3 Apr. poss ib ly  
250,000 

1918 8-10 Sept .  150,000 

S i t t i n g  i n  p a i r s  (Dickey, ms.). 1923 8 Apr. thousands 

29 Apr . - 77,500 
14 May 

Copulating and preparing burrows 
(Wetmore, m s  . ) . 

1930 2-18 Aug. 2nd most 
abundant 

species  

Mating and burrowing (Wilder, m s .  b ) .  

1936 7-8 Mar. ? Some p resen t  i n  burrows (Trempe, ms.).  

1 a d u l t  seen; hundreds of dead young 
( ~ o u l t a s ,  ms. ) . 

1950 23 June numerous I n  burrows (POFI). 

Nesting (POFI). 1951 1 2  May ? 

l a t e  June- 6,290 
e a r l y  J u l y  

Diurnal  census of shearwaters, l a r g e l y  
Wedge-tailed (Brock, 1951b: 18). 

195'7 25 June- 40,000 
3 J u l y  

1 o r  more n e s t s  with eggs found (Wood- 
s ide ,  m s .  b ) .  

8-12 J u l y  ? 

1958 27 May- ? 
4 June 

Most copula t ing  and preparing burrows. 
' k f t e r  inspect ion  of hundreds of bur- 
rows" a s i n g l e  egg found 1 June 
(Warner, m s  . ) . 

1959 28 Apr. - 
1 May 

Most beginning t o  n e s t ;  only 2 downy 
young seen (Kramer, ms. ) . 

1961 7-8 Mar. no t  many Not breeding, no eggs found (Woodside 
and Kramer, m s  . ) . 

4-10 Sept .  ? Many a d u l t s  present  during day; l a r g e  
numbers a r r i v i n g  a t  n igh t .  Young 
about 1/4 grown (Woodside, ms. c )  . 



Table WTS-3. (continued) 

Population 
Date of Survey Estimate 

1962 14-19 June usua l  
abundance 

1963 11-13 Feb. 0 

3-10 Dec. ? 

1964 10-11 Mar. 50-100 

16-20 Sept. 25,000 

1965 6-11 Mar. 100-200 

17-21 Ju ly  10,000 

5-12 Aug. 150,000 

1966 26-31 ~ a r  . thousands 

10-16, 
20-21 June 200,000 

17-18 Sept. many 
thousands 

1967 18-19 Mar. very few 

'7-12 June [l, 000,000] 

Breeding Sta tus ,  Remarks, References 

Egg laying j u s t  begun (Kramer and 
Beardsley, ms .  ) . 

Young near ly  fea thered;  2. 150 dead 
young seen on beach (walker, ms. b ) .  

25-30 seen; cour tship  behavior ob- 
served (BSFW, POBSP). 

Many non-breeding b i rds  present;  
near ly  a l l  burrows contained small 
young but a few half-grown chicks 
seen (BSFW, POBSP). 

Beginning t o  re tu rn  (POBSP) 

Second i n  abundance only t o  Sooty 
Terns. A l l  burrows examined contained 
eggs i n  varying s tages  of incubation 
(POBSP) . 
Ca. 25,000 newly hatched chicks and - 
25,000 near-hatching eggs; many eggs 
hatched during survey (POBSP) . 
No eggs found (BSFW). 

Egg-laying j u s t  begun; much burrowing 
a c t i v i t y  (POBSP) . 
Thousands of l a rge  downy young i n  bur- 
rows (BSFW). 

Ca. 40-'(0,000 young present .  A l l  - 
seen were beginning t o  assume juvenal 
plumage (POBSP) . 
Not breeding (BSFW, POBSP). 

Ca. 10,000 burrows present .  A l l  eggs - 
observed were f r e s h  o r  s l i g h t l y  incu- 
bated. Estimate probably exceasive 
(POBSP) . 



Table WTS-3. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1967 5-11 Sept .  85,000 Small t o  l a r g e  downy young; most 
burrows contained medium-sized downy 
young (POBSP) . 

13 Dec. ? No a d u l t s ;  1 bedraggled immature 
found i n  sur f  (BSFW). 

1968 17-19 Mar. 100 Sca t t e red  b i r d s ;  l i t t l e  moaning; no 
breeding (BSFW, POBSP) . 

1969 26-29 Mar. thousands Adults  digging burrows; no evidence 
of egg laying  (BsFW). 

9 Sept.  many 3 downy young (BSFW). 
thousands 

CHRISTMAS SHEAlWATER 

S ta tus  

Fuffinus n a t i v i t a t u s  

Common breeder;  maximum recent  es t imate :  10,000. Present  from 
mid-February through l a t e  October; absent  remainder of year .  Most 
nes t ing  i s  from mid-April through l a t e  September. Nests throughout 
t h e  i s land,  c h i e f l y  on t h e  sur face  under dense vegeta t ion  o r  in  a sha l -  
low trench under debr is ,  vegeta t ion  o r  boulders .  

Populations 

Population estLmates f o r  the  e a r l y  p a r t  of t h i s  century a r e  about 
t e n  t imes l a r g e r  than r ecen t  es t imates   a able CS-3). This  may ind ica te  
a dec l ine  i n  populat ion but may a l s o  r e f l e c t  the absence of recent  
v i s i t s  during A p r i l  and May--the e a r l y  p a r t  of the  breeding season when 
b i rds  a r e  presumably most conspicuous. Recent summer es t imates  suggest 
a population of 3,000 t o  poss ib ly  10,000 b i rds  a t  t h a t  season. 

Annual Cycle 

Bailey noted t h a t  t h e  f i r s t  b i rds  a r r i v e d  on 13 February 1913, 
but none was seen on t h e  only o ther  February v i s i t  (11  t o  13 February 
1963). Birds were repor ted  on a l l  March v i s i t s .  Eggs may be l a i d  a s  
e a r l y  a s  5 t o  8 March ( l g b l ) ,  but no eggs were found on the  s i x  recent  
March v i s i t s  (1964 t o  1969).* Most egg-laying occurs from l a t e  A p r i l  

*On some v i s i t s ,  a s  i n  March 1967, t h e  presence of eggs may have been 
overlooked. 



through mid-May. Laying i s  e s s e n t i a l l y  f in i shed  by the  end of May but  
possibly a few eggs a r e  l a i d  i n  e a r l y  June. Hatching may begin i n  the  
l a s t  week of May but  t h e  peak i s  from mid-June through e a r l y  J u l y .  
Young may f ledge a s  e a r l y  a s  t h e  l a s t  week i n  Ju ly ,  but  most f ledging 
occurs from e a r l y  September through e a r l y  October, with a very  few l a t e  
young probably f ledging i n  e a r l y  November. 

Birds probably a r e  absent  from the  i s l and  from sometime i n  November 
u n t i l  mid-February. Christmas Shearwaters were not  mentioned on any of 
t h e  th ree  December v i s i t s .  

Ecology 

Breeding: A t  night ,  e a r l y  i n  t he  breeding season, concentrat ions 
of b i r d s  have been noted around t h e  lagoon and open Eragros t i s  a reas .  
Most nes t ing  occurs under the  Scaevola rimming the  i s l and  ( e s p e c i a l l y  
t h e  nor th  and west s i d e s )  and among var ious  rock outcrops and boulders 
( p a r t i c u l a r l y  along the  outer  beaches) .  Smaller numbers of n e s t s  a r e  
s c a t t e r e d  throughout the  i s l and .  Nests a r e  occasional ly repor ted  under 
Eragros t i s  and regu la r ly  i n  t h e  Ipomoea a reas  but  never on the  open 
beaches. Essen t i a l ly  t h e  same h a b i t a t  was u t i l i z e d  by b i rds  e a r l y  i n  
the  century  ishe her, 1903a: 792) bu t  during the  denudation of the  i s land 
the  rocky outcrops must have been of major importance. 

Eggs a r e  usual ly l a i d  on the  ground under dense Scaevola and a l s o  
i n  shallow unlined trenches under o ther  vegetat ion,  boards, o r  rocks.  
Schauinsland (1899: 54) mentioned burrows underground but was probably 
r e f e r r i n g  t o  burrows of P. ~ a c i f i c u s .  Fisher  (1903a: p l a t e  8 )  shows a 
b i r d  incubating an egg a t  t he  edge of vegetat ion without  overhead s h e l t e r .  
Nests a r e  e a s i l y  overlooked e a r l y  i n  t h e  cycle but nea r ly  f ledged chicks 
a r e  commonly seen outs ide  t h e  n e s t  burrows and along the  edges of vege- 
t a t i o n  a t  n ight .  

Non-breeding: A t  n ight  roos t ing  b i r d s  a r e  usua l ly  found i n  open a reas  
a t  t h e  edge of vegeta t ion .  Most b i r d s  leave the  i s l and  by dawn and by 
mid-morning the  remainder r e t i r e  t o  the  shade of rocks o r  vegeta t ion  and 
disappear  i n t o  ehe l t e r  a s  the  day advances. 

Specimens 

Eighty-four Christmas Shearwater sk ins  frum Laysan a r e  c u r r e n t l y  
d i s t r i b u t e d  i n  museums a s  indica ted  i n  Table CS-1. Four a d d i t i o n a l  mount- 
ed specimens a r e  d i s t r i b u t e d  a s  fol lows:  BPBM ( 1  immature male); CMNH 
( 1  a d u l t  i n  Laysan e x h i b i t ) ;  SUI ( 2  b i r d s  i n  Laysan e x h i b i t ) .  Also 
preserved a r e  a t  l e a s t  7 skele tons  (BPBM, 3; USNM, 4 ) ;  1 a lcoho l i c  (USNM); 
and 11 eggs (BPBM, 1; USNM, 10) .  

Banding and Movements 

The POBSP and BSFW banded 317 Christmas Shearwaters on Laysan 
 a able cS-2). No i n t e r i s l a n d  movements were recorded. 



Table CS-1. Locations of Christmas Shearwater skins from Laysan. 

Adult Adult 
Museum Males Females Other Totals 

AMNH 
BPBM 
CMNH 
DMNH 
MCZ 
SUI 
UMMZ 
USNM (non-POBSP) 

(POBSP) 
Other* 

Totals 8 41 16 84 

++Law Coll. (Id); Utah St. Univ. (1 0 ) .  

Table CS-2. Christmas Shearwaters banded on Laysan. 

Period of Survey Bander Adults Young Age Unknown Total 

1964 Mar. BSFW 0 0 8 8 
Sept . POBSP 2 88 0 90 

1967 June POBSP 100 0 0 100 
Sept. POBSP 58 23 38 119 

Totals 160 111 46 3 17 

Table CS-3. Observations of Christmas Shearwaters on Laysan. 

Population 
Date of Survey Estimate Breeding Status, Remarks, References 

1891 16-27 June ? Nesting (~othschild, 1893-1900: 45). 
Near-hatching eggs and recently hatched 
chicks (Munro, 1941~: 16-17). 

1896 24 June- ? Nesting (Schauinsland, 1899: 101). 
24 Sept. 

1.902 16-23 i%y ? Eggs (Fisher, 1903a: 792-3). Of 4 eggs 
collected 1 was fresh and 3 were almost 
ready to hatch (uSNM). 
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Table CS-3. (continued) 

Population 
Date of Survey Estimate 

1903 Apr. ? 

1904 24 ~ a y  ? 

1907 20 May ? 

1911 24 Apr. - 75,000 
5 June 

1912 22 Dee.- ? 
l9U 11 Mar. 

1915 3 Apr. 50,000 

1916 9 Feb. ? 

1918 8-10 Sept .  75,000 

1923 8 Apr. ? 

1 2  Apr . 7 

8-13 Apr. f a i r l y  
common 

12-14 Apr. ? 

29 Apr. - 2,000 
14 May 

1957 25 June- 10,000 
3 July 

1958 27 May- ? 
4 June 

1959 28 Apr. - < 100 
1 May 

1961 7-8 ~ a r .  ? 

Breeding S ta tus ,  Remarks, References 

5 specimens and 1 egg c o l l e c t e d  by 
W.A. Bryan (AMNH, BPBM). 

1 c o l l e c t e d  (~chlemmer?)  (MCZ) . 
4 c o l l e c t e d  (Schlemmer?) (MCZ). 

Fresh eggs, f i r s t  2 weeks of May we ill 
and Bryan, 1912: 1 7 ) .  

F i r s t  p a i r  a r r ived  13 Feb.; abundant 
by 17 Feb.; "neat bui ld ing  and pre- - .  - 
paring t o  breed" by 9 Mar. ( ~ a i i e ~ ,  
1956: 55, 5 7 ) .  

1 seen ( ~ u n t e r ,  m s .  ) . 
(Diggs, m s .  ) . 
Only a few dozen seen by day but num- 
be r s  becoming l a r g e r  a t  n ight  (Dickey, 
ms.) .  

Becoming more common d a i l y .  Bird col -  
l e c t e d  with f i l l y  formed egg i n  oviduct  
(Dickey, ms . ) . 
(Wetmore, m s  . ) . 

7 f r e s h  eggs co l l ec ted  ( ~ i c k e y ,  ma.; 
USNM) . 
1 egg found 7 May (Wetmore, ms.) 

(Woodside, ms. b )  . 

Eggs under 2 weeks o ld  (Warner, m s .  ) .  

None found nest ing,  no p a i r s  noted 
(Kramer, ms . ) . 
Paired, few with eggs (Woodside and 
Kramer, ms.). 



Table CS-3. (continued) 

Population 
Date of Survey Estimate 

1961 4-10 Sept .  ? 

1963 11-U Feb. 0 

1964 10-11 Mar. 30-50 

16-20 Sept .  250-450 

1965 6-11 Mar. 1,000- 
2,000 

17-21 J u l y  2,500 

5-12 Aug. 3,000 

1966 26-31 Mar. seve ra l  
hundred 

10-16, 1,000 
20-21 June 

17-18 Sept .  15 

20-23 Oct. 5 0 

1967 18-19 Mar. 100 

7-12 June 6,000 

5 -11 8ep t  . 2,000 

1968 17-19 Mar. 400-500 

1969 26-29 Mar. 7,500 

Breeding S ta tus ,  Remarks, References 

Well-developed young; many had de- 
p a r t e d  (Woodside, ms. c ) .  

(POBSP) . 
Courtship behavior (BSFW, POBSP) . 
Ca. 200 chicks ;  most nea r ly  f ledged - 
(BSFW, POBSP). 

P a i r s ;  no eggs (POBSP) 

Ca. 500 l a r g e  chicks (POBSP) . - 
Ca. 500 l a r g e  chicks (POBSP). - 
No n e s t i n g  a c t i v i t y  (BSFW). 

Ca. 200 incubated eggs (POBSP). - 

Adul ts ;  3 full-grown young with scan t  
down on nape (BsFW). 

Nearly f ledged chicks (POBSP). 

Pre-nest ing (BSFW, POBSP) 

L igh t ly  incubated eggs t o  medium- 
s i zed  young; of 36 n e s t s  tabula ted ,  
24 (67%) contained eggs and 1 2  (33%) 
contained small  downy chicks;  e s t i -  
mated 2,000 n e s t s  (POBSP) . 
Medium-sized downy young t o  nea r ly  
f ledged young; most n e s t s  contained 
l a r g e  downy young (POBSP). 

Many apparent ly  paired;  no nes t ing  
(BSFW, POBSP) . 
Seemed more abundant than on previous 
March v i s i t s  (BSFW). 

More common than on e a r l i e r  v i s i t s  (BsFW). 



SOOTY STORM PETRFL Oceanodroma t r i s t r a m i  

S ta tus  

Common breeder; maximum recen t  es t imate :  2,000 t o  3,000. Present  
from l a t e  October through June; absent  remainder of year .  Probably n e s t s  
from l a t e  December u n t i l  June. Nests i n  burrows i n  small, l o c a l  co lonies  
under t h e  zone of dense vegeta t ion  (usual ly  Eragros t i s  and ~pomoea) o r  
under guano hardpan near  the  lagoon. 

Populations 

No highly  accura te  population da ta  a r e  a v a i l a b l e  because of t h i s  
species '  s e c r e t i v e  na ture  and the  pauci ty of s c i e n t i f i c  v i s i t s  during 
t h e i r  peak nes t ing  period.  It occurs in  small,  l oca l ,  s c a t t e r e d  colonies,  
and on Laysan i s  of ten  unsuccessful  a s  a breeding species  (Table SSP-2). 

The seve ra l  hundred nes t s  present  i n  1913 suggest a population of a 
thousand o r  more, which i s  roughly the  same a s  recent  es t imates .  ( ~ i l l e t t ' s  
[ms. ] es t imate  of 20,000 breeding b i r d s  was almost c e r t a i n l y  excessive.  ) 

Annual Cycle 

Birds ev iden t ly  r e tu rn  t o  the  i s l and  i n  October a f t e r  an absence of 
almost f i v e  months. Egg laying  begins i n  mid- o r  l a t e  December and con- 
t inues  through a t  l e a s t  January. The only d e f i n i t e  record of egg-laying 
i s  f o r  l a t e  December and the  f i r s t  two weeks of January l9U. 

Hatching probably begins i n  e a r l y  February and continues through a t  
l e a s t  e a r l y  March. I n  mid-March 1968 one medium-sized downy young was 
found while o ther  burrows contained only the  a d u l t  b i rds  and t h e i r  empty 
nes t s .  Fledging probably occurs from A p r i l  through June. 

Ecology 

Breeding: F i she r  (1903a: 795) repor ted  (9 Max Schlemmer) t h a t  
these p e t r e l s  nested i n  burrows under s c a t t e r e d  c o r a l  boulders on t h e  
southwest s i d e  of t h e  i s l and .  I n  view of more recent  observat ions,  we 
suspect t h a t  t h i s  comment may, i n  f a c t ,  have r e f e r r e d  t o  Bulwer's P e t r e l s .  

During the  winter  of 1912 t o  1913, Bailey and W i l l e t t  (Bailey, 1956: 
61) found two colonies,  one on low ground a t  t he  north end of the  lagoon, 
and the  o the r  i n  t h e  southwest corner .  Burrows averaged 5 inches i n  
diameter and 2 1/2 f e e t  i n  length ;  the  n e s t s  were composed of r o o t l e t s ,  
weed stems, and leaves  (Wi l l e t t ,  1919: 6 1 ) .  

Many observers  have reported dead b i r d s  i n  the  v i c i n i t y  of the  
lagoon. Much of t h i s  mor ta l i ty  seems t o  be the  l a t e  season l o s s  of 
young t y p i c a l  of many seabi rds .  Bailey (1956: 61) recorded a considerable 
nes t  l o s s  from flooding and s h i f t i n g  sand during t h e  winter  of 1912 t o  
1913. Since f looding of the  lagoon i s  common, it may have an important 
l i m i t i n g  e f f e c t  on storm p e t r e l  populat ions.  



I n  recent  years  most b i r d s  have been found near  t h e  lagoon in  t h e  
Eragrostis-Ipomoea zone. I n  1965 b i r d s  were r e s t r i c t e d  t o  an a rea  wi th in  
100 yards of t h e  lagoon. I n  March 1968 a small  colony (100 yards i n  
diameter) was present  a t  t h e  south end of t h e  lagoon under dense Ipomoea 
and hardpan about 200 yards from t h e  lagoon border .  A c a l l i n g  b i r d  was 
a l s o  heard a t  t h e  northwest end of t h e  lagoon. 

Specimens 

For ty- f ive  Sooty Storm P e t r e l  s k i n s  from Laysan a r e  c u r r e n t l y  
d i s t r i b u t e d  i n  museums as indica ted  i n  Table SSP-1. An a d d i t i o n a l  
mounted specimen i s  i n  the  Laysan Exhibi t  at  SUI. Also preserved a r e  
a skeleton and a head a t  USNM. 

Table SSP-1. Locations of Sooty Storm P e t r e l  sk ins  from Laysan 

Adult Adult  
Museum Males Females Other Tota ls  

Awm 3 2 2 7 
BPBM 3 2 1 6 
CMNH 1 2 0 3 
mw 4 6 o 10 
USNM (non-POBSP) 6 5 1 1 2  

(POBSP) 2 2 o 4 
Other* 2 1 0 3 

Tota ls  21 20 4 45 

*Law Col l .  ( 2 d d ) ;  Mus. d'H. Nature l le  ( 1  0 ) .  

Banding and Movements 

One hundred one Sooty Storm P e t r e l s  have been banded on Laysan: 
91 a d u l t s  and 1 chick by the  POBSP i n  March 1965, and 9 a d u l t s  by t h e  
BSFW i n  March 1966. No i n t e r i s l a n d  movements were recorded. 

Table SSP-2. Observations of Sooty Storm P e t r e l s  on Laysan. 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1896 24 June- 0 Remains of ske le tons  found; skin s e n t  
24 Sept.  t o  Bremen l a t e r  i n  year  a f t e r  b i r d s  

re turned t o  nes t  ( ~ c h a u i n s l a n d ,  1899: 
101; Rothschild, 1893-1900: 308).  



Table SSP-2. (continued) 

Populat ion 
Date of Survey Est imate Breeding S ta tus ,  Remarks, References 

1902 16-23 m y  ha rd ly  1 h u r t  o r  s i c k  b i r d  with a t r a c e  of 
common down, and up t o  a dozen dead ones 

 ishe her, 1903a: 795).  

1903 23 -29 Apr . ? A t  l e a s t  9 (6  a d u l t s )  co l l ec ted  by 
W.A. Bryan (AMNH, BPBM) . 

1911 24 Apr . - not  A few dead and dying f ledged young; 
5 June common 2 a d u l t s   ill and Bryan, 1912: 18 )  

1912 22 Dec.- 20, OOOx Subs tan t i a l  breeding colony (Wi l l e t t ,  
19U 11 Mar. 1919: 61).  Eggs l a i d  i n  l a t e  December 

and e a r l y  January ( W i l l e t t ,  ms.). 
Severa l  hundred n e s t s  destroyed by 
r i s i n g  lagoon waters;  o the r s  by sand 
storms (Wi l l e t t ,  1919: 61; Bailey, 
1956: 61).  

1918 8-10 Sept .  0 ( ~ i g g s ,  ms.). 

? Nearly f ledged young found dead 
  all, rns . ) . 

1936 12  Dec. apparent ly  One found i n  one of many burrows 
not many examined (Coultas,  m s .  ) . 

1957 25 June- ? Post-nest ing (Woodside, ms . b )  . 
3 July 

1961 7-8 Mar. ? 1 dead week-old chick (Woodside and 
Kramer, m s . ) .  

4-10 Sept.  0 (Woodside, ms. a ) .  

1963 11-13 Feb. 1 2  No n e s t s  (POBSP) . 
3-10 Dec. ? Not nes t ing  (Walker, ms. b ) .  

1964 10-11 Mar. ? 1 dead b i r d  (BSFW, POBSP). 

16-20 Sept .  o (BSFW, POBSP) . 
1965 6-11 ~ a r .  2,000- Young near f ledging;  a d u l t s  digging 

3,000 burrows (POBSP). 



Table SSP-2. (continued) 

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, References 

1966 26-31 Mar. ? l nea r ly  full-grown chick;  9 a d u l t s  
banded (BSFW) . 

20-21 June ? 1 carcass  (POBSP). 

17-18 ~ e p t .  o (BSFW) . 
20-23 Oct. 1,500 No n e s t s ;  numbers apparent ly  in-  

c reas ing  from n igh t  t o  n igh t  (POBSP). 

1967 18-19 Mar. s e v e r a l  No n e s t s  (BSFW, POBSP) . 
7-12 June 1 0  3 o r  4 dead b i r d s ;  1 fledged chick 

(POBSP) . 
5-11 Sept .  0 (POBSP) . 

1968 17-19 Mar. 200 1 l o c a l  colony; o the r s  poss ib ly  
p resen t ;  only a s i n g l e  medium- 
s i z e d  downy young (and a d u l t s )  found 
i n  t h e  s e v e r a l  burrows examined 
(BSFW, POBSP) . 

1969 26-29 Mar. ? 2 a d u l t s  found i n  a nest-burrow 
(BSFW) . 

9 Sept .  0 None found i n  colony a t  southern end 
of lagoon (BSFW). 

*Estimate of number of breeding b i rds  by W i l l e t t  (ms .). 

RFD-TAILED TROPICBIRD Phaethon rubricauda 

S t a t u s  

Common breeder;  maximum recent  es t imate :  4,000. Some present  i n  
a l l  months but  only smal l  numbers present  from l a t e  f a l l  through winter .  
Most nes t ing  i s  from l a t e  A p r i l  through e a r l y  October. Nests on the  
ground under Scaevola o r  o t h e r  vegeta t ion ,  c h i e f l y  around t h e  perimeter  
of t h e  i s l and .  



Populat ions 

Population f igu res  f o r  Red-tailed Tropicbirds we able RTTB-3) a r e  
probably l e s s  r e l i a b l e  than those f o r  any o ther  la rge ,  pr imar i ly  d i u r -  
n a l  seabi rd  nes t ing  on the  i s l and  because n e s t s  a r e  usual ly  hidden 
beneath dense shrubbery and a r e  e a s i l y  overlooked by survey p a r t i e s .  

Recent es t imates  suggest t h a t  populations a r e  l a r g e r  now than during 
the  period about 1915 through 1930 but  the  pauci ty of es t imates  from 
1890 through 1913 makes it impossible f o r  us  t o  determine whether popu- 
l a t i o n s  of t h a t  period d i f f e r e d  from those of today. It i s  very l i k e l y  
t h a t  t h e  t rop icb i rd  population was g r e a t l y  reduced when t h e  i s l and  was 
denuded of vegeta t ion  since almost no nes t ing  s i t e s  were then a v a i l a b l e .  
I n  May 1923, Wetmore noted, we hey a r e  hard put here  t o  f ind  any s h e l t e r  
f o r  n e s t s  and I doubt i f  many w i l l  succeed i n  breeding success fu l ly  here."  
H i s  count of 80  b i r d s  i s  t h e  lowest ever recorded i n  the  per iod  from 
May t o  J u l y .  

Annual Cycle 

There probably i s  no time when Red-tailed Tropicbirds a r e  not  present  
on Laysan, but  very few a r e  p resen t  i n  winter .  Numbers apparently begin 
t o  increase  i n  l a t e  March o r  A p r i l  with peak numbers present  from mid-May 
t o  August. The population begins t o  dec l ine  i n  September, and by l a t e  
October there  a r e  few b i rds  on the  i s l and .  Population s i z e  c l o s e l y  
corresponds with the  amount of nes t ing  a c t i v i t y .  Minimal numbers a r e  
present  i n  winter  and e a r l y  spr ing  when few b i rds  a r e  nes t ing .  

Laying may begin a s  e a r l y  a s  e a r l y  January (1913) but  i n  most yea r s  
nes t ing  probably begins in  March (1958, 1962, 1965-67, 1969) ; however, i n  
1923 and 1911, it apparently d id  no t  begin u n t i l  May. The peak l ay ing  
period i s  probably most o f t en  from the  l a s t  week of A p r i l  through e a r l y  
June but  eggs may be l a i d  through e a r l y  October (1912). It seems l i k e l y  
t h a t  f u t u r e  v i s i t s  during t h e  winter  months w i l l  r evea l  t h a t  a t  l e a s t  a 
few eggs o r  young may be present  i n  any month. Eggs may hatch  from mid- 
February through mid-November and young may f ledge  from mid-May through 
the  end of January. Peak periods of hatching and f l edg ing  r a t h e r  cons is -  
t e n t l y  f a l l  between e a r l y  June and mid-July and l a t e  August and e a r l y  
October, r e spec t ive ly .  

Despite  the  extended breeding period, the  population a s  a whole 
apparent ly  fol lows a d i s t i n c t  annual  cycle with most breeding occurr ing  
from l a t e  A p r i l  through e a r l y  October. 

Ecology 

Breeding: F isher  (1903a: 795) found Red-tailed Tropicbirds under 
bushes, including the  now e x t i n c t  Chenopodium oahuense, and s t a t e d  t h a t  
" . . .not  inf requent ly  seve ra l  w i l l  congregate beneath colonies  of 
Fregata ...I1 I n  1923 when vegeta t ion  was almost non-existent ,  Wetmore 
(ms. )ound the  few b i r d s  present  nes t ing  about rock p i l e s  and i n s i d e  
bu i ld ings .  



Present ly  most nes t ing  occurs under Scaevola and i s  t h e r e f o r e  con- 
cen t ra t ed  around t h e  perimeter of t h e  i s land.  I n  June 1966 the  l a r g e s t  
concentrat ions were found on the  western s ide .  I n  September 1967 b i r d s  
were considerably more abundant on t h e  west, northwest, north,  and e a s t  
s ides  of the  i s l and  than they were on the  south and southeas t  s i d e s .  
Birds o f t en  nes t  i n  loose groups of 5 t o  20 o r  more, with 30 o r  40 
yards between the groups. Eggs a r e  l a i d  i n  shallow scrapes  without 
nes t ing  ma te r i a l  but  some p l a n t  d e b r i s  may be present  i n c i d e n t a l l y .  

Specimens 

Eighty-six Red-tailed Tropicbi rd  skins from Laysan a r e  c u r r e n t l y  
d i s t r i b u t e d  i n  museums a s  ind ica ted  i n  Table RTTB-1. Twenty-three of 
these  a r e  da ta l e s s  "Japanese t r ade  sk ins ,"  a t  l e a s t  i n  p a r t  from t h e  
1909 t o  1910 fea the r  r a i d s .  S i x  a d d i t i o n a l  mounted specimens a r e  d i s -  
t r i b u t e d  a s  fol lows:  BPBM ( 2 ) ;  CMNH ( 1  i n  Laysan e x h i b i t ) ;  SUI (3  b i r d s  
i n  Laysan e x h i b i t ) .  Also preserved a r e  a t  l e a s t  3 ske le tons  (BPBM, 2; 
USNM, 1); 1 a lcoho l i c  (BPBM); 1 s k u l l  (uSNM); and 1 2  eggs (BPBM, 6;  
USNM, 6 ) . 

Table RWTB-1. Locations of Red-tailed Tropicbird sk ins  from Laysan. 

Adult Adult 
Museum Males Females Other To ta l s  

AMMN 
BPBM 
CMNH 
D m  
MCZ 
SUI 1 
UMm 1 
USNM (non-POBSP) 8 

Tota ls  23 24 39 86 

*Includes 7 "Japanese t r ade  sk ins . "  

**"Japanese t r a d e  sk ins ."  

***Includes 11 "Japanese t r a d e  skins."  

Banding and Movements 

The POBSP and BSFW banded 638 Red-tailed Tropicbirds (Table RTTB-2). 
One a d u l t ,  705-U327, banded on 10  September 1967, was recovered a t  sea 
c& 15"00'N, 117"301W on 27 February 1968. I n  addi t ion ,  an a d u l t  banded 
on Laysan 31 May 1958 by Dale Rice was recaptured t h e r e  by the  POBSP on 
19 September 1964. 



Table RTTB-2. Red-tai led Tropicbi rds  banded on Laysan. 

Period of Survey Bander Adul t s  Young Age Unknown T o t a l  

1958 June 
1964 Sept .  
1965 Mar. 

Aug . 
1966 Mar. 

June 
1967 June 

Sept .  

BSFW 0 
POBSP 35 
POBSP 2 
POBSP 6 2  
BSFW 3 
POBSP 4 
POBSP 98 
POBSP 90 

Tota l s  294 219 125 638 

Table RTTB-3. Observations of Red-tailed Tropicbirds on Laysan. 

Population 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, References 

1891 16-27 June 

1896 24 June- 
24 Sept .  

? Incubat ing eggs, few of which had 
hatched ( ~ ~ o n s ,  1890: 91). 

? Breeding; eggs (Rothschild, 1893- 
1900: 34 ) . 

? Breeding ( ~ c h a u i n s l a n d ,  1899: 101).  

1902 16-23 May f a i r l y  Most n e s t s  had heavi ly  incubated 
common eggs ( 3  c o l l e c t e d  had begun incu- 

ba t ion  [USNM]) . 1 downy n e s t l i n g  
seen (Fisher ,  1903a: 796).  

1903 Apr. ? 3 specimens and 5 eggs c o l l e c t e d  by 
Bryan (BPBM) . 

1905 2 May ? 1 c o l l e c t e d  by Schlemmer (MCZ). 

1907 4-21 May ? 6 c o l l e c t e d  by Schlemmer (MCZ) 

l 9 l l  24 Apr. - 300 Very few seen f i r s t  3 weeks; common 
5 June l a t e r  and nes t ing  ( D i l l  and Bryan, 

1912: 1 9 ) .  

1912 22 Dec.- ? " ~ e s t i n g  i n  small  numbers from l a t e  
1 1  11 Mar. December i n t o  March." Adults  r a r e l y  

seen i n  December and January but  
p l e n t i f u l  by mid-February. A juve- 
n i l e  noted on 24 December; l a r g e  young 
noted on 29 December and 9 January;  
eggs on 4 and 19 January ( ~ a i l e y ,  1956: 



Table RTTB-3. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1912 22 Dee.- 62 ) .  Rather p l e n t i f u l  by 11 March 
19U 11 Mar. (con t ' d . )  (Wi l l e t t ,  ms.).  

1918 8-10 Sept .  3 0 ( ~ i g g s ,  ms . ) . 
1923 8 Apr. ? 3 o r  4 p a i r s  with eggs on the  south- 

west r idge  (Dickey, ms.).  

8-13 Apr. f a i r l y  Seeking nes t  s i t e s  (Wetmore, ms.) 
common 

29 Apr . - 
14 m y  80  Eggs (wetmore, ms . ) . 

1930 2-18Aug. few i n  Evidently nes t ing  (Wilder, ms. b)  
number 

1936 7-8 Mar. ? - Ca. 12 seen i n  a i r  and s e v e r a l  o t h e r s  
found with eggs. 5 banded with b ras s  
r i n g s  (Trempe, ms. ) . 

12  Dec. 0 ( ~ o u l t a s ,  ms . ) . 
1950 23 June ? Nesting (POFI) . 
1951 l a t e  June- 200 Diurnal  census   rock, 1951b: 18) .  

e a r l y  J u l y  

1957 25 June- 1,000 (Woodside, m s .  b)  . 
3 July 

8-12 J u l y  Eggs t o  nearly full-grown young 
(Labrecque, 1957: 18) .  

1958 27 May- ? Fresh eggs t o  young about a month 
4 June o ld ;  most n e s t s  with heavi ly  incu- 

ba ted  eggs o r  newly hatched young 
(Warner, ms. ) . 

1959 28 Apr. - ? Nests with eggs, including 1 t h a t  
1 May was pipped ( ~ r a m e r ,  ms . ) . 

? A few seen f l y i n g ;  none on ground 
(Woodside and Kramer, m s  . ) . 

4-10 Sept .  not  a t  peak Only l a r g e  young (woodside, ms . c )  . 
abundance 



14 0 

Table RTTB-3. (continued) 

Population 
Date of Survey Estimate 

1962 14-19 June abundant 

1963 11-I3 Feb. seve ra l  

3-10 Dec. ? 

1964 10-11 Mar. 

16-20 Sept.  

1965 6-11 Mar. 

17-21 July 

5-12 Aug. 

1966 26-31 Mar. very  
common 

10-16, 1,000 
20-21 June 

17-18 Sept.  ? 

Breeding S ta tus ,  Remarks, References 

Young i n  a l l  s t ages  ( ~ r a m e r  and 
Beardsley, ms. ) . 

A f u l l y  fea thered  young found 5 
December was gone by 9 December 
(Walker, m s .  b ) .  

No nes t s  (BSFW, POBSP). 

Eggs t o  f ledging young; most n e s t s  
with nea r ly  f ledged immatures; e s t i -  
mated 160 n e s t s  present  on i s l and .  
Sample count of 80 n e s t s :  6 (8%) 
with eggs; 8 ( 1 6 )  with small downy 
young; 34 (43%) with medium-sized o r  
l a r g e  downy young; 32  (4&) with 
dependent iwnatures (POBSP) . 
3 seen on ground but  no nes t s  found 
(POBSP) . 
P a r t i a l l y  incubated eggs t o  f ledg-  
ing young; most eggs heavi ly  incu- 
bated;  est imated 1,000 n e s t s  with 
young (POBSP) . 
Eggs t o  f ledging young. Sample count 
of 80 nes ts :  25 (31%) with eggs; 14 
(18%) with small  downy young; 33 (41%) 
with medium-sized o r  l a r g e  downy young; 
8 ( 1 6 )  with dependent immatures. 
Estimated 200 n e s t s  with eggs; 800 
young ( inc luding f l y i n g  immatures) 
(POBSP) . 
Nests with eggs but  no young found 
(BSFW) . 
Estimates 400 n e s t s ;  88 of 90 (98%) 
nes t s  i n  sample count contained 
eggs, 1 contained small  young, and 
1 contained l a r g e  young (POBSP). 

Eggs t o  nea r ly  full-grown young (BsFW). 



Table RTTB-3. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

50  Severa l  nea r ly  f ledged young; no 
n e s t s  with eggs o r  small  young 
(POBSP) . 

1967 18-19 Mar. 50 Severa l  n e s t s  with eggs. Ca. 30 
seen in  f l i g h t  on 18 ~archTBsFW, 
POBSP) . 

7-12 June 4,000 Estimate includes a l l  b i r d s  using 
t h e  i s l and ;  eggs t o  l a r g e  downy 
young; most n e s t s  contained eggs. 
Sample count of 87 n e s t s :  69 
(19s)  with eggs; 16 (18$) with 
small  downy young; 2 (3$)  with 
medium-sized o r  l a r g e  downy young. 
Estimated 1,000 n e s t s  (POBSP). 

5-11 Sept .  1,500 Eggs t o  f ledging young; 117 young 
banded. Less than 5s of n e s t s  with 
eggs; ca .  5% with small downy young; 
c a ,  l s w i t h  medium-sized o r  l a rge  - 
downy young; 2. 85% with dependent 
immatures (POBSP). 

13 Dec. 4 No check made of breeding s t a t u s  
(BsFW) . 

1968 17-19 Mar. 100 Apparently j u s t  r e tu rn ing ;  none 
found nes t ing  (BSFW, POBSP). 

1969 26-29 Mar. 500 Most incubating eggs (BSFW) . 
9 Sept. common A few n e s t s  examined contained eggs 

t o  near ly  fledged young (BSFW). 

BLUE-FACED BOOBY Sula d a c t y l a t r a  - 
S t a t u s  

Common breeder; maximum recent  est imate:  2,000. Present  and may 
breed throughout t h e  year  bu t  most nes t ing  occurs from t h e  end of March 
through September. Nests c h i e f l y  around t h e  i s l and  perimeter and around 
the  c e n t r a l  lagoon, normally in  a reas  of open sand o r  scant  vegeta t ion .  
The n e s t  i s  a scrape i n  bare sand, occas ional ly  with a l i t t l e  added 
vegeta t ion .  



Populat ions 

No 19 th  century population. es t imates  a r e  a v a i l a b l e  and more r ecen t  
da ta   a able BFB-3) a r e  too  scanty t o  determine whether any s i g n i f i c a n t  
population changes have occurred on Laysan during t h e  20th century.  
Recent es t imates  show nea r ly  a s  much v a r i a t i o n  within a s ing le  year  
(e.g., 1965) a s  f o r  var ious  yea r s .  This  annual v a r i a t i o n  i s  probably 
c o r r e l a t e d  with t h e  s t age  of t h e  n e s t i n g  cyc le  and thenumber  of non- 
nes t ing  b i r d s  present .  

Munter found over a hundred Blue-faced Boobies k i l l e d  by f e a t h e r  
poachers; undoubtedly many more were destroyed i n  t h e  1909 r a i d  a s  white  
b i r d s  were favored by t h e  f e a t h e r  hun te r s .  Thus, t h e r e  probably was 
some populat ion dec l ine  during t h e  1908-15 per iod .  

Since t h i s  spec ies  n e s t s  on bare sand, i t s  nes t ing  h a b i t a t  probably 
was not  g r e a t l y  a f f e c t e d  by t h e  l o s s  of vege ta t ion .  However, Wetmore 
(ms.) noted t h a t  it usual ly  nested where some f a i n t  t r a c e  of  vegeta t ion  
remained. 

Annual Cycle 

Blue-faced Boobies occur on Laysan throughout t h e  year ,  bu t  peak 
numbers a r e  ev iden t ly  present  i n  t h e  summer, co inc ident  with t h e  l a r g e s t  
number of n e s t s .  

Blue-faced Boobies have bred dur ing  a l l  months, although perhaps not  
i n  every month i n  most y e a r s .  Although t h e  i n i t i a t i o n  of the breeding 
cycle  may vary  by a month o r  more from yea r  t o  year,  t h e  populat ion a s  a 
whole e x h i b i t s  a d i s t i n c t  annual breeding regime. Eggs may be l a i d  a s  
e a r l y  a s  February (1911, 1923, 1963, 1966, 1969) and even December (1912) 
bu t  t h e  number l a i d  during these  months i s  only a small  proport ion of 
t h e  t o t a l  l a i d  during the  e n t i r e  season.  I n  most yea r s  peak egg l ay ing  
probably occurs during the  l a s t  week of March and t h e  f i r s t  two weeks of  
Apr i l ,  with a t  l e a s t  a few eggs being l a i d  through e a r l y  Ju ly .  

Peak ha tching  and f ledging  per iods  usua l ly  occur during the  l a s t  
t h r e e  weeks of May and l a s t  t h ree  weeks of September, r e spec t ive ly .  
Late-f ledging young may be present  through mid-December but  i n  most 
years  breeding i s  e s s e n t i a l l y  completed by mid- o r  l a t e  October. 

Ecology 

Breeding: Many observers  noted t h a t  Blue-faced Boobies nested p r i -  
mari ly around the  outer  perimeter of  t h e  i s l a n d  and seve ra l  noted t h a t  
they tended t o  n e s t  more on the  e a s t  than on t h e  west .  Palmer ( ~ 0 t h -  
s ch i ld ,  1893-1900: 26) noted t h a t  " they inva r i ab ly  frequented t h e  shore 
and never went inland." F isher  (1903a: 796),  more s p e c i f i c  i n  h i s  ob- 
se rva t ions  than o the r s ,  reported t h a t  t hese  boobies were "most p l e n t i f u l  
on the  nor theas t ,  e a s t ,  and southern exposures, where t h e  l i t t o r a l  s lope  



i s  broadest ,  but on the  west s ide,  where a  l i t t l e  b lu f f  replaces  the  
seaward slope,  t h e  b i rds  (were) absent ."  Neither  Palmer nor Fisher  
repor ted  any nes t ing  on t h e  inner  s lopes  of t h e  i s land,  but  D i l l  and 
Bryan (1912: 19)  found some nes t ing  on t h e  i n t e r i o r  s lope of the  e a s t  
s ide  of the  i s l and .  

I n  1923 Wetmore found these  b i r d s  nes t ing  on bare sand but  bel ieved 
t h a t  most prefer red  t o  nes t  where some t r a c e  of vegetat ion remained. 

More r ecen t ly ,  POBSP observers found these  boobies nes t ing  i n  many 
areas  of the  i s l and .  Most of the  populat ion nested around t h e  i s l and  
perimeter o r  along the  c e n t r a l  lagoon and only a r e l a t i v e l y  small pro- 
por t ion  were found on the  inner  s lopes .  

Nests on t h e  perimeter were usua l ly  on t h e  l i t t o r a l  s lope and could 
be found on both s ides  of the  Scaevola b e l t .  Those on the  seaward s i d e  
of the  Scaevola were usual ly  i n  l i t t l e  openings; those on the  inland 
s ide  usua l ly  in  the  sand-Eragrostis a s soc ia t ion  j u s t  behing the  Scaevola. 
The former nes t ing  s i t u a t i o n  was found most f requent ly  on the  north, 
eas t ,  and south s ides  of the  i s land,  while  t h e  l a t t e r  appeared t o  be 
more common on the  west s ide .  Some a l s o  nested a t  the edges o r  wi th in  
the  sandy southwest blowouts. 

Surveys from August 1965 and June 1966 and 1967 reported t h a t  t h e  
most dense nes t ing  concentrat ions occurred along t h e  c e n t r a l  lagoon o r  
i n  t he  f r i n g e  of vegeta t ion  on the  nor th  and e a s t  beaches. I n  t h e  
former a r e a  the  b i r d s  nested on t h e  sand o r  mud margin, o r  i n  more open 
a reas  among t h e  Cyperus. On one survey (March 1965) it appeared t h a t  
the  south end of the  lagoon held  a  more dense concentrat ion of nes t ing  
b i rds  than d id  o ther  a reas  around t h e  lagoon. 

The eggs were l a i d  on t h e  hare sand, usua l ly  with no semblance of 
a  nes t ;  occas ional ly  t h e r e  may be a  l i t t l e  vegeta t ion  scratched about 
the  eggs o r  young (Fisher ,  1903a: 796).  

Non-breeding: Non-nesting b i r d s  roos t  i n  open a reas  mainly on 
the  beach and around the  lagoon. These roos t ing  f locks  o r  clubs were 
seen on most POBSP v i s i t s .  I n  September 1964 two clubs of 15 and 8 
indiv iduals ,  respect ive ly ,  were present  on the  northwest beach. I n  
March 1965 a f l o c k  of about 30 b i rds  was found on the  south beach. On 
the  n igh t  of 10 September 1967 th ree  c lubs  were found: one with 22 
b i r d s  i n  an open sand a rea  on t h e  edge of t h e  southwest beach; another  
with 50 b i r d s  on t h e  south beach; and a t h i r d  of about 175 b i r d s  on 
the  southeas t  beach near  the  margin of vege ta t ion .  

Data a r e  i n s u f f i c i e n t  t o  determine seasonal  v a r i a t i o n  in  the  s i z e  
and number of these  c lubs .  L i t t l e  i s  known about the  age composition 
of the  clubs but i n  September 1967 more than 90 percent of the  bird8 
i n  them were a d u l t s .  



Specimens 

Forty-nine Blue-faced Booby sk ins  from Laysan a r e  c u r r e n t l y  d i s -  
t r i b u t e d  i n  museums a s  indica ted  i n  Table BFB-1. Five a d d i t i o n a l  mounted 
specimens a r e  d i s t r i b u t e d  a s  fol lows:  CMNH ( 1  male i n  Laysan e x h i b i t ) ;  
SUI (4  b i r d s  i n  Laysan e x h i b i t ) .  Also preserved a r e  a t  l e a s t  3 skele-  
tons  (BPBM, 2; USNM, 1 ) ;  1 a lcoho l i c  chick (USNM) and 24 eggs (BPBM, 11; 
MCZ, 6 c lu tches ;  USNM, 4 ) .  

Table BFB-1. Locations of Blue-faced Booby skins from Laysan. 

Adult Adult 
Museum Males Females Other Tota ls  

AMNH 6 6 
BPBM 2 2 
c m  1 1 
D M  1 1 
SUI 0 3 
UMMZ 0 1 
USNM (non-POBSP) 4 5 
Other+ 1 0 

Tota ls  15 19 1-5 49 

*U. of Flor ida  ( 1  8 ) .  

Banding and Movements 

The BSFW and POBSP banded 618 Blue-faced Boobies on Laysan (Table 
BFB-2). Twenty-two b i r d s  o r i g i n a l l y  banded o r  handled on Laysan were 
l a t e r  reported elsewhere (Johnston Ato l l ,  1; French F r i g a t e  Shoals, 1; 
Lis ianski ,  20); 2 6  b i r d s  banded elsewhere (Johnston Ato l l ,  5 ;  Gardner 
Pinnacles,  1; French Fr iga te  Shoals, 4;  Lis ianski ,  11; Pear l  and Hermes 
Reef, 3 ;  Midway, 1; Kure, 1 )  were recaptured on Laysan (Appendix 
Tables 4-5a and 4-5b). 



Table BFB-2. Blue-faced Boobies banded on Laysan. 

Totals 160 181 215 556 5 18 2 37 6 18 

Rumbers of Each ~ ~ e / S e x  Class Banded 

Period of Adult Adult Adult Subtotal Subadult Immature Nestling Age 
Survey Bander dcr 99 ? ? Adults ? ?  ? ? ? ? ? ?  Totals 

1958 June BSFW 0 0 0 
1963 Feb. POBSP 0 0 4 
1964 Mar. 4 11 1 

Sept. " 69 79 11 
1965 Mar. ,I 3 0 192 

0 0 0 July " 

Aug . 0 0 0 
1966 June " 4 10 2 

oct  . 15 17 1 
1967 June " 36 32 3 

Sept . " 4 4 0 
1968 Mar. 25 28 1 

0 
4 

16 
15 9 
195 

0 
0 

16 
33 
71 
8 

54 

0 0 0 37 37 
0 0 0 0 4 
0 0 0 0 16 
4 16 o o 179 
1 0 0 0 
0 1 0 0 

196 
1 

0 1 0 0 1 
0 0 0 0 16 
o o 2 o 35 
0 0 0 0 71  
o o 0 0 8 
0 0 0 0 54 



Table BFB-3. Observations of Blue-faced Boobies on Laysan. 

Population 
Date of Survey Estimate Breeding Status,  Remarks, References 

? Probably with f resh  eggs; based on 
description by Isenbeck (& ~ i t t l i t z ,  
1834; Rothschild, 1893-1900). 

1891 16-27 June few (Rothschild, 1893-1900: 26). 

1896 24 June- 7 Breeding (Schauinsland, 1899: 101). 
24 Sept. 

1902 16-23 ~ a y  ? Eggs and young present i n  about equal 
numbers; most eggs heavily incubated; 
2 collected (USNM); young from newly 
hatched t o  about a week old  ishe her, 
1903a: 796). 

1903 Apr. ? 2 specimens and 8 eggs collected by 
Bryan (BPBM) . 

1904 1-3 May ? 3 s ingle  eggs (incubation begun); 3 
s e t s  of 2 eggs ( 2  beginning incuba- 
t ion ;  1 advanced) (McZ).  

l g l l  24 Apr. - 85" I n  f i r s t  week of May colony of 45 birds 
5 June had large downy young and a few well- 

incubated eggs; on 5 June another 
colony of E. 20 pa i r s  had fresh eggs 
( D i l l  and Bryan, 1912: 19). 

1912 22 Dec.- 200 Nest with egg found 24 December; 
1913 11 Mar. several  more i n  ear ly  January; 30 

nests  counted 18 February; f i r s t  naked 
young found 26 January (Bailey, 1956: 
71 ; Willet t ,  ms. ) . 

1.915 3 A P ~ .  350 Nesting; 100 or more had been k i l l ed  by 
feather  poachers (Munter, 1915: 193). 

1916 9 Feb. 40 Count ( ~ u n t e r ,  ms.) 

1918 8-10 Sept. 4 -5 No eggs or young found (Diggs, ms.). 

1923 9 Apr. ? Hatching eggs noted (Dickey, ms . ) . 
8-13 Apr. ? Eggs t o  young about a week old (Wetmore, 

ms.). 



Table BFB-3. (continued) 

Population 
Date of Survey Estimate 

1923 21 Apr . ? 

24 Apr . ? 

29 Apr . - 160 
14 m y  

7 May ? 

1930 2-18 A U ~ .  6 

1936 7-8 Mar. ? 

1 2  Dec. 50-100 

1950 23 June common 

1 1 2  May ? 

l a t e  June- ? 
e a r l y  J u l y  

1955 10 Feb. 100 

1957 25 June- 300 
3 July 

1.958 27 May- ? 
4 June 

1959 28 Apr.- ? 

1 May 

1961 7-8 ~ a r .  usual  
number 

4-10 Sept .  ? 

Breeding S t a t u s ,  Remarks, References 

45 n e s t s  i n  one colony on SE s ide ,  
l a r g e s t  colony on i s l and  (Ball ,  ms . ) . 
Ca. ha l f  with eggs, many with hatch-  - 
ing  eggs, and a few with two-week-old 
young ( ~ i c k e ~ ,  ms. ) . 
Fresh eggs t o  well-grown young; some 
j u s t  l ay ing  (Wetmore, ms.). 

2 heav i ly  incubated eggs co l l ec ted  
(USNM) . 
No nes t ing  repor ted  (Wilder, m s .  b ) .  

Only eggs found; 6 banded with b r a s s  
r i n g s  (Trempe, m s .  ) . 
Had j u s t  f i n i s h e d  nes t ing  (Coultas,  ms.) 

Medium and "fu l l - s ized"  young (POFI). 

"Young i n  down" noted (POFI) 

Not d i s t ingu i shed  from other  species  
of booby i n  census; 2,940 boobies 
(3 species  combined); d iu rna l  count 
 rock, 1951b: 1 8 ) .  

Most seen a t  south end of lagoon (POFI). 

1 n e s t  with 2 eggs noted (Woodside, 
m s .  b ) .  

Most nes t ing  p a i r s  with naked young t o  
young about a month old;  most incubated 
eggs checked were r o t t e n  (Warner, m s .  ) . 
Most b i r d s  with eggs; a very few with 
young (Kramer, ms . ) . 
Few eggs p resen t ;  most b i r d s  pa i red  
(Woodside and Kramer, ms . ) . 
Only l a r g e  young and immatures (wood- 
s ide ,  ms. c ) .  



Table BFB-3. (continued) 

Date of Survey 

1962 14-19 June 

1963 11-l3 Feb. 

3-10 Dec. 

1964 10-11 Mar. 

16-20 Sept .  

1965 6-11 Mar. 

17-21 J u l y  

5-12 Aug. 

1966 26-31 Mar. 

10-16, 
20-21 June 

17-18 Sept .  

20-23 Oct. 

1967 18-19 Mar. 

7-12 June 

Population 
Est imate Breeding S t a t u s ,  Remarks, References 

? Mostly 1/2- t o  3/4-grown young; seve ra l  
n e s t s  with eggs ( ~ r a m e r  and Beardsley, 
ms.).  

smal l  1 nes t  with egg (POBSP). 
numbers 

? 1 full-grown unfledged b i r d  and 1 i m -  
mature; a d u l t s  seen (Walker, m s .  b ) .  

100-150 Estimated 10 n e s t s ;  a l l  with eggs 
(20 )* (BSFW, POBSP) . 

420 - C a .  50 f ledged Fmmatures and 10 sub- 
a d u l t s ;  a l s o  2 l a r g e  f l i g h t l e s s  young 
(BSFW, POBSP) . 

400-500 Nocturnal es t imate ;  40-50 nes t s ,  a l l  
(80-LOO)+ wi th  eggs (POBSP) . 

80W Estimated 400 young, h a l f -  t o  f u l l -  
grown (POBSP) . 

1,000 Estimated 200 young--mostly from 1/2- 
( 4 0 0 ) ~  t o  full-grown; a few r e c e n t l y  hatched;  

no eggs (POBSP). 

25 0 A few n e s t s  with eggs (BsFW). 

500 Fresh eggs t o  nea r ly  f ledged young; 
(300)+ c a .  50  n e s t s  wi th  eggs; 100 n e s t s  with 

young, mostly small  ch icks ;  z. 100 
f l y i n g  immatures. Presumably from 
previous breeding season (POBSP). 

? Some nea r ly  f ledged young (BSFW). 

25 0 Almost a l l  young f ledged;  no eggs 
(POBSP) . 

15 0 1 n e s t  with egg (BSFW, POBSP). 

[2,0001 Estimated 300 n e s t s ;  most with eggs, 
(GOO)+ r e c e n t l y  hatched o r  small  downy young. 

Of 200 n e s t s  counted, 33% contained 
eggs, 17% r e c e n t l y  hatched young, 33% 
smal l  downy young, and 17$ medium-sized 
downy young (POBSP). 



Table BFB-3. (continued) 

Population 
Date of Survey Estimate 

1967 5-11 ~ e p t .  500 
(ZOO)* 

U Dec. a t  l e a s t  
s eve ra l  
hundred 

1968 17-19 Mar. 15 0 
(30)* 

9 Sept .  ? 

Breeding S ta tus ,  Remarks, References 

2 l a r g e  downy young and s. 100 de- 
pendent immatures; no eggs o r  small 
young (POBSP) . 
No n e s t s  found but  immatures i n -  
capable of f l i g h t  seen (BSFW). 

Most were prenest ing;  most were pa i red;  
6 n e s t s  with f r e s h  o r  s l i g h t l y  incu- 
bated eggs seen (BSFW, POBSP). 

32 n e s t s  counted, a few more probably 
present .  4 of 15 n e s t s  examined were 
those of prelaying b i r d s .  O f  t he  re-  
maining 11 nests ,  9 ( 8 3 )  contained 
eggs, 1 (9) contained an egg and a 
chick, and 1 (9$) contained a small 
chick (BSFW). 

Some l a rge  downy young and seve ra l  
f l y i n g  immatures seen (BSFW) . 

*Estimate i s  of number of breeding b i r d s  (b i rds  with eggs o r  unfledged 
young). 

**An es t imate  of breeding b i rds .  Possibly no more than 48 b i r d s  were 
with egge o r  young. 

BROWN BOOBY - Sula leucogas ter  

S t a t u s  - 
Uncommon breeder; maximum r e c e n t  est imate:  [250]. Present  in  a l l  

months but  most numerous from May o r  June through October. Most breeding 
occurs from l a t e  March through October. Nests i n  small  colonies,  u sua l ly  
i n  openings in  Scaevola, on the  west c e n t r a l  p a r t  of the  i s l a n d .  The 
n e s t ,  usual ly  a s u b s t a n t i a l  mass of vegetat ion,  i s  on t h e  ground. 

Populat ions 

Only i n  recent  yea r s  have more than a very few been noted. P r i o r  
t o  1923 it was recorded a s  a r a r e  v i s i t o r  (only 3 d e f i n i t e  records)  and 
i n  1923 only a s ingle  nes t ing  p a i r  was present  (Table BB-2). Small 



breeding populations have been repor ted  r e g u l a r l y  s ince 1957. Recent 
POBSP observat ions ind ica te  a minimum breeding population of 40 b i r d s ,  
although i n  some years  (g.g., 1967) probably fewer b i r d s  breed. Popu- 
l a t i o n s  may reach a maximum of about 100 b i r d s  when numbers a r e  swelled 
by young and v i s i t o r s  from other  i s l ands .  

Annual Cycle 

Few bird,? occur on the  i s land during the  winter,  and the  e a r l y  
spr ing  population remains low even though nes t ing  may begin i n  March. 
Available da ta  on breeding s t a t u s  during var ious  v i s i t s  suggest t h a t  
Laysan Brown Boobies may nes t  i n  a t  l e a s t  t en  months of the  year  
(March-December) and f u r t h e r  observat ions may wel l  r evea l  t h a t  breeding 
may occur in  any month. It appears, however, t h a t  i n  most years ,  very  
few bi rds ,  i f  any, breed from l a t e  December through mid-March and t h a t  
most b i r d s  i n  the  population complete t h e i r  breeding cycles between 
mid-spring and mid-fa l l .  In t e rpo la t ion  from the  presence of eggs and 
s i z e  of young on va r ious  v i s i t s  suggests  t h a t  peak periods of laying,  
hatching, and f ledging usual ly  occur r e spec t ive ly  in  May, l a t e  June 
and e a r l y  July,  and l a t e  September and e a r l y  October. 

Ecology 

Breeding: Recent nes t ing  has occurred i n  a r e l a t i v e l y  small  a r e a  
a t  t he  inner  edge of t h e  Scaevola zone on the  west c e n t r a l  p a r t  of t h e  
i s land.  Here 6 t o  25 p a i r s  have been found i n  one o r  two loose groups. 
Subs tan t i a l  n e s t s  of grass ,  s t i c k s ,  and o the r  vegetable matter  a r e  b u i l t  
on the  ground. 

Non-breeding: Non-breeding b i r d s  may occur almost anywhere on t h e  
i s land,  but  a r e  most f r equen t ly  seen f l y i n g  over  the  r ee f  o r  roos t ing  
on rocks along the  shores. No l a r g e  concent ra t ions  have been found, 
but i n  September 1967 eleven b i rds  were seen together  on a f l a t  rock 
o f f  the  west beach. 

Specimens 

We know of bu t  t h r e e  Laysan specimens: an a d u l t  male a t  AMNH 
and an a d u l t  female and an adu l t  male a t  BPBM. 

Banding and Movements 

The POBSP and BSFW banded 28 Brown Boobies on Laysan through 1969 
(Table BB-1). The only recorded i n t e r i s l a n d  movement i s  of an a d u l t  
male, 737-30106, banded on Southeast I s land,  P e a r l  and Hermes Reef, 
on 26 February 1963. It was recaptured where banded on 19 June 1963 
with a newly hatched young and subsequently was recaptured on Laysan, 
7 March 1965. On 18 March 1965 it was captured on S e a l  I s land,  Pea r l  
and Hermes Reef. 



Table BB-1. Brown Boobies banded on Laysan. 

Numbers of Each ~ g e / ~ e x  Class Banded 

Adult Adult Adult Subtotal Immature Age 
Period of Survey Bander 073 P? ? ? Adults ? ? ?? Totals 

1958 June BSFW 0 0 0 

1963 Feb. FOBSP 0 0 2 

1965 Aug. o o 3 

1966 June $ 1  
0 0 3 

1967 June 7 4 o 

1968 Mar. 7, 0 1 0 

Totals 7 5 8 20 3 5 28 

0 

2 

3 

3 

11 

1 

0 5 5 

0 0 2 

3 o 6 

0 0 3 

o o 11 

0 0 1 



Table BB-2. Observations of Brown Boobies on Laysan. 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1828 24 Mar. ? Poss ib ly  present ;  based on vague 
desc r ip t ion  by Isenbeck ( i n  K i t t l i t z ,  
1834) i d e n t i f i e d  by ~ o t h s c h i l d  (1893- 
1900: i v ) .  

1896 24 June- 
24 Sept .  

1902 16-23 May 

1891 1 6 - 3  June ? Not found by Palmer d e s p i t e  in t ens ive  
search  (Rothschild, 1893-1900: 31 ) ;  
Munro (1942b: 6 )  s t a t e s  they were 
"very scarce .  " 

? Regular v i s i t o r ,  but  not nes t ing  
(Schauinsland, 1899: 101).  

0 Not seen desp i t e  in t ens ive  search 
i ish her, 1903a: 797). 

1903 28 Apr. 

l g l l  24 Apr. - 
5 June 

1912 22 Dec.- 
l9U 11 Mar. 

1923 11 Apr. 

23 Apr. 

24 Apr . 
5-7 May 

1936 12  Dec. 

1950 23 June 

1951 1 2  May 

l a t e  June- 
e a r l y  Ju ly  

1957 25 June- 
3 July 

? 1 specimen co l l ec ted  by Bryan (BPBM). 

- Not mentioned i n  r epor t  ( D i l l  and 
Bryan, 1912). 

1 Only 1 seen i n  3 months (Bailey, 1956: 
69) .  Seen on 21 January ( W i l l e t t ,  ms.). 

1 1 seen i n  the  surf  11 A p r i l  (Dickey, 
rns.). 

2 P a i r  found nes t ing  by B a l l  ( ~ i c k e y ,  
ms.) .  

2 Blrds  incubating 2 eggs ( ~ i c k e y ,  ms . ) . 
2 Nest s t i l l  a c t i v e  (Wetmore, ms.).  

0 (Coultas,  ms . ) . 
few No n e s t s  (POFI). 

? No n e s t s  (POFI) 

? 2,940 boobies (3 species  combined); 
d i u r n a l  count (Brock, 1951b: 18) .  

50  (woodside, ms. b ) .  



Table BB-2. (continued) 

Population 
Date of  Survey Estimate 

1958 27 May- a few 
4 June p a i r s  

1961 7-8 Mar. 20 

4-10 ~ e p t .  ? 

1962 14-19 June ? 

1963 11-13 Feb. 2 

3 -10 Dec . ? 

1964 10-11 Mar. 2 

16-20 ~ e p t .  19 

1965 6-11 Mar. 5 -10 

17-21 J u l y  [2501 

5-12 Aug. 50 

1966 6-31. Mar. 25 

10-16, 80 
20-21 June 

20-23 Oct. 100 

Breeding S ta tus ,  Remarks, References 

1 p a i r  incubat ing addled eggs; a t  
l e a s t  2 p a i r s  with young c. 3 weeks 
o l d  (Warner, m s .  ) . 
Nests with eggs; no young (Woodside 
and Kramer, ms . ) . 
Many immaturee, adu l t s ,  and a few 
eggs o r  small  young (woodside, m s .  c ) .  
Some nea r ly  mature young (Walker, 
ms. a ) .  

More seen t h i s  year  than i n  p a s t ;  most 
n e s t i n g  b i r d s  wi th  r e c e n t l y  hatched 
young (Kramer and Beardsley, ms . ) . 
Evident ly  not  nes t ing  (POBSP) . 
Present ,  no t  nes t ing  (Walker, ms. b ) ,  

None nes t ing  (BsFW, POBSP). 

Diurna l  count;  5 n e s t s ;  3 1/2 t o  2/3 
grown young and 2 almost f ledged 
young (BSFW, POBSP). 

No n e s t s  (POBSP). 

Ca. 6 n e s t s  with heav i ly  incubated - 
eggs o r  newly hatched young; es t imated  
50  young present  (es t imates  probably 
excess ive)  (POBSP) . 
Estimated 20 nes t s :  5 with eggs, 15 
wi th  young from newly hatched t o  f u l l -  
grown (POBSP). 

Most a t  n ight  (BSFW) .* 
Fresh eggs t o  nea r ly  full-grown young; 
5 n e s t s  wi th  eggs counted; est imated 
20 young present  (POBSP). 

Most breeding b i r d s  with l a r g e  de- 
pendent young; 1 nes t  with eggs; num- 
be r  of f l y i n g  immatures (POBSP). 



Table BB-2. (continued) 

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, References 

1967 18-19 Mar. 1-5 No nes t s  (BsFW, FQBSP) 

7-12 June 5 0 5 nes t s ,  4 with  eggs and 1 with a  
medium-sized downy young (POBSP) . 

5-11 Sept .  20 4 n e s t s  wi th  l a r g e  downy young; 3 
dependent immatures (POBSP) . 

13 Dec. 3 A l l  a d u l t s  (BSFW). 

1969 17-19 Mar. 4 Only 4 b i r d s  (apparent ly  pa i red)  
present  i n  colony (BsFW, POBSP). 

1969 26-29 Mar. 0  (BSFW) . 

*One o r  more a c t i v e  n e s t s  present  but  not  seen by survey pa r ty  

RFD-FOOTED BOOBY 

S t a t u s  

Sula  s u l a  
-7 

Common breeder;  maximum recen t  es t imate :  2,000-3,000. Most 
breeding i s  from February through September with smal le r  numbers present  
during remainder of  year .  Builds bulky, well-constructed n e s t  i n  a- 
vola  - rimming t h e  i s l and  and i n  woody vege ta t ion  near  t h e  inner  lagoon. 

Populations 

Although observers  i n  t h e  19th  century considered t h e  Red-footed 
Booby a common p a r t  of t h e  breeding avifauna, no a c t u a l  populat ion 
es t imates  were published.  More r ecen t  observa t ions  document a  ten-fold 
increase  i n  populat ion s i z e  from t h e  e a r l y  p a r t  of t h e  20th century t o  
t h e  present  time  a able RFB-3). 

A l l  observers  from l g l l  through 1930 noted t h a t  very few breeding 
b i r d s  were present ,  with t h e  lowest breeding populat ion during spr ing  o r  
summer a  mere 60  b i r d s  i n  1930. It seems l i k e l y  t h a t  these  low popula- 
t i o n s  r e s u l t e d  from a combination of f ac to r s - - in  p a r t  from decimation by 
f e a t h e r  hunters  and in p a r t  by des t ruc t ion  of h a b i t a t  by r a b b i t s  i n t r o -  
duced t o  t h e  i s l and .  I n  1923 Wetmore noted only  two colonies  nes t ing  i n  
low bushes and remarked f u r t h e r  t h a t  a  number of n e s t s  were placed on t h e  
ground about t h e  stems of o ld  tobacco p l a n t s .  Although ground nes t ing  
r a r e l y  occurs on some bushless  i s l a n d s  i n  the  Phoenix I s l ands  t o  the  



south (POBSP d a t a ) ,  no ground nes t s  were found from 1963 through 1969 
on Laysan or  on o ther  Northwestern Hawaiian I s l ands .  The ground nes t ing  
repor ted  by Wetmore suggests  t h e  extreme l a c k  of n e s t i n g  h a b i t a t  a v a i l -  
a b l e  a t  t h a t  time. 

Recent numerical es t imates  ind ica te  t h a t  maximum populations a r e  
present  during t h e  summer and f a l l .  During winter  most b i r d s  leave the  
i s l and  and the  population decreases by about 90 percent .  Ear ly  spr ing  
 a arch) populations have been q u i t e  va r i ab le ,  probably due t o  v a r i a t i o n s  
in  the  inception of t h e  beginning of t h e  breeding season. 

Annual Cycle 

Some b i rds  a r e  present  during a l l  months but numbers a r e  genera l ly  
low during mid-winter. A l i m i t e d  amount of egg-laying occurs during 
February during some yea r s .  Generally, however, egg-laying begine i n  
March with the  da te  of inception varying somewhat annually.  In 1964 and 
1965 about 20 percent  of the  occupied neets  had eggs by the  second week 
of March; in  1967 a s i m i l a r  s tage was reached two weeks l a t e r .  

Egg-laying usual ly  begins in  March and probably reaches i t s  peak in 
A p r i l  o r  May. Small young a r e  gene ra l ly  present  from sometime in  l a t e  
A p r i l  o r  May through June, most nes t s  containing half-grown o r  l a r g e r  
young t h e r e a f t e r .  The f i r s t  young usua l ly  f ledge about l a t e  June but the  
peak f ledging period i s  usual ly  i n  August. Some dependent young a r e  
present  in  September but  the  breeding season i s  e s s e n t i a l l y  f in ished by 
the  end of t h a t  month. 

Ecology 

Breeding: F i she r  (1903a: 797) noted t h a t  most of the  b i rds  nested 
on t h e  inner s lopes  of t h e  i s land,  "usual ly w e l l  down towards t h e  
lagoon." He f u r t h e r  noted t h a t  these  boobies always b u i l t  i n  bushes 
and never on t h e  ground. Only during 192'3 when vegeta t ion  was bare ly  
e x i s t e n t  has ground nes t ing  been observed. Present ly ,  Red-footed Boobies 
n e s t  pr imari ly i n  Scaevola and Pluchea bushes ( ~ i g .  39). Most of the 
Scaevola occurs along the  r i m  of the  i s land and it i s  here,  p a r t i c u l a r l y  
i n  the  northwest quadrate and on the  south, t h a t  most of the  boobies 
n e s t .  Considerable numbers nes t  a l s o  i n  t h e  Pluchea and Scaevola sur -  
rounding the  lagoon, e s p e c i a l l y  in  t h e  e a s t  and southwest por t ions .  

While most of the  boobies nes t  i n  coloniee by themselves, o thers  
often nest  among the  Great F r iga teb i rds  t h a t  u t i l i z e  much the  same 
h a b i t a t .  

Non-breeding: Unoccupied and t r a n s i e n t  boobies u t i l i z e  the nes t ing  
a reas  f o r  roos t ing .  The Casuarina t r e e  and t h e  palms a r e  o ther  important 
roos t ing  s i t e s .  



Figure 39. Red-footed Booby a t  nes t  i n  low Scaevola, June 1966. 
Photo by P.C. Shelton. 

Specimens 

For ty-s ix  Red-footed Booby sk ins  from Laysan a re  cu r ren t ly  
d i s t r i b u t e d  in  museums a s  indica ted  i n  Table RFB-1. Seven add i t iona l  
mounted specimens a r e  d i s t r i b u t e d  a s  fol lows:  BPBM ( 2 ) ;  MCZ ( I  male, 
1 female, 1 n e s t l i n g ) ;  SUI ( 2  b i r d s  i n  Laysan e x h i b i t ) .  Also pre- 
served a r e  a t  l e a s t  1 skeleton (BPBM) and 11 eggs (BPBM, 9; USNM, 2 
c l u t c h e s ) .  

Banding and Movements 

The POBSP has banded 860 Red-footed Boobies on Laysan (Table RFB-2). 
Red-footed Boobies f requent ly  t r a v e l  between i s l ands .  Eighty-four b i r d s  
o r i g i n a l l y  banded, o r  handled, on Laysan were subsequently recaptured 
elsewhere, making 89 movements t o  o the r  i s l ands .  Several  b i r d s  were 
recaptured on two o r  more i s lands .  Recaptures were: Johnston A t o l l  
(39); French Fr iga te  Shoals (25) ;  L i s i ansk i  (14 ) ;  Pea r l  and Hermes Reef 
( 1 ) ;  Kure (7) ;  Wake (2 ) ;  Namu, Marshall  I s lands  (1 )  #Appendix Table 
4-6a). Thi r ty-s ix  b i rds  (38 movements) from elsewhere v i s i t e d  Laysan 
from the  following i s lands :  Johnston, 14; French Fr iga te  Shoals, 14; 
Lis ianski ,  7; Midway, 1; Kure, 1; Wake, 1 (Appendix Table 4-6b). 



Table RFB-1. Locations of Red-footed Booby skins from Laysan. 

Adult Adult  
Museum Males Females Other Tota ls  

AMNH 
BPBM 
CMNH 
DMNH 
MCZ 
SUI 
UMMZ 
USNM 

Tota ls  20 14 12  46 

Table RFB-2. Red-footed Boobies banded on Laysan by t h e  POBSP. 

Numbers of Each Age Class Banded 

Period of Survey Adults  Subadults Immatures Nest l ings Tota ls  

1963 Feb. 3 
1964 Sept .  14 0 
1965 Mar. 24 2 

A%. 0 
1966 June 18 

Oct. 115 
1967 June 30 

Sept . 55 
1968 Mar. 1 

Tota ls  604 11 24 2 3 860 

Table RFB-3. Observations of Red-footed Boobies on Laysan. 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1828 24 Mar. ? A vague desc r ip t ion  by Isenbeck ( i n  
K i t t l i t z ,  1834: 123-124) i s  a p p a r z t l y  
t h i s  species .  

1891 16-27 June very Nesting ( ~ o t h s c h i l d ,  1893-1900: 28) 
p l e n t i f u l  

1896 24 June- ? Nesting (~chau ine land ,  1899: 101) . 
24 Sept .  



Table RFB-3. (continued) 

Date of Survey 

1902 16-23 May 

1903 Apr. 

1904 2 May 

1905 3 May 

1906 30 Apr. - 
28 May 

l 9 l l  24 Apr. - 
5 June 

1912 l a t e  Dee. 

l9U 1 Mar. 

11 Mar. 

1918 8-10 Sept .  

1923 8-13 Apr 

29 Apr . - 
14 May 

2 May 

1930 2-18 Aug. 

Population 
Est imate Breeding S ta tus ,  Remarks, References 

? Most nes t s  with eggs; a few small 
downy chicks (Fisher ,  1903a: 797). 

? 5 eggs of advanced incubation col -  
l ec t ed  (uSNM). 

? 4 eggs and 3 epecimens col lec ted  
by W.A. Bryan (BPBM). 

? 1 col l ec ted  by Schlemmer (MCZ). 

? 1 co l l ec ted  by Schlernmer (MCZ). 

? 2 specimens c o l l e c t e d .  (One co l -  
l e c t e d  on 28 May was a n e s t l i n g  
[MCZI). 

125 "Not very numerous," increased t o  
peak about 5 June.  Nesting ( D i l l  
and Bryan, 1912: 20).  

very few (Bailey, 1956: 66) .  

40 (Bailey, 1956: 6 6 ) .  

100 Nest bui ld ing  ( ~ i l l e t t ,  me.).  

12-15 I n  bushes a t  no r th  end of lagoon. 
No eggs o r  young found (Diggs, ms.) .  

? Small co lonies  wi th  eggs and small 
young (wetmore, m s .  ) . 

80 Count (Wetmore, ms . ) . 

? Many eggs s t i l l  unhatched (Wetmore, 
ms.).  

7 Nests under cons t ruc t ion  and with 
eggs seen (Wetmore, ms.) .  

6~ Seen i n  two colonies,  one of them i n  
Casuarina. Young nea r ly  f u l l  grown 
(Wilder, ms. b ) .  



Table WB-3. (continued) 

Populat ion 
Date of Survey Est imate Breeding S ta tus ,  Remarks, References 

1936 7-8 Mar. ? Nesting; only  eggs seen (Trempe, ms.) . 
1 2  Dec. 1 2  One p a i r  n e s t i n g  i n  Casuarina (Coultas,  

ms.) .  

1950 2'3 June common Medium and " fu l l - s i zed"  young (POFI)'. 

1951 l a t e  June- ? 2,940 boobies (3 epecies  combined); 
e a r l y  J u l y  d i u r n a l  count .   rock, 1951b: 18) .  

1955 10  Feb. 20 A t  south end of lagoon (POFI) 

1957 25 June- 1,000 (Woodside, ms. b)  . 
3 July 

1958 27 May- 
4 June 

? "Most f e r t i l e  eggs had hatched" 
( ~ a r n e r ,  ms . ) . 

1959 28 Apr. - ? Most a d u l t s  on eggs; no young seen 
1 May (Kramec, ms . ) . 

1961 7-8 Mar. few Some with eggs, no young (Woodside and 
Kramer, ms . ) . 

4--10 ~ e p t .  7 Many immatures observed; no eggs o r  
small  young seen (Woodeide, ms. c ) .  

1962 14-19 June ? Eggs and downy young (Kramer and 
Beardsley, me. ) . 

1963 11-13 Feb. 100 Severa l  n e s t s  with eggs; 1 full-grown 
immature (POBSP). 

3-10 Dec. ? Present,  breeding ( W a l ~ e r ,  ms. b )  . 
1964 10-11 Mar. 500-700 250-300 n e s t s ;  10-20$ with eggs; some 

n e s t  bu i ld ing  (BSFW, POBSP) . 
16-20 Sept .  5 00 Also an est imated 200 f l y i n g  imma- 

t u r e s ;  only 1 dependent young ( l a r g e )  
seen (BSFW, POBSP). 

1965 6-11 Mar. 2,000- Many s i t t i n g  on empty n e s t s ;  c a .  200 
3,000 n e s t s  with eggs; no chicks  seen  (POBSP). 

17-21 J u l y  1, OOOx - Ca. 500 n e s t s  wi th  half-grown t o  nea r ly  
f ledged young (POBSP) . 



Table RFB-3. (continued) 

Date of Survey 

1965 5-12 Aug . 

Population 
Estimate Breeding S t a t u s ,  Remarks, References 

Also  an est imated 200 f l y i n g  immatures 
Ca. 400 n e s t s  with young half-grown t o  - 
n e a r l y  f ledged.  A few very  small  
ch icks  seen (POBSP). 

1966 26-31 Mar. Perhaps 300 nes t s ,  a  few with eggs, 
o t h e r s  empty (BsFW). 

10-16, 
20-21 June Fresh  eggs t o  nea r ly  f ledged young; 

ca. 100 n e s t s  with eggs; 300 with - 
young; a f ledged %mature present  
(POBSP) . 

17-18 Sept .  

20-23 Oct. Only a  few near-f ledging young p r e s e n t .  
About 7% of populat ion composed of 
subadul t s  and f l y i n g  immatures (POBSP). 

1967 18-19 Mar. 

7-12 June 

Seve ra l  n e s t s  b u i l t  but  no eggs seen 
(BSFW, POBSP) . 
Estimated 200-250 n e s t s .  172  counted: 
89 wi th  eggs (5@);  14  naked chicks 
(11%) ; 51  small downy chicks ( 3 @ ) ;  
1 2  medium-sized chicks (7%);  1 l a r g e  
downy chick (1%) (POBSP). 

5-11 Sept .  Ca. 30  l a r g e  downy young; z. 8 0  non- - 
f l y i n g  immatures; E. 200 f l y i n g  
immatures (POBSP) . 
None n e s t i n g  (BSFW). 13 Dec. a t  l e a s t  

s eve ra l  
hundred 

1968 17-19 Mar. 

1969 26-29 Mar. 

L i t t l e  nes t ing;  8 a c t i v e  n e s t s  seen 
( 1  with eggs; 7  empty) (BSFW, POBSP) 

Of 60  n e s t s  whose contents  were examined, 
20 (33%) were empty bu t  a c t i v e  and 40 
(67%) contained eggs (BSFW) . 
Severa l  downy young noted (BSFW) 9 Sept .  

*Estimate i s  of t h e  number of nes t ing  b i r d s .  



PEIAGIC CORMORANT 

16 1 

Phalacrocorax pelagicus 

S ta tus  

Accidenta l ;  one record: October 1896. 

Observations 

The only c e r t a i n  record from Laysan, o r  from any of the  i s l ands  of 
the  Hawaiian area ,  i s  a female specimen c o l l e c t e d  22 October 1896, ap- 

parent ly  by one of Schauinsland's correspondents ( ~ o t h s c h i l d ,  1893-1900: 
308). Schauinsland (1899: 101) l i s t e d  t h e  species  a s  a  "winter gues t . "  

GREAT FRIGATEBIXD Fregata minor 

S ta tus  

Common breeder; maximum recent  es t imate :  8,000. Peak populat ions 
occur between March and September with smaller  numbers during t h e  remainder 
of the  year  and fewest during winter .  May be found nes t ing  in  any month 
but  most b i r d s  breed from March through October. Builds bulky n e s t s  i n  
the  Scaevola rimming the  i s l and  ( p a r t i c u l a r l y  on t h e  west s i d e )  and 
near the  i n t e r i o r  lagoon. 

Populations 

Records from the  l a s t  decade of t h e  19th  century ind ica te  t h a t  
Great Fr iga tebi rds ,  l i k e  many o ther  species  breeding on the  i s land,  were 
very numerous a t  t h e  t u r n  of the  century  but  subsequently suffered a 
g r e a t  populat ion decl ine ,  caused i n  p a r t  by the  depredat ions o f e a t h e r  
hunters  and i n  p a r t  by the  des t ruc t ion  of t h e  vegeta t ion  (Table GF-3). 

Observations of Munter (1915), who v i s i t e d  t h e  i s l and  immediately 
fol lowing the  f e a t h e r  poaching era ,  compared with those of Wetmore (ms .), 
who v i s i t e d  Laysan when vegeta t ion  had become g r e a t l y  reduced, ind ica te  
t h a t  the  l o s s  of vegeta t ion  was by f a r  the  more important f a c t o r  in  t h e  
reduction of t h e  Great Fr iga tebi rd  populat ion.  I n  A p r i l  1915 Munter 
observed t h a t  some 2,000 f r i g a t e b i r d s  had been k i l l e d  by poachers bu t  
he a l s o  est imated a population of 30,000, the  h ighes t  ever  recorded f o r  
t h i s  species  on Laysan. D i l l  and Bryan's (1912) est imate of 12,500 made 
in  the  spr ing  f o u r  years  e a r l i e r  suggests  t h a t  t h e  population was indeed 
l a rge  and t h a t  Munter did not overestimate numbers present .  On the  o the r  
hand, i n  May 1923 Wetmore est imated t h a t  only about 1,500 f r i g a t e b i r d s  
were present .  

Recent es t imates  f o r  March, when f r i g a t e b i r d s  would presumably be 
l e s s  abundant than i n  May, suggest t h a t  t h e  populat ion has increased con- 
comitant with the  reappearance of vegeta t ion .  However, even t h e  l a r g e s t  
recent  es t imate ,  which may be somewhat excessive, i s  l e s s  than two- 
t h i r d s  a s  l a r g e  a s  t h a t  recorded by D i l l  and Bryan. 



Annual Cycle 

Although POBSP population es t imates  vary considerably from month 
t o  month throughout the  year ,  and i n  the  same month i n  d i f f e r e n t  years ,  
an annual pa t t e rn  of populat ion change i s  apparent .  

I n  only one instance (March 1965) a r e  populations recorded i n  the  
spr ing  a s  l a rge  a s  those recorded i n  the  summer when maximal numbers 
have been reported.  Populations of f l y i n g  b i r d s  ( adu l t s ,  subadults  and 
f l y i n g  immatures) decrease during t h e  autumn a s  post-breeding b i r d s  
d i spe r se  from the  i s l and .  Some of t h i s  apparent decrease i n  populat ion 
during the  f a l l  may be t h e  r e s u l t  of incomplete observat ion r a t h e r  than 
a r e a l  phenomenon. The numbers a c t u a l l y  u t i l i z i n g  the  i s l a n d  may be 
g r e a t e r  than recorded s ince  many a d u l t s  would be feeding away from the  
i s l and  during any one census period.  Nocturnal populat ions a r e  usual ly  
l a r g e r  during t h i s  period.  

During the winter,  populat ions on the  whole a r e  considerably smaller  
than during t h e  breeding season. More observat ions during the  winter  a r e  
requi red  t o  fu r the r  document the  reduction i n  populat ions a t  t h a t  t ime. 

The breeding cycle,  o r  a t  l e a s t  i t s  i n i t i a t i o n ,  i s  somewhat va r i ab le  
from year  t o  year,  but  on t h e  whole a  f a i r l y  cons i s t en t  annual breeding 
regime occurs.  Eggs may be l a i d  a s  e a r l y  a s  mid- o r  l a t e  January (1936, 
1964, 1969) and a s  l a t e  a s  mid- o r  l a t e  May (1963, 1967) but the  peak 
l ay ing  period i s  usual ly  during March. Peak hatching and f l edg ing  periods 
usua l ly  occur during May and l a t e  September through l a t e  October, reepec- 
t i v e l y .  A few young may s t i l l  be f l edg ing  i n  November and December and 
young b i rds ,  most presumably from t h e  previous breeding season, can be 
found on the  i s l and  through a t  l e a s t  p a r t  of the  succeeding breeding 
season. Although populat ions breed on an annual bas i s ,  it i s  poss ib le  
t h a t  indiv iduals  usua l ly  breed no more o f t en  than every o ther  year .  

Ecology 

Breeding: A l l  observers  except Wetmore ( m s . )  r epor t  f r i g a t e b i r d s  
nes t ing  exclus ive ly  i n  woody vegeta t ion;  in  1923 b i r d s  were nes t ing  on 
t h e  scanty vegetat ion remaining and on t h e  ground and s l i g h t l y  e levated  
r idges .  A t  t h a t  time many eggs and some 150 b i r d s  ( c h i e f l y  immatures) 
were destroyed by sand storms. I n  June 1967 f r i g a t e b i r d s  nested only in  
Scaevola with nes t  he ight  averaging 2 f e e t  above ground. I n  March 1968 
he igh t s  of eleven n e s t s  measured ranged from 12  t o  28 inches above 
ground ( 2  = 19.9 i n . ) .  

Nesting a reas  have va r i ed  with t h e  d i s t r i b u t i o n  of woody vegeta t ion .  
The chief nes t ing  a rea  from 1890 through 1918 was along t h e  e a s t  s ide  of 
the  inner  slope of t h e  lagoon bas in .  Although d e t a i l s  a r e  lacking,  b i r d s  
probably nested in  Chenopodium, then q u i t e  widespread on t h e  i s land,  a s  
we l l  a s  Scaevola. Birds were s c a t t e r e d  i n  small co lonies  which i n  l g l l  
( D i l l  and Bryan, 1912: 20) "would cover about 6 ac res  if placed near  
together ."  A l l  observers repor ted  small  colonies of from a few t o  50 
p a i r s .  



Recently b i r d s  have nested throughout the  i s l and  wherever Scaevola 
was present ,  p a r t i c u l a r l y  on t h e  west s ide  (Fig .40) .  Nests f r equen t ly  
occur in  s c a t t e r e d  aggregat ions whose s i z e s  vary  with t h e  amount of 
Scaevola present .  

I n  March 1968 the  numbers of n e s t s  i n  each of e i g h t  co lonies  were 
recorded. Seven colonies  i n  low (under 4  f e e t )  Scaevola contained 4  t o  
10 n e s t s  each; the  e ighth  colony of 35 n e s t s  was i n  t a l l  (over  5 f e e t )  
Scaevola. The more advanced s t age  of nes t ing  i n  t h e  t a l l  Scaevola sug- 
g e s t s  t h a t  more e levated  p o s i t i o n s  may be prefer red .  

Non-breeding: Adults  and immatures of var ious  ages spend much time 
on o r  over the  i s l and  and r o o s t  i n  t h e  Scaevola i n  l a r g e  numbers a t  n igh t .  
A considerable amount of movement t o  and from the  i s l a n d  continues a f t e r  
dark.  

Adults spend much time a t  t h e  n e s t .  Once the  nes t  s i t e  i s  de te r -  
mined, one b i rd ,  u sua l ly  t h e  d isp laying  male, remains a t  t he  nes t  most 
of t h e  time. A f t e r  t h e  chick hatches,  t h e  young b i r d  i s  u sua l ly  she l -  
t e r e d  by one parent  f o r  a  considerable time. 

Figure40. Young Great F r iga teb i rds  in  low Scaevola above t h e  west 
beach, September 1967. Photo by R.B. Clapp. 



Specimens 

Seventy-nine Great F r iga teb i rd  sk ins  from 
Laysan a r e  c u r r e n t l y  d i s t r i b u t e d  i n  museums a s  indica ted  in  Table GF-1. 
Eight a d d i t i o n a l  mounted specimens a r e  d i s t r i b u t e d  a s  follows: BPBM 
(1 male) ; CMNH (1 male and 1 female i n  Laysan e x h i b i t )  ; MCZ ( I  n e s t -  
l i n g ) ;  SUI (4 b i r d s  i n  Laysan group).  Also preserved a r e  a t  l e a s t  
2 skeletons (BPBM); 2 a l coho l i c s  (BPBM, USNM); 3 s k u l l s  (USNM); and 
19 eggs (BPBM, 7; USNM, 12) .  

Table GF-1. Locations of Great F r i g a t e b i r d  sk ins  from Laysan. 

Adult Adult  
Museum Males Females Other Tota ls  

AMNH 2  5 7 14 
BPBM 2 1 5* 8 
CMNH 1 2 1 4 
DMNH 1 2  1 4  
MCZ 3 0  0  3 
SUI 6 2  2 10 
UMm 2 0  1 3 
USNM (non-POBSP) 10  4  14 28 
OtherH 2 2 1 5 

To ta l s  29 18 3 2 79 

*Includes 2 destroyed by dermestids 

**Brit. Mus.  a at. ~ i s t . )  ( 1  d, 2  99, 1 imm.); U. Minnesota ( 1  d) .  

The POBSP banded 514 Great F r i g a t e b i r d s  on Laysan (Table GF-2). 
Eleven b i r d s  banded on Laysan were l a t e r  recaptured  o r  recovered a s  
follows: French F r i g a t e  Shoals, 2; Kure A t o l l ,  5; Phi l ippine  I s l ands ,  
4 .  One b i r d  o r i g i n a l l y  banded on Kure was recaptured on Laysan (Appen- 
d i x  Tables 4-7a, 4-7b). 



Table GF-2. Great Frigatebirds banded on Laysan by the POBSP. 

Numbers of Each ~ ~ e / ~ e x  Class Banded 

Period of Adult Adult Subtotal Sub- Imma- Nest- 
Survey dd 99 Adults Adults tures  l ings  Totals 

1963 Feb . 2 7 9 1 0 0 10 
1964 Sept. 2 8 10 1 4 0 15 
1965 A U ~ .  0 o o o 2 o 2 
1966 June 23 13 36 2 0 0 38 

Oct . 2 6 8 1 1 135 145 
1967 June 139 63 203* 76 0 0 279 

Sept. 15 2 3-7 8 0 o 25 

Totals 183 99 283 89 7 135 514 

*Includes one bird  not sexed a t  time of banding. 

Table GF-3. Observations of Great Frigatebirds on Laysan. 

Population 
Date of Survey Estimate Breeding Status,  Remarks, References 

? On nests  but no eggs  senbe beck, & 
K i t t l i t z ,  1834: 121). 

? Downy young, eas t  of lagoon ( ~ ~ o n s ,  
1890: 91).  

1891 16-27 June ? Numerous rookeries throughout island; 
eggs and young present (Rothschild, 
1893-1900: 23; Munro, 1953: 56). 

1895 Sept. ? 3 or 4 collected by Hall  (BPBM). 

1896 24 June- ? Nesting (Schauinsland, 1899: 101). 
24 Sept. 

1902 16-23 ~ a y  ? Eggs and recently hatched young 
 ishe her, 1903a: 798). 

1903 22 Apr. 

? 3 heavily incubated eggs collected 
(USNM) . 

? 4 specimens and 4 eggs taken by Bryan 
(BPBM) . 



Table GF-3. (continued) 

Populat ion 
Date of Survey Estimate 

l g l l  24 Apr. - 12,500 
5 June 

1912 22 Dec. - 2,500- 
1 9 s  11 Mar. 3,000 

1915 3 Apr. 

1 2  Aug. 

191.6 9 Feb. ? 

1918 8-10 Sept .  16,000 

1923 8 Apr. ? 

8-13 Apr. ? 

29 Apr.- 1,500 
14 May 

10 Apr . - 
4 May 

18 May ? 

1936 7-8 Mar. many thou- 
sands nes t ing  

Breeding Sta tue ,  Remarks, References 

5 specimens taken inc luding  one nes t -  
l i n g  (on 30  M ~ Y )  by Schlemmer (MCZ, 
CMNH) . 
Nesting  i ill and Bryan, 1912: 20) .  

Common on 22 December but  most b i rds  
were immatures; a d u l t s  began a r r i v i n g  
a f t e r  l e t  of yea r .  Neet bu i ld ing  began 
i n  middle o r  l a t e  January; f i r s t  egg 
found 4 February; i n  l a t e  February a 
"few over" 1,000 n e s t s  counted, s. 200 
conta in ing  eggs; an est imated 3,000 
b i r d s  present  by 11 March ( ~ i l l e t t ,  me., 
Bai ley,  1956: 74 ) .  

Eggs found ( ~ u n t e r ,  1915).  

500 k i l l e d  a s  they "have been k i l l i n g  
young t e r n s  by t h e  hundrede" (~chlemmer 
and Schlemmer, ms . ) . 
No n e s t s  found; 2 l a rge  r o o s t s  present  
on t h e  e a s t e r n  s i d e  of  t h e  i s l and  
(Munter, ms . ) . 
Estimate includes young ( ~ i g g s ,  ms.) 

Courting b i rds  and n e s t s  wikh eggs 
(Dickey, ms. ) . 
Es tab l i sh ing  colonies  (Wetmore, ms.) .  

Fresh eggs, recent1y.hatched young seen; 
count  of 1,377 b i r d s  (Wetmore, me. ) . 
9 f r e s h  eggs c o l l e c t e d  (USNM). 

Day o l d  n e s t l i n g  noted (Wetmore, ms.). 

Only eggs present  but  some eggs pipped. 
Some b i rds  had ev iden t ly  not  y e t  l a i d ;  
4 banded with b r a s s  r i n g s  ( ~ r e m p e ,  ms. ). 

1 2  Dec. J u s t  completing nes t ing  season (Coultas,  
me.).  



Table GF-3. (continued) 167 

Populat ion 
Date of Survey Est imate Breeding S t a t u s ,  Remarks, References 

1950 23 June numerous Eggs and young (POFI). 

1951 1 2  May ? Eggs and young (POFI). 

l a t e  June- 9,011 Count, inc luding  young b i r d s  (Brock, 
e a r l y  ~ u l y  1951b: 18 ) .  

1955 10  Feb. 500 In  2. 5 colonies  ( P O F I ) .  

1957 25 June- 1,500 Adul ts  (Woodside, ms. b ) .  
3 July 

8-12 July ? Most young about 2 months o l d  ( ~ a -  
brecque, 1957: 1 8 ) .  

1958 3 May- 
4 June 

? From heavi ly  incubated eggs t o  young 
a month o r  more i n  age ( ~ a r n e r ,  ms . ) . 

1959 28 Apr. - ? Some eggs; naked and downy young about 
1 May equa l ly  ev ident ;  some cour t ing  seen 

(Kramer, ms . ) . 
1961 7-8 Mar. very Courting males; eggs; no young seen 

numerous (Woodside and Kramer, ms.). 

4-10 Sept .  ? Mostly well-grown young and immatures; 
no eggs o r  small  young (Woodside, ms. c ) .  

1962 14-19 June ? Mostly with downy chicks ( ~ r a m e r  and 
Beardsley, ms . ) . 

1.963 11-1.3 Feb. 100 Nesting? (probably f ledged ~ o u n g )  
(POBSP) . 

3-10 Dec. ? Most young a b l e  t o  f l y ;  2 with down on 
neck (Walker, m s .  b )  . 

1964 10-11 Mar. 3,500- 1,200-1,500 nes t s ,  most with eggs; a 
4,000 few with r ecen t ly  hatched young. One 

2/3 grown young seen (BSFW, POBSP). 

16-20 Sept.  2,000 Mostly young 3/4 grown t o  n e a r l y  f ledged 
and immatwes; a few young 1/2 grown o r  
l e s s  (POBSP) . 

1965 6-11. Mar. 4,000- - Ca. 500 n e s t s  with eggs (POBSP). 
5,000 



Table GF-3. (continued) 

Population 
Date of Survey Estimate Breeding Status ,  Remarks, References 

1965 17-21 Ju ly  3,500 - Ca. 1,500 nests;  from recently hatched 
t o  nearly fledged young; 200 f ly ing  i m -  
matures* (FOBSP) . 

5 -12 Aug . 5,000 - Ca. 1,500 young from small, downy chicks 
t o  f ly ing  immatures (POBSP) . 

1966 26-31 Mar. 3,500- No count; estimate based on March 1964; 
4,000 very few nests with eggs; no chicks 

(BSFW) . 
10-16, 5,000 
20-21 June 

17-18 Sept. ? 

20-23 Oct. 1,500 

1967 18-19 Mar. 2,000 

7-12 June 8,000 

5-11 Sept. 3,000 

l.3 Dec. several  
thousand 

1968 1'7-19 Mar. 1,500 

From heavily incubated eggs t o  f ly ing  
inmatures;+ 1,000 nests--100 with eggs; 
most with small t o  medium-sized downy 
chicks (POBSP). 

Many inmatures and large young i n  nes ts  
(BSFW) . 
Most nests with near-fledged or  fledged 
young; no eggs or downy young seen 
(POBSP) . 
On empty nests or eggs; many males seen 
displaying (BSFW, POBSP) . 
1,177 nests counted: of 1,177 nests ex- 
amined 460 ( 3 9 )  with eggs; 202 (17%) 
recently hatched young; 440 (37%) small 
downy young; 75 (6%) medium t o  large 
downy young. Count believed t o  be about 
90% complete (FOBSP). 

No eggs; 1 small downy young; s. 500 
large young, s t i l l  downy or re ta ining 
some down (POBSP). 

Many immatures; no evidence of nesting 
(BSFW) . 
175 nests  counted: 54 (31%) s t i l l  empty; 
121 (6%) with eggs; no downy young seen; 
f ly ing  young present; courtship noted 
(POBSP) . 

*Probably young from a preceding breeding cycle. 



Table GF-3. (continued) 

Population 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, References 

1969 26-29 Mar. 2 , 2 8 6 ~  Count of  1,142 nes ts ,  a few more may 
have been p resen t .  Of 80 n e s t s  ex- 
amined, 32  (4@) were empty but  a c t i v e  
and 48 (60%) contained eggs. 

9 Sept .  hundreds Nest ing s t a t u s  not  checked (BSFW). 

*Estimate i s  of t h e  number of breeding b i r d s .  

EMPEROR GOOSE P h i l a c t e  canagica 

S t a t u s  

Accidenta l ;  one record: March 1969. 

Observations 

On 27 March 1969 Olsen and Sincock f lushed  fou r  P i n t a i l s  and 11 
Shovelers from t h e  edge of t h e  southeas tern  corner  of t h e  lagoon. Re- 
maining behind was an Emperor Gooee t h a t  was c a r e f u l l y  s tudied  through 
a 7 x 35 b inocular  from a d i s t ance  of about  75 yards.  It was approached 
t o  within 30  yards  before it f lushed ,  a l i g h t i n g  again a t  t h e  no r th  end 
of t h e  lagoon. 

The fol lowing day K r i d l e r  saw t h e  b i r d  on the  e a s t  s i d e  of t h e  
lagoon and confirmed t h e  i d e n t i f i c a t i o n .  It was seen again on 29 March 
by o t h e r  members of t h e  f i e l d  pa r ty .  

Emperor Geese a r e  among t h e  l e a s t  common of  vagrant  waterfowl i n  
the  Hawaiian a r e a .  They have been recorded only fou r  times i n  t h e  main 
Hawaiian I s l a n d s  ( ~ a h u ,  Kauai, and Hawaii), and only once each from Kure, 
Midway, and Laysan i n  t h e  Northwestern Hawaiian I s l ands  (Clapp, Kleen, 
and Olsen, 1969). 

MALLARD Anas - platyrhynchos 

S t a t u s  

Rare v i s i t o r ;  t h ree  records: November 1896, January-February lgU, 
March 1968. 



Observations 

Rothschild (1893-1900: 307) repor ted  a specimen c o l l e c t e d  7 November 
1896, apparent ly  by one of  Schauinsland's  correspondents.  Schauinsland 
(1899: 101) l a t e r  l i s t e d  t h e  Mallard a s  a "winter gues t . "  

Bai ley (1956: '79) recorded t h e  Mallard again when he and W i l l e t t  
v i s i t e d  Laysan. He repor ted  t h a t  a male and female "were noted i n  
f l i g h t  on January 4 [1913], and we f lushed them from the  l i t t l e  f r e s h  
water pond on t h e  southwest end on t h e  11th  and February 8." Ex t rac t s  
from W i l l e t t ' s  (ms.) r epor t ,  however, s t a t e  t h a t  t h e  p a i r  were seen from 
22 December through 9 February. Both the  male (uSNM 24091) and t h e  
female (USNM 24092) were c o l l e c t e d  by Bailey on t h e  l a t t e r  d a t e .  

On t h e  morning of 18 March 1968 Clapp f lushed  a drake from t h e  
northernmost of t h e  two small  i n l e t s  a t  t h e  southwestern corner  of t h e  
lagoon. It was not  seen subsequently. 

Mallards a r e  occas ional  migrants  t o  t h e  main Hawaiian I s l ands  
(Bryan, 1958: 9 )  bu t  a r e  decidedly uncommon v i s i t o r s  t o  t h e  Northwestern 
Hawaiian I s l ands .  

LAYSAN TEAL A s  laysanens is  

S t a t u s  

Endemic. Uncommon; maximum recen t  es t imates  about  500-'700 b i r d s .  
Occurs throughout t h e  i s l a n d  but  predominately i n  vege ta t ion  near  the  
lagoon. Most nes t ing  i s  from l a t e  A p r i l  through August. Nest i s  a 
down-lined depression under vege ta t ion .  

Populations 

The Laysan Teal  was apparent ly  never very  common and i t s  confiding 
ways and dependence on t h e  lagoon increased i t s  v u l n e r a b i l i t y .  Ducks 
were k i l l e d  f o r  food and s p o r t  by members of t h e  e a r l y  guano operat ion 
(Warner, 1963: 11)  bu t  were apparent ly  pro tec ted  by some i s l and  managers. 
Nevertheless,  F isher  est imated t h e  population a t  under 100 in 1902 
 a able LT-3). More were k i l l e d  f o r  food during t h e  f e a t h e r  r a i d s  of 
1909 and i n  l g l l  D i l l  and Bryan est imated a t o t a l  remaining populat ion 
of only s i x  a d u l t s  (7 a d u l t s  and 5 young according t o  Bryan on p. 28) .  
Nexf year  Bai ley counted seven b i r d s .  A t  t h i s  time r a b b i t s  were 
se r ious ly  a f f e c t i n g  t h e  vege ta t ion  and t e a l  were concentrated a t  t h e  
small  f r e s h  water pond near  t h e  southwest corner  of  t h e  lagoon, always 
a f a v o r i t e  spot .  

In  1915 Munter counted 13 on t h e  f r e s h  water pond dur ing  a quick 
survey of the  i s l a n d  on 3 A p r i l  and Schlemmer recorded 18 b i rds  on 
26 Ju ly .  Probably o the r s  had been k i l l e d  by f e a t h e r  hunters  e a r l i e r  
t h a t  year .  E f fo r t s  t o  exterminate t h e  r a b b i t s  i n  1912-1913 f a i l e d  but  



perhaps slowed des t ruc t ion  of the  vegeta t ion  f o r  a t ime. However, 
almost no vegeta t ion  remained when Wetmore a r r i v e d  i n  A p r i l  1923 and 
h i s  maximum of 20 b i r d s  seen was probably t h e  e n t i r e  remaining popv- 
l a t i o n .  By t h i s  time the  f r e s h  water pond had f i l l e d  with d r i f t i n g  
sand and even t h e  lagoon was f i l l i n g .  The few b r i e f  surveys made during 
the  next decade, a s  t h e  vegeta t ion  became re-es tabl i shed,  i n d i c a t e  an 
almost mii-acu1.0~1~ escape from ex t inc t ion .  

Later  counts suggest a  steady increase i n  population even though 
the  number of b i rds  seen remained low. By 1936 the  vegeta t ion  was r e -  
covering and Coultas (ms.) counted 11 b i r d s  during a b r i e f  survey of the  
i s land.  I n  June 1950 Brock (1951a: 371-3'12) counted 26 a d u l t s  and two 
broods during a walk around t h e  lagoon and i n  t h e  fol lowing summer he 
counted 39 b i r d s .  These counts a r e  probably q u i t e  conservat ive because 
most t e a l  remain under vegeta t ive  cover during the  day. 

In 1951 22 a d u l t s  were counted on a t r a n s e c t  census by Woodside 
(ms. b )  and the  population was estimated a t  between 580 and 740 b i rds .  
S imi lar  t r a n s e c t  censuses conducted in  1958 and 1961 gave population 
es t imates  within t h e  range of 600 t o  100 b i r d s  which i s  probably about 
the  present  populat ion.  Population es t imates  of the  POBSP from 1963 
t o  1968 a r e  not comparable a s  these  a r e  v i s u a l  es t imates  and not census 
f i g u r e s .  P o t e n t i a l l y  va luable  d a t a  from banding r a t i o s  by BSFW and 
HDFG personnel a r e  not p resen t ly  a v a i l a b l e .  Warner's statement (1963: 
14)  t h a t  a  l e v e l  of about GOO b i rds  is a t  o r  near  t h e  sa tu ra t ion  l e v e l  
i s  probably co r rec t .  

Habits  

Most observers  v i s i t i n g  Laysan commented on the  t e a l  and most of 
t h i s  l i t e r a t u r e  (and h i s  observat ions)  were compiled by Warner (1963: 
3-23) i n  the  most use fu l  s i n g l e  work on t h e  species .  The following 
account draws heavi ly  from h i s  compilation. A s  a  r e s u l t  of recent  
i n t e r e s t  i n  the  t e a l  and o ther  endangered species  by BSFW personnel, 
tile POBSP made only cursory observations on t h e  endemic species .  

Teal  a r e  l a r g e l y  t e r r e s t r i a l  but  can f l y  when pressed. They usual ly  
seem r e l u c t a n t  t o  f l y  and most f l i g h t s a r e  f o r  not  more than a few hundred 
yards.  When approached, b i r d s  usual ly  walk i n t o  vegeta t ive  cover but 
l e s s  often paddle out  onto t h e  lagoon o r  t ake  f l i g h t .  Many observers  
have commented t h a t  t e a l  r a r e l y  occur on t h e  main lagoon and almost never 
on the  ocean. However, i n  February 1963 Kramer (1963) reported over 60 
bi rds ,  i n  f locks  of 8 t o  12, f a r  out  on t h e  lagoon. Birds usual ly  occur 
s ingly,  i n  p a i r s  o r  in  small  groups except when concentrated near t h e  
lagoon--here f locks  of up t o  55 b i rds  have been observed (walker, 1963: 
m s .  b ) .  During the  guano period, t e a l  were s a i d  t o  be very tame and 
even today a r e  very curious and can of ten  by approached c lose ly  with a  
l i t t l e  ca re .  

Human a c t i v i t y ,  p a r t i c u l a r l y  the  k i l l i n g  of a d u l t s  f o r  food, un- 
doubtedly d id  grave harm t o  the  population u n t i l  e a r l y  i n  t h e  20th 



century.  Adults have no known enemies on t h e  i s land and des t ruc t ion  
of eggs (by Laysan ~ i n c h e s )  and young (by f r i g a t e b i r d s )  was probably 
n e g l i g i b l e .  The l imi t ing  f a c t o r  throughout much of the  t e a l ' s  h i s t o r y ,  
a s  now, must have been the  environment. That the t e a l  survived the  
des t ruc t ion  of vegeta t ion  i n  the  1920's  i s  remarkable a s  t h e  vegeta t ion  
provided both cover and food. Wetmore (ms.) noted t h a t  b i r d s  r e s t ed  
during t h e  day among rocks and a t  n igh t  walked inland t o  the  lagoon 
margin and patches of vegeta t ion .  The rocks probably provided cover 
from sand storms and the  lagoon and vegeta t ion  provided t h e i r  food 
supply. Warner noted t h a t  Sesuvium, so heav i ly  u t i l i z e d  when it was 
t h e  major remaining vegeta t ion  on Laysan, i s  now "completely ignored" 
a s  a food source. He a l s o  bel ieved t h a t  a much g rea te r  dependence on 
l i t t o r a l  feeding probably occurred during t h e  c r i t i c a l  devegetated period.  

Warner suggests t h a t  l a r g e r  a reas  of f r e s h  water h a b i t a t  were 
a v a i l a b l e  during the  evolut ionary development of the  species .  The f r e s h  
water pond present  near the  southwest end of the  lagoon was heavi ly  
u t i l i z e d  by t e a l  u n t i l  i t s  disappearance i n  the  1920 's .  More r e c e n t l y  
ducks have concentrated a t  t h e  s l i g h t l y  brackish water a v a i l a b l e  a t  
s eve ra l  poin ts  on the  i s l and  following heavy r a i n s .  Although capt ive  
b i r d s  u t i l i z e  f r e s h  water f o r  both ba th ing  and drinking, the  Laysan 
population survives long periods without apparent harm when n e i t h e r  f r e sh  
nor s l i g h t l y  brackish water i s  a v a i l a b l e .  

Teal  occur throughout the  i s l and  but  most a r e  concentrated, during 
t h e  day l igh t  hours, a t  t he  beach morning glory near  the  lagoon. Most 
spend the  day r e s t i n g  under cover but  a few can usual ly  be seen walking 
around t h e  lagoon edge, i n  the  sedges nearby o r  j u s t  l oa f ing  in  e i t h e r  
a r e a .  The t e a l  i s  l a r g e l y  nocturnal  and most feeding and o the r  a c t i v i t y  
begins a t  dusk. Warner (2. - c i t . ,  11)  determined t h a t  "movements f o l -  
lowed a r egu la r  p a t t e r n  and indica ted  favored routes  f o r  feeding a c t i v i t i e s . "  
He determined the  home range t a  be about two acres--much s l~ ia l l e r  dur ing  
the  summer molting (and f l i g h t l e s s )  per iod .  Woodside and Kramer (ms.) 
s t a t e  "it appears t h a t  the  home range ( t e r r i t o r y ? )  of each p a i r  usual ly  
conta ins  a s t r i p  of lagoon shore." Banding r e t u r n s  a l s o  suggest t h a t  
the  b i r d s  do l i t t l e  moving about t h e  i s l and .  

The Laysan Teal i s  pr imar i ly  insec t ivorous ,  a t  l e a s t  during the  
summer months. Warner (p .  15)  descr ibes  i n  d e t a i l  t h e i r  nocturnal  feed-  
ing on cutworms, both from vegeta t ion  and s i f t e d  from the  sand beneath, 
and t h e  p u r s u i t  of br ine  f l i e s  along the  lagoon edge. Teal  a l s o  s i f t  
sand around r o t t i n g  carcasses,  probably f o r  f l y  and b e e t l e  l a rvae  and 
pupae. Early observers noted crepuscular  feeding on t h e  myriads of 
small  moths then so prevalent  on the  i s l and .  Teal a l s o  puddle around 
the  edges of small potholes near  the lagoon ( i n  1967 on the  southeas t  
end) .  Warner a l s o  observed feeding on l i t t o r a l  i nve r t eb ra te s ,  pa r t i cu -  
l a r l y  a t  t he  south end of the  i s l and .  

The nes t ing  cycle i s  apparently an extended one. Pa i r ing  has  been 
observed by e a r l y  March (Woodside and Kramer, ms.) and continues u n t i l  
a t  l e a s t  mid-summer. Although numerous observers  r epor t  "pair ing a c t i v i t y "  



and Warner noted copulation, the re  seems t o  be no published r e p o r t  of 
a c t u a l  cour t sh ip  behavior. Warner suggests  t h a t  p a i r  bonds may be formed 
in  September a f t e r  the  late-summer molt. Some observers r epor t  consider-  
a b l e  aggression ( t e r r i t o r i a l  defense?)  between b i rds  while o the r s  (%.&., 
Woodside and Kramer, ms.) comment on i t s  l a c k .  I n  c a p t i v i t y  b i r d s  a r e  
very aggress ive  both toward o the r  species  and t h e i r  own. Breese ( i n  - 
Warner, p. 20) reported i n f r a - s p e c i f i c  aggression a s  one of the  major 
f a c t o r s  i n  accl imating the  b i r d s  t o  c a p t i v i t y .  

The n e s t  i s  a shallow bowl of vegeta t ion  l ined  with b i t s  of down and 
secre ted  under vegetat ion,  usua l ly  Cyperus, Chenopodium or  Scaevola. 
Kr id le r  (1964) reported a nes t  s i t e  being prepared under a  bush on 
10  March. The eggs a r e  greenish-white and l a r g e  f o r  the  s i z e  of t h e  
b i rd  (55 x 38 mm.,  ish her). The usual  c l u t c h  s i z e  i s  f i v e  o r  s i x .  Few 
nes t s  with eggs have been repor ted  i n  the  wild and the  e a r l i e s t  hatching 
d a t e  i s  l 9  May  ishe her, 1903a: 799-800). I n t e r p o l a t i o n  of da te s  based 
on the  s i z e s  of chicks observed and an incubation period of 27 t o  28 
days would ind ica te  t h a t  most egg l ay ing  occurs  during May with a  span 
from e a r l y  May through probably Ju ly .  Woodside (ms. c )  repor ted  "gravid 
females" i n  e a r l y  September. I n  c a p t i v i t y  (L in t ,  1960: 7 )  the  drake 
guards t h e  incubating female ( a l s o  observed on Laysan, 30 A p r i l  [Kramer, 
ms.]) and the  chicks remain i n  the  nes t  with the  hen f o r  two days.  I n  
the  wild, males sometimes a t t end  the  brood. Warner commented t h a t  it 
was r a t h e r  common t o  f i n d  elements of two broods being cared f o r  by a 
s i n g l e  b i r d .  

In t roduct ions  

A r e p o r t  of f l i g h t l e s s  ducks on L i s i a n s k i  i n  1828 i s  not  convincing 
and i s  almost c e r t a i n l y  erroneous. Wetmore (ms.) repor ted  t h a t  24 o r  25 
were brought t o  Honolulu by George D. Freeth  about 25 years  e a r l i e r  
and re l eased  about 1894 by a Mr. Whitney i n  t h e  Kewalo marsh i n  t he  
o u t s k i r t s  of Honolulu. The b i r d s  were s t rong  and flew wel l  but  none 
was taken s ince .  In 1958, t h i r t y - s i x  a d u l t s  were t ranspor ted  t o  the  
Honolulu Zoo f o r  acc l imat iza t ion  and were u l t ima te ly  donated t o  se l ec ted  
a v i c u l t u r a l i s t s  i n  t he  United S t a t e s  and Europe (Warner, 9. g.) .  
These a v i a r i e s  were genera l ly  successfu l  i n  r ea r ing  t e a l ,  and preservat ion  
of the  species  seems assured.  

I n  March 1968 twelve b i r d s  were introduced (from Laysan) t o  
Southeast  I s land,  Pea r l  and Hermes Reef, by BSFW personnel.  Three days 
l a t e r  a t  l e a s t  f o u r  of these b i r d s  had l e f t  t he  i s l and  o r  were dead on 
t h e  i s l a n d  and a t  present  none remains. 

Specimens 

F i f ty - th ree  Laysan specimens a r e  c u r r e n t l y  d i s t r i b u t e d  i n  museums 
a s  indica ted  i n  Table LT-1. Eight  a d d i t i o n a l  mounted specimens a r e  
d i s t r i b u t e d  a s  follows: AMNH ( 2  i n  Laysan e x h i b i t ) ;  BPBM ( 2 ) ;  DMNH 
( 2  i n  Laysan e x h i b i t ) ;  SUI (2: 1 i n  Laysan e x h i b i t ;  1 i n  e x t i n c t  b i r d  
case ) .  



Banding and Movements 

A t o t a l  of 525 Laysan Teal  was banded s ince  1958, c h i e f l y  by BSFW 
and HDFG personnel.  No n a t u r a l  i n t e r i s l a n d  movements a r e  known f o r  
t h i s  sedentary spec ie s .  

Table LT-1. Locations of Laysan Teal  sk ins  from Laysan. 

Adult  Adult  
Museum Males Females Other To ta l s  

AMNH 7 10  2 19 
BPBM 2 3 9 1.4 
MCZ 4 2 0 6 
USNM (non-POSSP) 5 7 1 13 
Otherlc 0 0 1 1 

Tota ls  18 22 13 53"" 

*Carnegie Mus . ( 1 ) .  

*Additional specimens a r e  sa id  t o  be a t  Be r l in ,  Bremen, Chicago, 
London, Los Angeles and P a r i e   reen en way, 1958: 168, 169). 

Table LT-2. Laysan Teal banded on Laysan. 

Period of Adults  ~ e x / ~ g e  
Survey Bander Males* Females* ? ?  Young Unknown Tota ls  

1958 June 
1961 Sept .  
1963 Dec. 
1964 Mar. 

Sept . 
1965 Mar. 
1966 Mar. 

Sept .  
1967 Sept .  
1968 Sept .  

BSFW 0 
HDFG*** 119 
HDFG 5 
BSFW 58 
BSFW 4 
POBSP 0 
BSFW 3' 
BSFW 1 
BSFW 3 
BSFW 8 

To ta l s  225 155 25 25 95 5 25 

*Presumably a d u l t s  except those i n  March and September 1966 f o r  
which age i s  not  known. 

**36 of these  b i r d s  were t ranspor ted  t o  t h e  Honolulu Zoo. 

***In conjunction with t h e  Coolidge Expedit ion.  



Table LT-3. Observations of Laysan Teal on Laysan. 

Population 
Date of Survey Estimate Breeding Status, Remarks, References 

1828 24 Mar. small flocks Not breeding  senbe beck - in  Rothschild, 
1893-1900: v )  . 

1891 16-27 June not very Breeding (Rothschild, 1893-1900: 20). 
p l en t i fu l  

1895 Sept. ? A t  l e a s t  1 collected by Hall  (BPBM). 

1896 24 June- ? Breeding (~chauinsland,  1899: 101). 
24 Sept. 

1902 16-23 May <lo0 Eggs hatching and small ducklings 
19-21 May  ishe her, 1903a: 799-800). 

1903 5-28 Apr . ? A t  l e a s t  15 collected by W.A. Bryan 
(AMNK, BPBM) . 

1907 16-20 May ? A t  l e a s t  7 collected by M. Schlernmer 
(MCZ, AMNH). 

l 9 l l  24 Apr. - ? "Flocks of up t o  6" ( D i l l  in D i l l  and 
5 June Bryan, 1912: 23). Only 7 z u l t s  seen 

in 1 day; 5 young seen (Bryan, E. 
c i t . :  28).  3 specimens collected - 
(SUI, U M M Z ) .  

1912 22 Dec.- 7 3 pairs  and an odd male (Bailey, 1956: 80). 
1913 11 Mar. Not nesting by 11 March ( ~ i l l e t t ,  ms. ) . 
1915 3 Apr. 13 On pond (Munter, 1915: 139). 

26 JULY 18 Counted (Schlemmer and Schlemmer, ms. ) . 
1916 9 Feb. 35 On pond near south end of island (Munter, 

ms.). 

1918 8-10 Sept. quite 1 flock of a t  l e a s t  20; others of from 
numerous 2-6 birds.  No nests found (Diggs, ms . ) .  

1923 8-13 Apr. 17 Small f locks and pairs,  pre-laying 
(Wetmore, a s .  ) . 

29 Apr.- 20 18 seen in  Sesuvium patch on NE side of 
14 May lagoon on 23 April  ( Ball, ms. ). 6 col- 

lected (Wetmore, ms.). 
1 

1924 6 ~ a y  2 ( ? )  Only 2 seen (wilder, ms. a ) .  



Table LT-3. (continued) 

Population 
Date of Survey Estimate Breeding Status,  Remarks, References 

1928 6 May ( ?  ) 15 Seen i n  1 f lock by W.G. Anderson 
(Wilder, ms. b ) .  

1930 2-17 Aug. 1 A single female seen. A nest  with 
eggs punctured by a curlew found 
(Wilder, me. b ) .  

1936 7-8 Mar. 40-50 ~ o s t  seen in  2 flocks (Trempe, ms.). 

12 Dec. 11* 2 collected (Coultas, ms. ) 

1950 23 June 26 Also 7 downy young counted around 
lagoon (Brock, 1951a: 371-372). 

1951 l a t e  June- 39 Count (Brock, 1951b: 17).  
ea r ly  July 

1955 LO Feb. < 200 "161 counted and more known t o  be on 
nests" (POFI; Warner, 1963: 13) .  

1957 25 June- 580-740 Based on census; as  many as  22 adul ts  
3 July and 13 young seen feeding on f l i e s  a t  

one time; 10 t e a l  seen with broods of 
young (1 with 6, 2 with 4, 4 with 3, 
1 with 2 and 2 with l), copulation and 
a nest  (o r  nes t s )  with eggs observed 
(Woods ide, ms. a, b) . 

400-600 Based on cursory transect census 
( ~ a r n e r ,  1963: 13). 

8-12 July ? "...perhaps a dozen ... together . . .  they 
were no doubt much more numerous ..." 
(Labrecque, 1957: 18). 

1958 27 May- 5 94 Estimate based on transect census. 
4 June Actual count of 25 on census. No nests 

found; behavior "suggested tha t  egg 
laying and >ossibly incubation were oc- 
curring" (Warner, 1963: 13; ms.). 

1959 28 Apr. - 600-700 150 counted along lagoon; 2 nests  found 
1 May 30 April ,  1 with 6 eggs and 1 with 4 

eggs; an estimated 90-95% paired 
(Kramer, ms . ) . 

*Bailey (1956: 80) gives the number seen as  14. 



Table LT-3 . (continued) 

Population 
Date of Survey Estimate 

1961 7-8 Mar. 600-700 

4-10 Sept .  688-746 

1962 14-19 June 7 

1963 11-13 Feb. 500 

3-10 Dec. ? 

1964 10-11 Mar. 400-500 

16-20 Sept .  400 

19-20 Sept.  400 

1965 6-11 ~ a r .  200-300 

17-21 JULY 200 

5-12 A u ~ .  150-200 

1966 26-31 Mar. ? 

10-16, 300 
20-21 June 

17-18 ~ e p t .  ? 

Breeding S ta tus ,  Remarks, References 

437 counted i n  a c i r c u i t  of the  lagoon 
over a period of a day and a h a l f .  No 
young nor n e s t s  found; pa i r ing  behavior 
observed (Woodside and Kramer, ms.). 

Low es t ima te  based on t r a n s e c t  census 
(Warner, 1963: 13 ) .  21 t e a l  a c t u a l l y  
counted (woodside, ms. c ) .  

High es t imate  based on banding da ta ;  11 
young from two weeke o ld  t o  f u l l  grown 
seen a t  n igh t ;  an a d d i t i o n a l  1 or  2 
broods of 1 young seen during day (Wood- 
s ide ,  ms. c ) .  

1 duckling, perhaps 2 weeks old,  seen; 
seve ra l  females apparently heavy with 
eggs ( ~ r a m e r  and Beardsley, ms . ) . 
300 counted (POBSP); 145 counted by 
Kramer (BSFW) . 
Daily counts of 103-112 (Walker, ms. b ) .  

"Prenesting" (POBSP). Count of 235 
around lagoon on 10  March (BSFW). 

Count of 202, a few 1/3 grown ducklings 
seen (POBSP) . 
Count of 257 (BSF'W). 

No n e s t s  found (POBSP). 

Few seen (POBSP). 

Less than  50  l a r g e  ducklings (POBSP). 

169 counted around lagoon on 27 Mar. 
A brood of 3 ducklings l e s s  than week 
o ld  seen (BSFW). 

215 counted on 13 June. 4 broods of 
2 young seen (POBSP). 

1% counted; census considered u n s a t i s -  
fac tory;  no broods (BSFW). 



Table LT-3. (continued) 

Populat ion 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, References 

1966 20-23 0 c t .  450 137 seen a t  about  same time (POBSP). 

1967 18-19 Mar. T No count made (BsFW). 

7-12 June 300 No nes t ing  recorded (POBSP) . 
5-11 Sept .  300-400 Young i n  post- juvenal  molt (POBSP) . 
13 Dec. ? 6 seen; no census made (BSFW). 

1968 17-18 Mar. s e v e r a l  No eggs o r  young found (BSFW, POBSP). 
hundred seen 

1969 E?6-9 Mar. 476 Estimate derived from t r a n s e c t  censue. 
(14 t e a l  a c t u a l l y  counted during cen- 
s u s ) .  123 counted on bea tout  census 
around lagoon (BSFW). 

2-3 June ? 85 counted around lagoon on evening of 
2 June. Most ducks apparent ly  pa i red;  
a day o ld  dead young found (BSFW). 

9 Sept .  ? 74 counted on bea tout  census along 
lagoon. No broods of young seen (BSFW). 

PINTAIL Anas acu ta  

S t a t u s  

Uncommon but  r egu la r  v i s i t o r ;  a t  l e a s t  eleven records .  

Observations 

The most abundant a n a t i d  migrant t o  t h e  Hawaiian area ,  P i n t a i l s  
have been repor ted  from Laysan i n  l a r g e r  numbers than any o the r  spec ies  
of vagrant  o r  migrant duck  a able P-1). This spec ies  probably occurs on 
Laysan almost every year .  

Table P-1. Observations of P i n t a i l s  on Laysan. 

Number 
When Observed Seen Remarks and References 

1896 ( 7 ? )  ? Lis t ed  by Schauinsland (1899: 101) a s  
"winter gues t ; "  3 specimens taken by 
him o r  h i s  correspondents l a t e r  de- 
pos i t ed  i n  Bremen Museum (Rothschild, 
1893-1900: 307) . 



Table P-1. (continued) 

Number 
When Observed Seen Remarks and References 

1903 19 Apr. ? Hi the r to  unreported specimen (9, 
BPBM 2981), co l l ec ted  by W.A. Bryan 
i s  i n  Bishop Museum. 

1912 24 ~ e c .  15 Seen over  t h e  ocean by W i l l e t t  and 
Bai ley  (Bailey, 1956: 83). 

26 Dec. 8 (Bailey,  1956: 83) .  

Zi' Dec. 12  ( ~ a i l e y ,  1956: 8 3 ) .  

1958 1 June 1 Drake on mud-flats near  lagoon (Warner, 
1963: 6 ) .  

1963 7 Dec. 3 Males; on west s i d e  of lagoon (Walker, 
m s .  b ) .  

1966 26-31 Mar. 1 Female on e a s t  s ide  of lagoon some time 
during survey period (BSFW) . 

17-18 ~ e p t .  3 Males. 14 o the r  migratory ducks a l s o  
observed but  not i d e n t i f i e d  (BsFW) ; 
these  may have been some of those sub- 
sequently seen by a POBSP survey team. 

2 1  Oct. 19 On pond a t  nor th  end of lagoon (POBSP). 

1968 18 Mar. 3 Drake and hen seen under Scaevola with 
a few Laysan Teal near the  southwestern 
corner  of lagoon. 2 hens subsequently 
f lushed from t h i s  a r e a  (POBSP). 

1969 3 Mar. 5 Seen a t  southeast  corner  of lagoon (BSFW). 

9 Sept .  63 Ceneused i n  c e n t r a l  lagoon (BSFW). 

COMMON TEAL 
(GREEN-WINGED TEAL) 

A x  crecca 

S t a t u s  

Accidental ;  two records:  October 1896; March 1969. 



Observations 

The Common Teal  was reported a s  a "winter gues t"  on Laysan by 
Schauinsland (1899: 101).  Rothschild (1893-1900: 307) reported a 
female saecimen c o l l e c t e d  bv one of Schauinsland's  corresoondents on - 
27 0ctober  1896. He l i s t e d W t h i s  b i r d  a s  Nett ion c a r o l i n e k e  [= A .  
crecca ca ro l inens i s ]  because A .  c .  crecca had not been taken on t h e  
Pac i f i c  coas t  of America. ~ a i l e y  followed him by l i s t i n g  the  record 
a s  A_. 2. ca ro l inens i s .  ~ e c e n t l ~ j  on 27 March 1969, ~ r i d y e r  (pers .  
c o r r s )  saw t h r e e  o ther  female t e a l  on t h e  lagoon. 

Since females of the  two subspecies a r e  very d i f f i c u l t  t o  d i s t i n -  
guish, we be l ieve  t h a t  no subspecif ic  designat ion should be a t tached 
t o  the  specimen u n t i l  it has been re-examined. 

Teal,  e i t h e r  crecca o r  ca ro l inens i s ,  have a l s o  been reported from 
Midway A t o l l  i n  t h e  Northwestern Hawaiian I s l ands  (Clapp and Woodward, 
1968: 12-13) and a r e  occasional  migrants t o  t h e  main Hawaiian Is lands  
(Udvardy, 1961.a: 8 4 ) .  

A n a s  querquedula] 

S ta tus  

Hypothetica;l; one unconfirmed record .  

Observations 

Schauinsland (1899: 101) reported t h i s  species  a s  a "winter guest" 
on Laysan but Rothschild (1893-1900: 307) l a t e r  s t a t e d  t h a t  he thought 
the  b i r d  seen by Schauinsland was "more l i k e l y "  a Blue-winged Teal  
(A* d i s c o r s ) .  Rothschild s t a t e d  (1893-1900: 308) t h a t ,  with the  
exception of two shorebirds,  he had examined t h e  specimens of the  f i f t e e n  
species  ( inc luding t h e  Garganey ~ e a l )  added t o  the  Laysan l i s t  by 
Schauinsland. This c l e a r l y  suggests t h a t  he had seen a specimen of 
t h i s  duck. 

Checkl is t s  of t h e  Hawaiian a rea  (Henshaw, 1902; Bryan and Greenway, 
~ 9 4 4 ;  Bailey, 1956; Bryan, 1958; and Udvardy, 1961a make no mention of 
t h i s  record. Since Garganey Teal r ecen t ly  were repor ted  from Midway 
A t o l l  (Clapp and Woodward, 1968: 12)  and, s ince  Blue-winged Teal  have 
not been repor ted  from t h e  Northwestern Hawaiian I s l ands ,  we f e e l  t h a t  
Schauinsland's o r i g i n a l  i d e n t i f i c a t i o n  could w e l l  have been c o r r e c t .  

AMERICAN WIDGEON 
(BALDPATE) 

Mareca americana 

S t a t u s  

Rare v i s i t o r ;  two records:  October 1896; March 1964. 



Observations 

The only specimen record from Laysan i s  an immature female col- 
lected 15 October 1896 and subsequently reported by Rothschild (1893- 
1900: 307). On 10 March 1964 Walker (BSFW) saw two drake American 
Widgeons standing on a sandbar on the east  side of the lagoon. 

This species has a l so  been reported from Midway in  the Northwestern 
Hawaiian Islands (Clapp and Woodward, 1968: 13) and i s  a regular v i s i t o r  
in small numbers t o  the main Hawaiian Islands (Udvardy, 1961: 85).  

SHOVELER Spatula clypeata 

Status  

Uncommon v i s i t o r ;  a t  l e a s t  seven records. 

Observations 

Shovelers have been observed more frequently on Laysan than any 
species of vagrant duck but the P in t a i l .  This i s  not surprising since 
these two species of ducks are the most abundant of those t h a t  regularly 
migrate t o  the  main Hawaiian Islands; thousands of Shovelers and P in t a i l s  
were reported from there by Medeiros (1958: 111). Table Sh-lsummarizes 
known records of Shovelers from Laysan Island. 

Table Sh-1. Observations of Shovelers on Laysan. 

Number 
When Observed Seen Remarks and References 

19U 30 Jan. 6 

1916 Nov. or Dec. 1 

1961 7 or 8 Mar. 2 

1963 7 Dec. 9 

1896 Oct . -Nov. T Rothachild (1893-1900: 275, 307) 
l i s t s  records from October, November 

1897 Jan. T and January apparently based on 
specimens secured by Schauinsland or 
h i s  correspondents; "winter guest" 
(Schauinsland, 1899: 101). 

Flock seen by Wil le t t  (Bailey, 1956: 
84). 

Shot by Eric Schlemmer who identified 
bird by i t s  broad b i l l  (wetmore, ms. ) . 
Pair on north shore of lagoon (Woodside 
and Kramer, ms . ) . 
5 males, 4 females on west side of 
lagoon (Walker, ms. b ) .  



Table Sh- 1. (continued) 

Number 
When Observed Seen Remarks and References 

1966 22 0c t .  3 On small pond north of lagoon (Clapp 
and Woodward, 1968: 14 ; POBSP) . 

1969 22 Mar. 14 A t  southeast corner of lagoon (BSFW). 

BUFFI;EHEAD Bucephala albeola 

Status -- 
Rare v i s i t o r ;  two records: January 189'7, December 1912-January 1913. 

Observations 

Schauinsland (1899: 101) recorded t h i s  species a s  a "winter guest" 
on Laysan. Rothschild (1893-1900: 307) reported a juvenile male col-  
lected 15 January 1897, apparently by one of Schauinsland's correspondents. 

Bailey and Wil le t t  saw a female Bufflehead over the beach on 27 
December 1912. On 3 January 1913 Wil le t t  collected a female (USNM 240989), 
probably the same bird, on a fresh water pond (Bailey, 1956: 84). 

HARLEQUIN DUCK Histrionicus his t r ionicus  

Status 

Accidental; one record: Apri l  1906. 

Observations 

An immature female (BPBM 4538) taken by Bompke (Bailey, 1956: 84) on 
17 April  1906 i s  the only record for  any of the Hawaiian Islands.  

LAYSAN RAIL 

Status 

Porzanula palmeri 

Endemic. Formerly an abundant permanent resident.  Extinct, probably 
since 1923* Nested in  bunch grass and especially in the Cyperus fringe 
around the lagoon. Nesting apparently occurred from April  through July. 

Populations 

The Laysan Rail, both abundant and conspicuous, was recorded by 
even the casual observer. General descriptions by Isenbeck in 1828 and 



by a Captain Wood in  1872 were r e fe r red  t o  t h i s  spec ies  by Rothschild 
(1893-1900: 1 0 ) .  Palmer (& Rothschild, 1893-1900: v i i )  purchased 
seve ra l  l i v e  b i r d s  from a sh ip  capta in  before h i s  voyage up the  Leeward 
Chain and the  number of old, unlabel led specimens in  the  Bernice P. 
Bishop Museum suggests  t h a t  o the r s  were captured a s  c u r i o s i t i e s .  
Frohawk (1892: 247) used l i v e  b i r d s  shipped t o  Europe in  h i s  formal 
desc r ip t ion  of the  species .  

Although a l l  v i s i t o r s  reported the  species ,  only two ( p r i o r  t o  
Wetmore) gave population es t imates  (Table LR-2). The r a i l  was s t i l l  
"abundant" during t h e  winter  of 1912-1913 although r a b b i t s  were then 
making seri.ous inroads on the  vegeta t ion .  Two years  e a r l i e r  D i l l  and 
Bryan had estimated a t o t a l  population of 2,000 b i rds .  Munter estimated 
a population of 5,000 i n  1915 and sa id  they  were "everywhere" on the  
i s l and .  The population probably dropped d r a s t i c a l l y  a s  the  vegeta t ion  
disappeared. 

Wetmore found only one o r  two mummies from 8 t o  13 Apr i l  1923 but  
reported t h a t  two s ing les  were seen a t  d i f f e r e n t  p a r t s  of the  i s l and  
during h i s  temporary absence (14 t o  28 ~ ~ r i l ) .  He introduced e i g h t  b i r d s  
from Midway on 29 A p r i l  and l a t e r  found seve ra l  mummies bel ieved t o  be 
from t h i s  s tock.  Subsequent t o  h i s  in t roduct ion  the  par ty  saw one o r  
two b i r d s  a t  i n t e r v a l s  a t  two po in t s  on the  i s l and .  ~h~ species  probably 
became e x t i n c t  soon a f t e r  t h i s  v i s i t - - a t  any r a t e  t h e  species was never 
again seen on Laysan and with the des t ruc t ion  of the  Midway population 
in  June 1944 the  species vanibhed forever .  A re- introduction t o  Laysan 
a f t e r  the  vegeta t ion  became re-es tabl i shed might w e l l  have saved the  
species .  

Laysan Ra i l s  were introduced t o  o ther  i s l ands  on seve ra l  occasions: 
t o  Midway 13 J u l y  1891 ( ~ u n r o ,  1947: 24),  and in  1904 [1905?] (Wilder, 
m s .  b) ,  14 March l9U ( ~ a i l e ~ ,  1956: 89) ;  t o  L i s i ansk i  i n  March l9U 
( ~ a i l e y ,  2. G.); from Midway t o  Pea r l  and Hermes Reef i n  1929 (Baldwin, 
1947: 14)  ; from Midway t o  Laysan in  1923. However, only on Midway d id  
r a i l s  become w e l l  e s t ab l i shed .  The in t roduct ion  t o  Lis ianski  and r e -  
in t roduct ion  t o  Laysan occurred a f t e r  massive des t ruc t ion  of the  vege- 
t a t i o n  by r a b b i t s ;  the  Pea r l  and Hermes Reef population was probably 
destroyed by storms during the  f i r s t  winter ;  t he  Midway population survived 
u n t i l  r a t s  were introduced t o  the  i s l ands .  Suggestions t h a t  r a i l s  were 
introduced on i s l e t s  of f  Oahu a r e  without documentation (Munro, 9. G.). 

Habits  

Paul H. Baldwin compiled near ly  a l l  a v a i l a b l e  information on t h e  
Laysan Ra i l  in  a  popular account ( ~ a l d w i n ,  1945) and l a t e r  ( ~ a l d w i n ,  
1947) in  a  s c i e n t i f i c  paper. The l a t t e r  paper included both published 
ma te r i a l  and da ta  from personal  conversat ions with severa l  men who had 
observed the  r a i l  i n  l i f e ,  e i t h e r  on Laysan o r  on Midway. The most 
informative o r i g i n a l  account i s  t h a t  of F i she r  (1903a: 800-802). The 
following summary i s  from seve ra l  sources bu t  draws most heavi ly  from 
Baldwin (1947). 



The Laysan R a i l  was conspicuous and very ac t ive ,  running rap id ly  
between b i t s  of cover, creeping through vegeta t ion  o r  d a r t i n g  i n  and 
out  of burrows. On Laysan, r a i l s  were most a c t i v e  during the  morning 
and evening but  on occasion were equal ly  a c t i v e  throughout the  day. 
Though f l i g h t l e s s  the  wings were used f o r  balancing when running, jump- 
ing, o r  f i g h t i n g .  R a i l s  were i n q u i s i t i v e  and comparatively f e a r l e s s ,  
r e a d i l y  en te r ing  bui ld ings  f o r  such t i d b i t s  a s  meat scraps  from the  
skinning t a b l e .  Palmer ( i n  Rothschild, 1893-1900: 10)  comments on t h i s  
inqu i s i t iveness  a s  f o l l o w z  "I could always catch them by p lac ing  my 
n e t  edgeways on an open space of ground, f o r  they would immediately run 
up t o  see what it was." 

Ra i l s  were v i r t u a l l y  omnivorous, e a t i n g  a wide v a r i e t y  of a r th ro -  
pods, eggs of seabi rds  (which they on occasion broke themselves), and 
b i t s  of f l e s h  from carcasses .  Fresh water was used f o r  bathing and 
dr inking when ava i l ab le .  Birds were q u i t e  vocal,  c a l l i n g  i n t e r m i t t e n t l y  
when foraging and occas ional ly  g iv ing  a " r a t t l e "  which seemed t o  be a 
t e r r i t o r i a l  c a l l .  Frohawk (1892: 248) described a dusk chorus by 
s e v e r a l  b i r d s  and l a s t i n g  but  a few seconds which sounded l i k e  a handful 
of marbles thrown onto a g l a s s  roof  and then descending i n  a succession 
of bounds. 

R a i l s  occurred over the  e n t i r e  vegetated a rea  of the  i s land.  The 
prefer red  nes t ing  a rea  was t h e  r i n g  of "Juncus" ( a c t u a l l y  Cyperus) sur-  
rounding the  lagoon but  bunch g rass  was heav i ly  u t i l i z e d  a s  well .  Nest 
bui ld ing  began i n  A p r i l  and n e s t s  were present  i n t o  J u l y .  Nests were 
placed on the  ground. Those i n  Cyperus were o f t en  a hollowed-out, re -  
arranged accumulation of d r i ed  stems; those i n  g r a s s  tussocks were 
bu lk ie r  masses of d r i ed  g rasses  and leaves,  l i ned  with shredded stems 
and young a l b a t r o s s  down. The na ture  of the  vege ta t ive  cover ( e spec ia l ly  
in  Cyperus) o f t en  "roofed" the  nes t .  

Eggs were recorded during May and June. The usual  c lu tch  was three ,  
l e s s  f requent ly  two. Eggs were pale o l i v e  buff with f a i n t  var ied  rnark- 
ings  of "pale c lay  color  o r  raw sienna and f a i n t  l i l a c  gray"  i is her, 
1903a: 801). On Laysan most chicks hatched i n  June. The downy chicks 
( a l l  black with yellow b i l l  and black l egs  and f e e t )  were very  noisy 
and probably stayed with the  pa ren t s  f o r  a month. They soon learned t o  
feed themselves and i n  f i v e  days could run a s  f a s t  a s  t h e i r  parents .  

Specimens 

One-hundred th i r ty- two Laysan Ra i l  sk ins  a r e  c u r r e n t l y  d i s t r i b u t e d  
in  museums a s  indica ted  i n  Table LR-1. Eight  a d d i t i o n a l  mounted speci-  
mens a r e  d i s t r i b u t e d  a s  follows: BPBM ( I  male, 1 female); DMNH ( 2  males 
and 1 female i n  Laysan e x h i b i t ) ;  SUI (3 b i r d s  i n  Laysan e x h i b i t ) .  Also 
preserved a r e  a t  l e a s t  9 skele tons  (1 a p a r t i a l )  a t  USNM; 3 n e s t s  (BPBM, 
2; USNM, I.); and a t  l e a s t  1 2  eggs (BPBM, 6; USNM, 6)., 



Table LR-1. Locations of Laysan R a i l  sk ins  from Laysan. 

Adult Adult 
Museum Males Females Other To ta l s  

AMNH 
BPBM 
CMNH 
MCZ 
UMMZ,  
USNM 
Other** 

T o t a l s  53 44 35 132x** 

*Includes 1 t r a n s p l a n t  from Midway. 

*Law Col l .  ( 1  d, 1 P [miss ing]) ;  Acad. Nat. S c i .  Ph i l a .  ( 1  d) .  

**According t o  Greenway (1958: 235), a d d i t i o n a l  specimens a r e  a t  
Be r l in  and London. 

Table LR-2. Observations of Laysan Ra i l s  on Laysan. 

Population 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, References 

1828 24 Mar. ? An inaccura te  desc r ip t ion  by Isenbeck 
(& ~ i t t l i t z ,  1834: 124) was appl ied  
t o  t h i s  spec ies  by Rothschi ld (1893- 
1900: v ) .  

Finsch (g Hart laub,  1893: 400) r e -  
ported spec ie s  on b a s i s  of  desc r ip t ion  
by Capt. Walter Edward Wood ( i n  Roth- 
sch i ld ,  1893-1900: 1 0 ) .  

1891 16-27 June 7 

1896 24 June- ? 
24 Sept .  

"Very p l e n t i f u l , "  a l l  over  the  i s l and ;  
2  n e s t s  ( ~ o t h s c h i l d ,  1893-1900: 10 ) .  

Present ,  apparent ly  numerous (Schau- 
insland,  1899: 42-43). 

"Great numbers;" everywhere; many 
n e s t s  w i th  f r e s h  eggs; young apparent-  
l y  begin t o  hatch i n  middle of June 
(Fisher ,  1903a: 800-802). 

4 c lu tches  of eggs (1 p a r t l y  incubated)  
and 2  n e s t s  co l l ec t ed  (USMVI). 



Table LR-2. (continued) 

Population 
Date of Survey Estimate 

1903 15-25 Apr. ? 

1904 10 May ? 

1905 19 Sept .  ? 

l g l l  24 Apr. - 2,000 
5 June 

1912 22 Dec.- 7 
1913 11 Mar. 

1916 9 Feb. ? 

1918 8-10 Sept .  ? 

1923 8-U Apr. - 
14 Apr. - 

16 Apr. - 

18 Apr. 2 

23-28 Apr. O? 

29 Apr . 8 

12  May 2 

13 May 1 

Breeding S t a t u s ,  Remarks, References 

A t  l e a s t  19 b i r d s  and nes t  and egg 
taken by W.A. Bryan (AMNH, BPBM). 

2 c o l l e c t e d  by Schlemmer (McZ). 

Mentioned i n  r epor t  (Wilder, 
393). 

" ~ a i r l y  abundant;" nes t s  (but no 
eggs); 2 chicks on 4 June ( D i l l  and 
Bryan, 1912: 21). 

'Xbundant" a l l  over i s land,  about 
100 t r anspor t ed  t o  o ther  i s l ands  
( ~ a i l e y ,  1956: 84-90). Not nes t ing  
by 11 March ( W i l l e t t ,  ms.). A t  
l e a s t  45 co l l ec ted  (cMNH, JEL, MCZ, 
w, USNM) . 
"Everywhere on the  is land" (Munter, 
1915: 139) .  

"Seen everywhere" (Munter, m s  .) 

Often seen (Diggs, ms.). 

1 or  2 mummies found (Wetmore, m s .  ). 

1 seen e a s t  of lagoon by Reno (Bal l ,  
ms.). 

R a i l  mummy found by Reno (Dickey, ms .  ). 

Two r a i l s  known t o  be a l i v e ,  one seen 
in  guano p i l e s ,  the  o ther  in  Sesuviwn 
(Dickey, ms. ; Wetmore, m s .  ) . 
Storm with heavy winds, d r iv ing  sand 
(Dickey, ms.) . 
8 introduced f r o m  Midway (Wetmore, ms.) 

Two seen .  



SEMIPALMATED PLOVER Charadrius semipalmatus 

S t a t u s  

Accidental ;  one record: September 1967. 

Observations 

Ely saw a Semipalmated Plover l a t e  i n  t h e  af ternoon of 5 September 
1967 a s  it fed  with Ruddy Turnstones on the  mudflats  on the  west shore 
of the  lagoon. The following day Clapp saw t h i s  b i rd  feeding by i t s e l f  
around the  margins of the  small  pond north of the  lagoon. He co l l ec ted  
it l a t e r  i n  the  day a s  it fed  along the  muddy northwestern margin of the  
lagoon. 

The specimen (USNM 543043), an immature female, was not molting and 
had heavy f a t  depos i t s .  It c o n s t i t u t e s  the  f i rs t  record from Laysan. 
These plovers  a r e  of f a i r l y  r egu la r  occurrence i n  t h e  main Hawaiian 
I s l ands  but  have been recorded only r a r e l y  from the  Northwestern Hawaiian 
I s l a n d s  (Midway, Lis ianski ,  ~ a y s a n )  . 

GOLDEN PLOVER 

S t a t u s  

P l u v i a l i s  dominica 

Abundant migrant; maximum recent  est imate:  1,200. Probably 
present  a l l  year;  recorded f o r  a l l  months f o r  which da ta  a r e  ava i l ab le ;  
most numerous i n  February, March, and September. Occurs both s ing ly  
and i n  small  t o  l a r g e  f locks .  Found over most of the  i s l and  but  most 
common along t h e  lagoon shore.  

Populations and Annual Cycle 

Golden Plovers a r e  most common during t h e  spr ing  and f a l l  when 
l a r g e  migrat ing f locks  occur. The ex ten t  of the  migrat ion period is 
unknown but  i n  1966 very  few were seen a f t e r  10  June when 233 were 
counted (Table GP-3). Our d a t a  suggest migrat ion peaks i n  March and 
September. Populations a r e  probably lowest during mid-summer (mid-~une 
t o  e a r l y  ~ u g u s t )  and moderate during the  win te r  season. The length of 
time migrants s t a y  on the  i s l a n d  and the  amount of d a i l y  population 
turnover a r e  not known. 

Ecology 

Plovers u t i l i z e  t h e  a r e a  between the  beach and lagoon t o  a much 
g r e a t e r  degree than do any o the r  shorebirds,  with t h e  poss ib le  exception 
o f  t h e  Br is t le - th ighed Curlew. Many b i r d s  occur s i n g l y  i n  small open 
a reas  sca t t e red  throughout t h e  vegeta t ion  and many s e t  up and defend 
"winter" t e r r i t o r i e s .  Large f locks  a r e  sometimes present ,  such a s  the  
f l o c k  of 750 t o  1,000 b i r d s  seen in  a l a r g e  open a r e a  near  the  south end 



of t h e  i s l and  i n  mid-September 1964. Golden Plovers occas ional ly  
f l o c k  with turnstones,  t a t t l e r s ,  and curlews, but  a t  l e a s t  i n  September 
1964 and 1967 most of them occurred i n  pure f locks .  

When feeding i n  the  lagoon, p lovers  wade f u r t h e r  from shore than 
do turns tones .  Wetmore (ms. ) saw them e a t i n g  b i r d  eggs and a l s o  noted 
t h a t  many were k i l l e d  by sandstorms and a l k a l i  poisoning i n  A p r i l  and 
May 1923. 

Specimens 

Fifty-one Golden Plover sk ins  from Laysan a r e  cu r ren t ly  d i s t r i b u t e d  
i n  museums a s  indica ted  i n  Table GP-1. Two a d d i t i o n a l  mounted specimens 
a r e  i n  the  Laysan e x h i b i t  a t  SUI. 

Banding and Movements 

Various workers banded 188 Golden Plovers  on Laysan   able GP-2). 
One banded on 9 March 1965 was recaptured the re  by Eugene K r i d l e r  on 
17 September 1966. 

Table GP-1. Locations of Golden Plover sk ins  from Laysan. 

Museum Males Females Other Tota ls  

AMNH 
BPBM 
CMNH 
DMNH 
SUI 1 
uMM7. 1 0  
USNM ( non-POBSP) 6 

(POBSP) 4 

To ta l s  32 17 2 5 1 

*Law Coll .  ( 1  6, 1 9); Museo Parense ( 1  6 ) .  

Table GP-2. Golden Plovers banded on Laysan. 

Period of Survey Bander Number Banded 

1958 June BSFW 1 
1961 Sept.  HDFG 71 
1963 Feb. POBSP 

Dec. 
5 

HDFG 17 



Table GP-2. (continued) 

Period of Survey Bander Number Banded 

1964 Mar. 
Sept. 

1965 Mar. 
1966 Mar. 

Sept . 
196'7 Mar. 

Sept . 
1968 Mar. 

Total 

BSFW 23 
FOBSP 4 
POBSP 4 
BSFW 29 
BSFW 8 
BSFW 4 
POBSP 10 
BSFW 1 
POBSP 11 

Table GP-3. Observations of Golden Plovers on Laysan. 

Population 
Date of Survey Estimate Remarks and References 

1890 16 Ju ly  ? (Lyons, 1890: 91). 

1891 16-27 June Frequently seen ( ~ o t h s c h i l d ,  1893- 
1900: 11). 

1896 24 June- ? Regular v i s i t o r  (Schauinsland, 
24 Sept. 1899: 101) . 

1902 16-23 May common Flock near lagoon; a l l  in  winter 
plumage  ishe her, 1903a: 803). 

1903 29 Apr. ? 2 collected by Bryan (BPBM). 

l g l l  24 Apr. - 2,000  ill and Bryan, 1912: 21). 
5 June 

1912 22 Dec.- f locks of 100 ( ~ a i l e y ,  1956: 91). 
1913 11 Mar. or  more 

1915 19 Sept. ? Eric Schlemmer k i l l ed  14 "plovers" 
with one shot (~chlemmer and 
Schlemmer, ms. ) . 

1916 9 Feb. common ( ~ u n t e r ,  ms.). 

1918 8-10 Sept. great  Seen in large flocks along lagoon 
numbers (Diggs, ms. ) . 

1923 8-13 Apr. ? Fair ly  common (Wetmore, ms.). 



Table GP-3. (continued) 

Population 
Date of Survey Estimate Remarks and References 

1923 29 Apr. - s e v e r a l  Some i n  f u l l  breeding plumage and 
14 May hundred o the r s  in  win te r  d res s  (wetmore, ms.). 

1930 2-18Aug. ? Beginning t o  a r r i v e  (Wilder, m s .  b ) .  

1936 7-8 Mar. ? Severa l  f locks  of 50-100 seen feeding.  
along lagoon (Trempe, ms.  ) . 

1950 23 June numerous (WFI) . 
1955 10 Feb. 50-100 Common along lagoon (POFI) . 
1957 25 June- 20 (Woodside, m s .  b ) .  

3 July 

1958 27 May- uncommon Severa l  i n  winter  plumage were ap- 
4 June pa ren t ly  r e s i d e n t s  i n  the  a r e a  

(Warner, ms . ) . 
1959 28 Apr. - ? Severa l  (Kramer, m s  . ) . 

1 May 

1961 7-8 Mar. 300 Over e n t i r e  i s l and  (woodside and 
Kramer, ms . ) . 

4-10 Sept.  400 7 1  banded (Woodside, ms. c ) .  

1962 14-19 June ? Common throughout i s l and  (Kramer and 
Beardsley, m s .  ) . 

1963 11-U Feb. 1,000 Found in  a l l  h a b i t a t s  (POBSP). 

3-10 Dec. ? Count of 462; 10  (&) on outer  
beaches; 452 (98%) in  the  i n t e r i o r  
(Walker, m s .  b ) .  

1964 10-11 Mar. 800- Count of 583: 183 (37%) on outer  
1,000 beaches; 400 (63%) i n  t h e  i n t e r i o r ;  

many beginning t o  change inti0 breed- 
ing plumage (BSFW, POBSP). 

16-20 Sept.  1,200 One f lock  of 5. 1,000 b i r d s  on bare  
i s l and  a rea  (BSFW, POBSP). 

1965 6-11 Mar. 1,000 En t i r e  i s l a n d  (POBSP). 

17-21 J u l y  50  Most around lagoon (POBSP) 



Table GP-3. (continued) 

Populat ion 
Date of Survey Est imate 

1965 5 -12 Aug . 450 

1966 26-31 Mar. 1,000 

10-16, 25 0 
20-21 June 

17-18 Sept.  900 

20-23 o c t .  600 

1967 18-19 Mar. 1,200 

7-12 June 300 

5-11 Sept .  1,200 

l3 Dec. ? 

1968 17-19 Mar. 500 

9 Sept .  l a r g e  
numbers 

Remarks and References 

1 f lock  of 300 b i r d s  (POBSP). 

850 seen, p r imar i ly  i n  lagoon; 
some molt ing i n t o  breeding plumage 
(BSFW) . 
Count of  233: 158 (68%) on ou te r  
beaches, 75 (3&) i n  t h e  i n t e r i o r ;  
most had l e f t  by I1 June;  many i n  
breeding plumage (POBSP) . 
Most us ing  lagoon; 600 i n  one huge 
f l o c k  (BSFW). 

Count of 477: 2i' (6%) on o u t e r  
beaches; 450 (94$) along t h e  lagoon; 
a l l  i n  winter  plumage (POBSP). 

635 counted, 560 a t  t h e  northwest 
end of t h e  lagoon and 75 around t h e  
beaches; concentrated around lagoon; 
about 1/4 i n  obvious p r e n u p t i a l  
molt (BSFW, POBSP). 

Over 200 b i rds ,  most i n  breeding 
plumage by lagoon (POBSP). 

Pr imar i ly  on mud f l a t s ,  west s ide  
of lagoon (POBSP) . 
1 flock  of 300; a l l  i n  winter  
plumage (BSFW) . 
Count of  204 around lagoon i n  morn- 
ing (36 on nor th  and e a s t ;  68 on 
south; 20 on southwest; 8 0  on north-  
wes t ) .  Flock of  179 feeding  i n  
northwest corner  i n  l a t e  af ternoon 
(BSFW, POBSP) . 
Along lagoon (BSFW). 

Seen feeding along lagoon (BSFW). 



BLACK-BELLIED PLOVER Squatarola squataro la  

S ta tus  

Accidental ;  one record: December 1912-January 1913. 

Observations 

The only record of Black-bel l ied Plovers on Laysan was made by 
Bailey (1956: 90) who noted t h a t  two were seen along the lagoon on 
28 December lglZ!,* and t h a t  one (USNM 240985), a male, was c o l l e c t e d  
by W i l l e t t .  The other ,  o r  another,  was seen subsequently on 10 January 
1913. 

RUDDY TURNSTONE Arenaria  i n t e r p r e s  

S t a t u s  

Abundant migrant; maximum recent  es t imate :  5,000. A t  l e a s t  a few 
b i r d s  recorded during a l l  months f o r  which da ta  a r e  ava i l ab le ;  most 
numerous from February through A p r i l  and i n  September. Occurs i n  most 
h a b i t a t s  but  most common along the  lagoon shore. 

Populations and Annual Cycle 

The Ruddy Turnstone i s  the  most abundant shorebird on Laysan a t  
a l l  seasons, but  f o r  b r i e f  periods it may be equaled o r  exceeded i n  
numbers by the  Golden Plover. Peak populat ions occur from a t  l e a s t  
December through May and i n  September (l'able RT-3); lowest numbers occur 
during t h e  s m e r  when most turns tones  a r e  on the  northern nes t ing  grounds. 

Daily population va r i a t ions ,  poss ib ly  due t o  migration, were noted 
i n  A p r i l  1923, June 1966, and September 1967. The da ta  a r e  too  scan t  
t o  determine accura te ly  migration per iods ,  migrat ion peaks, o r  t h e  
amount of population turnover on t h e  i s l a n d .  

Ecology 

Turnstones occur in  a v a r i e t y  of h a b i t a t s :  t i d a l  pools along the  
rocky beaches, sandy beaches, open a reas  i n  t h e  upland p a r t  of t h e  
i s land,  and along the  shore of the  lagoon. On four  counts--September 
1961, December 1963, March 1964, and September 1967--they were con- 
s ide rab ly  more abundant along' t he  shore of the  lagoon than on the  ou te r  
beaches. However, on var ious  t r i p s  turns tone  concentrat ions were found 
along d i f f e r e n t  a reas  of t h e  lagoon shore, probably because the  wave 
a c t i o n  t h a t  apparently concentrates  suspended mater ia ls ,  including food 
items, v a r i e s  with wind condit ions.  I n  September 1964 and March 1965 
b i r d s  were most common along the  e a s t e r n  shore; i n  October 1966 along 

*Extracts from W i l l e t t ' s  r epor t  (ms.) s t a t e  t h a t  the  plovers were ac-  
t u a l l y  f i r s t  seen Q December. 



the  northern shore; and in  September 1967 and March 1968 from the  
northwest t o  southwest corners  of the  lagoon. The lagoon i s  probably 
the  b e s t  feeding a r e a  on t h e  i s l and  because of the  concentrat ion of 
f l y  l a rvae  and b r ine  shrimp. 

D i l l  and Bryan (1912: 21) found turns tones  i n  the  shallow water  of 
t h e  lagoon and about the  fresh-water pond feeding on small black f l i e s .  
In A p r i l  and May 1923 Wetmore (ms.) found them feeding on Gray-backed 
Tern eggs, meat and f a t  scraps,  f l i e s ,  b r i n e  shrimp, and mollusks on 
c o r a l  t h a t  had been placed on the  beach t o  dry.  I n  September 1967 turn-  
s tones  were noted wading up t o  t h e i r  b r e a s t s  in  the  lagoon. 

A t  n ight  turns tones  roos t  along the  lagoon, in  the  vegeta t ion  on 
the  s lopes  of t h e  i s land,  and on the  rock w a l l  a t  t he  south end of the  
i s land.  I n  September 1964 an increase i n  t h e  number of b i r d s  along the  
ou te r  beach i n  t h e  evening was noted. 

Wetmore (ms.) reported many dead and dying turns tones  with p a r a l y s i s  
of the  n i c t i t a t i n g  membrane and l ack  of c o n t r o l  of f e e t ,  wings, and neck 
suggesting a l k a l i  poisoning. No s i m i l a r  m o r t a l i t y  has been reported 
recent ly .  

F i f ty - th ree  Ruddy Turnstone sk ins  a r e  c u r r e n t l y  d i s t r i b u t e d  i n  
museums a s  indica ted  in  Table RT-1. Four a d d i t i o n a l  mounted specimens 
a r e  d i s t r i b u t e d  a s  follows: BPBM ( 1  female); MCZ ( l m a l e ,  1 female);  
SUI ( 1  b i r d  i n  Laysan e x h i b i t ) .  

Banding and Movements 

The POBSP and BSFW banded 79 Ruddy Turnstones on Laysan (Table RT-2). 
A b i rd  with a  broken wing, banded on Laysan i n  March 1965, was recaptured 
the re  on 10  June 1966; it was unable t o  f l y  but  hea l thy .  

On 6 September 1967, t h r e e  adu l t s ,  1103-00277, 1103-01393, and 
1103-02152, banded on S t .  George Is land,  Alaska, on 3, 9, and 17 August 
1967, respect ive ly ,  were co l l ec ted  along t h e  lagoon. Three a d d i t i o n a l  
turns tones  color-marked on S t .  George were seen bu t  not  co l l ec ted .  

652-45015, of unknown age, banded on Laysan on 17 September 1964, 
was recaptured on S t .  George I s l a n d f i n  t h e  P r i b i l o f s ,  Alaska, on 
18 August 1968. 

Table RT-1. Locations of Ruddy Turnstone s k i n s  from Laysan. 

Museum Males Females Other Tota ls  

AMNH 4 4 0 8 
BPBM 0 4 0 4 



Table RT-1. (continued) 

Museum Males Females Other Totals 

CMNH 
MCZ 
UMEIP, 
SUI 
USNM (non-POBSP) 5 

(FQBSP) 4 
Other+ 1 

Totals 21 3 1 1 53 

Table RT-2. Ruddy Turnstones banded on Laysan. 

Period of Survey Bander Number Banded 

1964 Mar. BSFW 
Sept . FQBSP 

1965 Mar. POBSP 
1966 Mar. BSFW 

Sept . BSFW 
Oct. POBSP 

1967 Sept. FQBSP 
1968 Mar. POBSP 

Total 

Table RT-3. Observations of Ruddy Turnstones on Laysan. 

Population 
Date of Survey Estimate Remarks and References 

1891 16-27 June common ( ~ o t h s c h i l d ,  1893-1900: 13). 

1896 24 June- ? 11 Regular v i s i t o r "  (~chauinsland,  
24 Sept. 1899: 101). 

1902 16-23 ~ a y  abundant Concentrated near lagoon. Flocks seen 
 i is her, 1903a: 803). 

1907 15 Oct. ? 6 collected by Schlemmer (MCZ). 

l 9 l l  24 Apr. - 2,500 Large flocks of plovers and turnstones, 
5 June especially along lagoon  ill and 

Bryan, 1912: 22). 



Table RT-3. (continued) 

Population 
Date of Survey Estimate 

l g l 2  22 Dec. - common 
19U 11 Mar. 

1915 3 A P ~ .  5,000 

1916 9 Feb. common 

1918 8-10 Sept. great  
numbers 

1923 8-U Apr. common 

29 Apr . - 3,000- 
14 May 4,000 

1930 2-18 Aug. great  
numbers 

1936 7-8 Mar, thousands 

12  Dec. 3,000- 
5,000 

1950 23 June numerous 

1951 12 Ma.y ? 

1955 10 Feb. ? 

1957 25 June- 15 0 
3 July 

8-12 July ? 

1958 27 May- 7 
4 June 

1959 28 Apr.- small 
1 May numbers 

Remarks and References 

Seen da i ly  (Bailey, 1956: 92). 

Flock on lagoon shore (Munter, 1915: 
140). 

(Munter, m s . ) .  

Seen in  flocks along lagoon ( ~ i g g s ,  
ms.). 

Considerable dai ly  var ia t ion in  nwn- 
bers due t o  migration. Many molting 
into  breeding plumage (Wetmore, ms.  ) . 
(Wetmore, ms.). 

(wilder, ms. b) .  

Flocks of 75-100 feeding along lagoon 
(Trempe, ms . ) . 
Along lagoon edge (Coultas, ms.). 

Presence not noted but reference t o  
"Sanderlings" probably referred t o  
t h i s  species (POFI). 

(Woodside, ms. b).  

F l o c ~ s  of a dozen or so (~abrecque,  
1957: 18). 

Flocks of 10-20 seen commonly (Warner, 
ms.). 

(~ ramer ,  ms . ) . 
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Table RT-3. (continued) 

Population 
Date of Survey Estimate 

1961 7-8 Mar. 500-700 

4-10 Sept .  1,500 

1962 14-19 June l a r g e  
numbers 

1963 11-13 Feb. 5,000 

3-10 Dec. 3,000 

1964 10-11 Mar. 2,000 

16-20 ~ e p t .  1,600 

1965 6-11 Mar. 3,000- 
5,000 

5-12 Aug.  400 

1966 26-31 Mar. 2,450 

10-16, 500 
20-21 June 

17-18 ~ e p t .  2,000 

20-23 Oct. 550 

1967 18-19 m~ar. 800 

Remarks and References 

Feeding along lagoon (Woodside and 
Kramer, ms.). 

Count of 71 (5%) along the  beaches 
and 1,400 (95%) along the  lagoon 
(Walker, ms. a ) .  

( ~ r a m e r  and Beardsley, m s .  ). 

3,000 counted around lagoon (POBSP). 

count of 2,768: 427 (15%) on the  ou te r  
beach and 2,341 (85%) along the  lagoon 
(walker, m s .  b ) .  

Count of 1,777: 189 (11%) on the  outer  
beaches and 1,588 ( 8 9 )  along lagoon 
(BSFW, POBSP) . 
Most along e a s t  shore of lagoon (BSFW, 
POBSP) . 
Most along lagoon (POBSP). 

Most a long lagoon (POBSP). 

1 f l o c k  of 400 b i r d s  (POBSP). 

Some molt ing i n t o  breeding plumage (BSFW). 

Count of 493: 85 (17%) on ou te r  beach, 
408 (83%) i n  the  i n t e r i o r ;  s. 30$ i n  
full  breeding plumage; most departed 
soon a f t e r  10 June (POBSP). 

An est imated gC$ along lagoon (BSFW). 

A number i n  breeding plumage (POBSP) 

638 counted (250 along beaches, re -  
mainder i n  northwest corner  of lagoon 
(BSFW, POBSP). 

No l a r g e  f locks  (POBSP) 



Table RT-3. (continued) 

Population 
Date of Survey Estimate Remarks and References 

1967 5-11 ~ e p t .  5,000 Concentrated around lagoon (POBSP). 

13 Dec. s e v e r a l  Most on e a s t  shore of lagoon (BSFW). 
thousand 

1968 17-19 Mar. 3,000 Count o f  1,839 around lagoon on the  
morning of t h e  18th ;  246 on north and 
e a s t  shores,  246 on south shore, 475 
on southwest h a l f  of west shore, and 
872 on northwest h a l f .  Considerably 
more abundant on west shore i n  l a t e  
af ternoon (BSFW, POBSP) . 

1969 26-29 Mar. 1,580 Seen along lagoon (BSFW). 

9 Sept.  s e v e r a l  Feeding with l e s s e r  numbers of Golden 
thousand Plovers along lagoon shore l ine .  

[WHIMBREL Numenius phaeopus] 

S t a t u s  

Hypothet ical ;  one unconfirmed record: September 1961. 

Observations 

Woodside's r e p o r t  (ms. c )  s t a t e s  t h a t  "One whimbrel was i d e n t i f i e d  
by D r .  Udvardy." We have been unable t o  ob ta in  confirmation of t h i s  
s i g h t i n g  and so  t r e a t  i t s  occurrence on Laysan a s  hypothet ica l .  The 
only o ther  records f o r  the  Hawaiian a rea  a r e  two s i g h t  records from 
Midway A t o l l  ( ~ d v a r d y ,  1961a: 86). 

BRISTLE-THIGHED CUP,LEW Numenius t a h i t l e n s i s  

S ta tus  

Comon migrant; maximum recent  est imate:  150-200. Probably occurs 
i n  a l l  months but  most numerous during March, Apr i l ,  and September. 
Usually occurs s ing ly  o r  i n  small  f locks .  Occurs throughout the  i s l and  
i n  a l l  h a b i t a t s .  

Populations and Annaal Cycle 

Probably small  numbers of Br is t le - th ighed Curlews occur on Laysan 
throughout the  y e a r  (Table BTC-3), with t h e  l a r g e s t  populat ions ( s e v e r a l  



hundreds) present  during t h e  March t o  A p r i l  and t h e  September migration 
periods.  The number of b i r d s  spending t h e  winter  o r  summer on Laysan 
i s  unknown. 

Curlews u t i l i z e  a l l  major h a b i t a t s  on Laysan and a r e  common both 
throughout the  i n t e r i o r  and along the  rocky shores, mainly on the  south 
beach. I n  September 1964, August 1965, and March and September 1967 
the  only concentrat ions were found along the  rocky shores. This i s  
probably the  only shorebird on Laysan t h a t  i s  a s  common away from the  
lagoon a s  near it. Curlews usua l ly  occur s ing ly  o r  i n  small  groups, but  
f l o c k s  of up t o  48 ind iv idua l s  have been seen, usual ly  near  the  south 
end of the  i s l and .  

The egg-eating hab i t s  of t h i s  species  a r e  w e l l  known. Bailey (1956: 
94) found them opening a l b a t r o s s  eggs t h a t  had been deser ted  and Wetmore 
(ms.) found them feeding on Gray-backed Tern, Red-footed Booby, and 
Great F r iga teb i rd  eggs. Curlews regu la r ly  pa t ro l l ed  the  t e r n  colonies  
f o r  eggs. A curlew would empale an egg with i t s  beak, then run away t o  
devour it a t  i t s  l e i s u r e .  Wetmore a l s o  watched a curlew f l y  t o  an un- 
a t tended Red-footed Booby n e s t  i n  a  low bush and remove the  egg. Another 
removed an egg from a f r i g a t e b i r d  which momentarily r a i sed  up but  d id  
not  leave  the  nes t .  I n  t h i s  ins tance  the  egg was c a r r i e d  of f  unbroken. 
He a l s o  repor ted  t h a t  they a t e  f a t  t h a t  was discarded during b i r d  skinning 
opera t ions .  Wilder (ms. b )  recorded curlews ea t ing  Brown Noddy eggs and 
av id ly  devouring near-hatched embryos. Walker (ms. a )  observed a curlew 
feeding on a r ecen t ly  k i l l e d  Laysan Finch. Other foods include Scaevola 
b e r r i e s  and insec t s .  Curlews a l s o  feed along the  lagoon, i n  t i d e  pools  
and among the  inland vege'tation. 

D i l l  and Bryan (1912: 21) repor ted  t h a t  a s  many a s  20 b i r d s  roosted 
on the  roof s  of the  o ld  bui ld ings .  Sca t t e red  indiv iduals  have been 
found roos t ing  i n  the  i n t e r f o r  a t  n ight  and on 10  September 1967 a 
f l o c k  of 20 b i r d s  was found roos t ing  on the  south beach. 

Specimens 

Seventy-one Br is t le - th ighed Curlew sk ins  from Laysan a r e  c u r r e n t l y  
d i s t r i b u t e d  i n  museums a s  ind ica ted  i n  Table BTC-1. Addi t ional  mounted 
specimens a r e  d i s t r i b u t e d  a s  fol lows:  DMNH ( l m a l e ,  1 female i n  Laysan 
e x h i b i t ) ;  MCZ ( 2  males);  SUI ( 1  i n  Laysan e x h i b i t ) ;  BPBM (1, poss ib ly  3 ) .  

Banding and Movements 

The POBSP and BSFW banded 50 Br is t le - th ighed Curlews on Laysan 
( s e e  Table BTC-2). An adul t ,  645-12620, banded 31 May 1967 by the  POBSP 
on Southeast  I s land,  Pea r l  and Hermes Reef, was recaptured by the  BSFW 
on Laysan on 27 September 1967. 



Table BTC-1. Locations of Bristle-thighed Curlew skins from Laysan. 

Museum Males Females Other Totals 

AMNH 
BPBM 
CMNH 
DMNH 
MCZ 
SUI 
w 3 3 1 
USNM (non-POBSP) 8 8 0 
Other* 2 3 0 

Totals 35 34 2 71  

*Law toll. (1 d, 1 9 )  ; Leningrad (1 0 )  ; Coryndon Mus. ( 1  d, 1 0) .  

Table BTC-2. Bristle-thighed Curlews banded on Laysan. 

Period of Survey Bander Number Banded 

1958 June 
1963 Feb. 
1964 Mar. 

Sept. 

1965 Mar. 
1966 Mar. 
1967 Sept. 
1968 Sept. 

BSFW 
FQBSP 
BSFW 
POBSP 
BSFW 
POBSP 
BSFW 
FQBSP 
BSFW 

- 
Total 50 

Table BTC-3. Observations of Bristle-thighed Curlews on Laysan. 

Population 
Date of Survey Estimate Remarks and References 

1890 16 JUQ ? (Lyons, 1890: 91.). 

1891 16-27 June ? ( ~ o t h s c h i l d ,  1893-1900: 18). 

1895 Sept. 

1896 24 June- 
24 Sept. 

A t  l e a s t  3 collected by Hall  (AMNH, 
BPBM) . 
Regular v i s i t o r  (~chauinsland, 1899: 
101). 
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Table BTC-3. (continued) 

Population 
Date of Survey Estimate 

1902 16-23 m y  ? 

1903 1-20 Apr . ? 

1904 17 May, ? 
6 Sept. 

1906 26-27 Apr. ? 

1907 18-22 May ? 

1911 24 Apr. - 25 0 
5 June 

19x2 22 Dec. - common 
1913 11 Mar. 

1915 3 Apr. 1,000 

1916 9 Feb. common 

1918 8-10 Sept. 1,000 

1923 8-U Apr. common 

29 Apr.- 30 
14 May 

1930 2-18 Aug. ? 

1936 7-8 Mar. ? 

12 Dec. 

1950 23 June 

1951 12 May 

l a t e  June- 
ear ly  July 

1955 1 3  Feb. 

150-200 

a few 

? 

50 

Remarks and References 

Small f locks (Fisher, 1903a: 803). 

3 collected by Bryan (AMNH, BPBM). 

1 specimen collected each date (MCZ). 

7 collected by Schlemmer (MCZ).  

6 collected by Schlemmer (MCZ). 

Along lagoon and beaches ( D i l l  and 
Bryan, 1912: 21). 

Flocks of up t o  a dozen birds (Bailey, 
1956: 94). 

Scattered over island ( ~ u n t e r ,  1915: 
140). 

(Munter, ms.). 

On a l l  pa r t s  of island ( ~ i g g s ,  ms .). 

(Wetmore, ms . ) . 
(Wetmore, ms.). 

(wilder, ms. b).  

Many groups of from 2-3 t o  25-30 
birds found mostly in  grass and along 
shore of lagoon; 2 banded with blue 
cel luloid rings (Trempe, 1936). 

Diurnal census (Brock, 195lb: 18). 

Ca. 100 along the northeast shore 
POFI) . 



Table BTC-3. (continued) 

Population 
Date of Survey Estimate Remarks and References 

1957 25 June- 50 (Woodside, ms.  b ) .  
3 July 

8-12 July 

1958 V May- 
4 June 

? Flocks of up t o  25 birds (~abrecque, 
1957: 18).  

15 Most a t  south end ( ~ a r n e r ,  m s . ) .  

1959 28 Apr. - small (Kramer, ms .  ) . 
1 May numbers 

1961 7-8 Mar. 75-100 (woodsj.de and Kramer, ms . ) . 
4-10 Sept. 400 Count of 140: 132 (94%) on outer 

beaches; 8 (6%) in  the i n t e r io r  
(walker, ms. a ) .  

1962 14-19 June very (Kramer and Beardsley, ms. ). 
common 

1963 11-13 Feb. 20 (POBSP) . 
3-10 Dec. 90 Count of 75: 23 (31%) on outer 

beaches; 52 ( 6 9 )  i n  the in te r ior  
(walker, ms. b )  . 

1964 10-11 Mar. 150-200 Count of 73: 12 (16%) on outer beach; 
61 (84q6) along lagoon (BSFW, WBSP). 

16-20 Sept. 100 Over e n t i r e  island (POBSP) . 
1965 6-11 Mar. 100-200 (POBSP) . 

17-21 July 25 Scattered along beaches (POBSP). 

1966 26-31 Mar. 150 18 on outer beach (BSFW). 

10-16, 60 Count of 51: 18 (35%) on outer beaches 
20-21 June and 33 (65$) i n  the i n t e r io r  (POBSP), 

17-18 Sept. ? 15 seen (BSFW). 

20-23 0ct. 50 Count of 41: 31 (74%) on outer beaches; 
10 (25$) near the lagoon (POBSP). 
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Table BTC-3. (continued) 

Population 
Date of Survey Est imate Remarks and References 

1967 18-19 Mar. 60-120  lock of 48 (BSFW, FOBSP). 

7-12 June 20 (POBSP) . 
5-11 Sept. 100  lock of 43 (POBSP). 

l.3 Dec. 100 (BSFW) . 
1968 17-19 Mar. 100 Count of 4 1  around edges of lagoon 

on t h e  morning of the  18th: 26 along 
north and e a s t  edges, 4 along south- 
western h a l f  of the  west s ide ,  7 
along northwestern s ide ,  4 along south 
end (BSFW, POBSP). 

1969 26-29 Mar. 63 Counted along lagoon shore l ine  (BSFW). 

WANDERDIG TATTLER Heteroscelus incanum 

S t a t u s  

Common migrant; maximum recent  es t imate :  200-500. Probably 
p resen t  i n  a l l  months; most numerous during February, March, August, 
and September. Usually occurs s ing ly  o r  i n  small  f locks ;  most common 
around the  lagoon and on the  rocky beaches; r a r e l y  inland i n  vegetated 
a r e a s .  

Populat ions and Annual Cycle 

A l l  recent  counts and es t imates   a able WT-2) ind ica te  t h a t  t h e  t a t -  
t l e r  ranks behind the  Golden Plover and Ruddy Turnstone i n  numbers a t  
a l i  seasons. Since t a t t l e r s  show l e s s  f lock ing  tendency than the  o ther  
two species  and u t i l i z e  the  rocky shore l ine  t o  a g r e a t e r  ex ten t  than do 
o the r  shorebirds,  counts were probably o f t en  low. The genera l ly  h igher  
counts made recen t ly  a r e  probably the  r e s u l t  of more complete censuses 
r a t h e r  than an increase i n  population. As with o ther  shorebirds,  peak 
populat ions a r e  present  i n  the  spr ing  and f a l l .  

Ecology 

Wandering T a t t l e r s  f requent  the  shores of t h e  lagoon and rocky a reas  
around the  ocean beaches, p a r t i c u l a r l y  those a t  the  southern end of 
the  i s l and .  Unlike plovers  and turns tones ,  t a t t l e r s  seldom occur inland 
on the  more-vegetated por t ions  of the  i s l and  but a r e  usua l ly  q u i t e  common 
along the  shores. On only one of f i v e  counts (October 1966) were they 
found t o  be more common on the  ou te r  beaches than around the  lagoon. 



Wandering T a t t l e r s  occas ional ly  occur i n  turnstone and plover  f locks .  
The POBSP recorded a l a r g e  f l o c k  of 150 on the  rocky southeas t  shore on 
11 August 1965. Pure f locks  o f  a s  many a s  50 t o  75 b i r d s  a r e  occasional ly 
seen (October 1966; March 1968). 

F isher  (1903a: 802) saw them wading in  the  lagoon feeding on f l i e s  and 
poss ib ly  br ine  shrimp. Wetmore (ms.) indica ted  t h a t  they caught f i s h  on 
t h e  r ee f .  

Specimens 

Twenty Wandering T a t t l e r  sk ins  from Laysan a r e  c u r r e n t l y  d i s t r i b u t e d  
i n  museums a s  indica ted  i n  Table WT-1. An a d d i t i o n a l  mounted b i rd  i s  i n  
t h e  Laysan e x h i b i t  a t  SUI. Also preserved i s  a skeleton a t  the  USNM. 

Banding and Movements 

Ten Wandering T a t t l e r s  were banded on Laysan through 1969: 9 by the  
POBSP '(5 i n  September 1964, 1 i n  September 1967, and 3 i n  March 1968); and 
1 by the  BSFW ( ~ e ~ t e m b e r  1964). No i n t e r i s l a n d  movements were recorded. 

Table WT-1. Locations of Wandering T a t t l e r  sk ins  from Laysan. 

Adult Adult 
Museum Males Females Other Tota ls  

AMNH 3 5 0 
BPBM 0 2 0 
SUI 1 0 0 
UMMZ 0 0 5 
USNM (non-POBSP) 3 0 0 

(POBSP) 1 o o 

To ta l s  8 7 5 20 

Table WT-2. Observations of Wandering T a t t l e r s  on Laysan. 

Population 
Date of Survey Estimate Remarks and References 

1828 24 Mar. ? Probably present .  Vague desc r ip t ion  by 
Isenbeck subsequently i d e n t i f i e d  a s  t h i s  
species  by Rothschild (1893-1900: v )  
could apply t o  seve ra l  spec ies .  

1891 16-27 June few (Rothschild, 1893-1900: 15 ) .  

1895 ~ e p t .  ? Specimen which from l a b e l  was probably 
c o l l e c t e d  by Ha l l  (BPBM). 
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Table WT-2. (continued) 

Population 
Date of Survey Estimate Remarks and References 

" ~ e g u l a r  v i s i t o r "  (Schauinsland, 1899: 
101). 

1896 24 June- ? 
24 Sept.  

1902 16-23 May ? Least common of migrants.  Few seen 
each day. 1 i n  breeding plumage co l -  
l e c t e d  18 May   ish her, l903a: 802). 

Usually on the  r e e f s  o r  on l a rge  rocks 
on t h e  beach   ill and Bryan, 1912: 21) a 

1911 24 Apr. - very  
5 June few 

Regularly seen; 7 co l l ec ted  ( ~ a i l e y ,  
1956 : 95 ) . Very common around lagoon and 
on beaches ( W i l l e t t ,  ms.). 

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

1912 22 Dec.- ? 
1913 11 Mar. 

9 Feb. common 

8-10 Sept.  Only 1 observed ( ~ i g g s ,  ms.). 

S ingle  b i r d s  (wetmore, ms  . ) . 8-13 Apr. 

29 Apr . - 
14 May 

Flocks of 10-20 seen; along rocky shore  
and lagoon (Wetmore, ms.). 

(wilder ,  ms. b ) .  a few 
seen 

( ~ o u l t a s ,  m s .  ) . 
(Woodside, m s .  b ) .  

12  Dec. 

25 June - 
3 July 

Very uncommon and wary (Warner, ms,) .  27 May- 
4 June 

7-8 Mar. Most i n  lagoon; few on outer  beaches 
(Woodside and Kramer, ms . ) . 

4-10 Sept.  253 Count. 38 (15$) on outer  beach and 215 
(85%) along lagoon (woodside, ms. c ) .  

1962 14-19 June hundreds Least common of shore b i r d s  ( ~ r a m e r  and 
Beardsley, ms. ), 

A l l  h a b i t a t s  (POBSP). 1963 11-13 Feb. 100 

3-10 Dec. 59 Count. 22 (37%) on ou te r  beach and 37 
(63%) i n  the  i n t e r i o r  (Walker, ms. b ) .  



Table WT-2. (continued) 

Date of Survey Estimate Remarks and References 

1964 10-11 Mar. 125-1550 Count of 120: 40 (33%) on outer  beach 
and 80 (67$) along lagoon. One f l o c k  
of 35 seen (BSFW, POBSP). 

16-20 Sept .  200 West shore of lagoon; 132 counted (WBSP). 

19-20 Sept .  200 (BSFW, FOBSP). 

1965 6-11 Mar. 200-500 Lagoon and rocky beaches (FOBSP). 

17 -21 J u l y  0 None seen (FOBSF). 

5-12 Aug. 350 Flock of 150; lagoon and rocky shores 
(POBSP) . 

10-16, 20 Count of 1 2  s c a t t e r e d  b i rds :  4 (3346) 
20-21 June on o u t e r  beach, 8 (67$) i n  the  i n t e r i o r  

(POBSP) . 
17-18 Sept .  7 (BSFW) . 
20-23 0 c t .  15 0 Count of 147: 91 ( 6 3 )  on o u t e r  beaches, 

56 (35%) along lagoon. Flocks of 50 and 
75. Nearly a l l  b i rds  i n  winter  plumage 
(FOBSP) . 

1967 18-19 Mar. 20 Most near  lagoon (BSEW, POBSP). 

7-12 June 20 Estimate (POBSP) . 
5-11 Sept.  250 Most common along t h e  west shore of 

lagoon; small  numbers i n  rocky a r e a s  of  
southwest shore (FOBSP) . 

1968 17-19 Mar. 200 Count o f  65 around lagoon i n  morning (22 
on h o r t h  and e a s t  shores;  7 on south;  1 2  
on southwest;  24 on northwest) .  Ca. 40- 
5 0  feeding i n  mixed f l o c k  with 
a t  northwest corner  i n  afternoon (BsFW, 
FOBSP) . 

1969 26-29 W r .  135 Seen a long shore l ine  (BSFW) . 
9 Sept .  Some seen feeding  along lagoon shore 

(BSFW) . 



GREATER YELLOWLEGS Totanus melanoleucus 

S t a t u s  

Accidental ;  one record:  October 1966. 

Observations 

POBSP personnel c o l l e c t e d  one of two Greater  Yellowlegs seen feeding 
wi th  a group of Wandering T a t t l e r s  i n  the  lagoon on 21 October 1966. 
The specimen (USNM 496780), a very  f a t  immature female, c o n s t i t u t e s  the  
f i r s t  record from Laysan and t h e  f i r s t  specimen from t h e  Hawaiian a r e a .  

The only o ther  record from the  Northwestern Hawaiian I s l ands  i s  the  
s i g h t i n g  of a s i n g l e  ind iv idua l  on Midway i n  June 1941 (Donaghho, 1953- 
1954: 49) ;  a t  l e a s t  seven s i g h t  records have been repor ted  from the  main 
Hawaiian I s l ands  (Clapp and Woodward, 1968: 18) .  

LESSER YELLOWLEGS Totanus f l a v i p e s  

S t a t u s  

Rare v i s i t o r ;  t h ree  records :  October 1966, September 1967, March 
1968. 

Observations 

On 2 1  October 1966 POBSP personnel  saw a Lesser  Yellowlegs feeding 
with two Greater  Yellowlegs and a number of Wandering T a t t l e r s .  This 
b i r d  was c lose ly  compared wi th  t h e  Greater  Yellowlegs (clapp and Woodward, 
1968: 1 8 ) .  It c a l l e d  s e v e r a l  times, g iv ing  the  d i s t i n c t i v e  d i - s y l l a b i c  
note  of t h i s  species .  

On 5 September 1967 Clapp saw a Lesser  Yellowlegs a t  dusk a s  it 
roosted among Wandering T a t t l e r s  a t  t h e  northwestern corner  of the  lagoon. 
He c o l l e c t e d  two immature females the  fol lowing day. One (USNM 543047) 
was sho t  a s  it stood i n  the  shallow muddy pond north of the  lagoon. The 
o t h e r  (usNM 543048) was sho t  a t  t he  northwestern corner  of the  lagoon. 
Both yellowlegs were roos t ing  alone when co l l ec ted  and both were l e s s  
wary than t h e  o the r  species  of shorebi rds  t h a t  usual ly  f r equen t  the  
i s l and .  USNM 543047 was molt ing l i g h t l y  on the  head and b r e a s t  and had 
moderate f a t  depos i t s  when co l l ec ted .  

The fol lowing spring,  on 18 March 1968, Kr id le r  (pe r s .  c o r r . )  saw 
another  Lesser  Yellowlegs among plovers  and turns tones  on the  west shore 
of t h e  lagoon. 

The only o the r  a t o l l s  i n  the  northwestern chain of i s l a n d s  from which 
t h i s  species  was reported previous ly  a r e  Midway and Kure ( ~ l a p p  and Wood- 

c i t  . Clapp, 1968: 76-77). S igh t  records of Lesser  Yellowlegs ward, 2. -. , 



have been reported f requent ly  from the  main Hawaiians and they a r e  
apparent ly  r egu la r  bu t  uncommon v i s i t o r s  t o  the  Hawaiian area .  

SHARP-TAIUD SANDPIPER E r o l i a  acuminata 

S t a t u s  

Uncommon v i s i t o r ;  t h r e e  records:  1896, October 1966, March 1969. 
Probably more common than the  records ind ica te .  

Observations 

Two specimens were c o l l e c t e d  on Laysan, one by Schauinsland o r  h i s  
correspondents in  1896 ( ~ o t h s c h i l d ,  1893-1900: 307), t he  o the r  by POBSP 
personnel,  21 October 1966 (Clapp and Woodward, 1968: 24).  The FOBSP 
specimen (USNM 496697) i s  an immature male taken from a f l o c k  of sand- 
p i p e r s  a l s o  thought t o  be of t h i s  species  (see  Sandpiper spp. below). 

I n  addi t ion ,  Kr id le r  (pers .  comm.) saw one o r  poss ib ly  two Sharp- 
t a i l e d  Sandpipers feeding along t h e  edge of t h e  lagoon on 27 March 1969. 

PECTORAL SANDPIPER E r o l i a  melanotos 

S t a t u s  - 
Accidental ;  one v a l i d  record:  September 1967. 

Observations 

The only a e f i n i t e  record of t h i s  species  from Laysan i s  two 
specimens co l l ec ted  6 September 1967. Clapp co l l ec ted  an immature male 
(USNM 5430%) a s  i t  roosted on the  sandy margin south of the  nor th  pond; 
Ely c o l l e c t e d  an immature female (uSNM 544003) a t  t he  southwestern end 
o f  the  lagoon. The only o the r  Laysan record i s  a doubtful  s i g h t i n g  i n  
February 1963 (see  Sandpiper asp. below). 

Recent records of t h i s  spec ies  from Midway and Kure A t o l l s  (Clapp 
and Woodward, 1968: 23) suggest  t h a t  t h i s  species  may occur r egu la r ly  
on many of the  low Northwestern Hawaiian I s l ands .  

BnSrn'S SAESDPTWR 

S t a t u s  

A r c i d e n t e l ~  one record: September 1967. 

Observations 

E r o l i a  b a i r d i i  - 

Clapp co l l ec ted  two Ba i rd ' s  Sandpipers 6 September 1967 a s  they  
foraged a t  t he  northwestern corner  of the  lagoon. These b i r d s  usua l ly  



fed a p a r t  from the  f locks  of plovers  and tu rns tones  but  when f lushed 
occas ional ly  flew with f locks  of turns tones .  On seve ra l  occasions they 
fed and flew with a Semipalmated Plover .  Both sandpipers (USNM 543044, 
543045) proved t o  be immature females. Neither  was in  molt and both had 
l i t t l e  f a t .  

The specimens mentioned above and one co l l ec ted  on Oahu c o n s t i t u t e  
t h e  only c e r t a i n  records f o r  t h i s  species  f o r  the  Hawaiian a rea  (Wood- 
ward and Clapp, 1969: 25). 

DUNLIN Ero l i a  a l p i n a  

S t a t u s  

Rare v i s i t o r ;  t h r e e  records:  1896 o r  1897, January 1913, March 1968. 

Observations 

Schauinsland (1899: 101) f i rs t  repor ted  the  Dunlin from Laysan 
( c a l l i n g  it Tringa americana) a s  a "winter gues t . "  It i s  not  known 
whether he o r  h i s  correspondents only saw these  b i rds  or  i f  specimens 
were taken. 

Bailey (1956: 96)  co l l ec ted  (usNM 240987) a female, the  only Dunlin 
he saw on t h e  i s l and ,  on 20 January 1913 along t h e  shore of the  lagoon 
where he found Golden Plovers .  

On 18 March 1968 Clapp saw a Dunlin feeding with turns tones  i n  a small  
pool  near  t h e  southwest corner  of the  lagoon. He co l l ec ted  the  b i rd  t h e  
following day a s  it fed  along the  west shore l ine  of the  lagoon. The 
specimen (USNM 543337) was a very fat .  male i n  heavy body molt. 

Dunlins have been reported from t h r e e  o the r  Northwestern Hawaiian 
I s l ands :  Kure, Midway, and Pea r l  and Hermes Reef (Kenyon and Rice, 
1957: 3; Clapp and Woodwar'd, 1968: 24). They apparently occur t h e r e  
more r egu la r ly  than e a r l y  records ind ica te .  

SANDPIPER Spp. 

Observations 

On seven occasions unident i f ied ,  o r  inadequately i d e n t i f i e d ,  small 
sandpipers were seen on Laysan (Table Ss-1) .  Some of these  records were 
thought t o  be of Pectora l ,  Sharp-tai led,  o r  Least Sandpipers; one (September 
1967) record was probably of a four th  spec ies .  The December 1963 record 
of a "Least Sandpiper" i s  included here because it was not  accompanied 
by e i t h e r  d e t a i l e d  notes o r  a specimen. 



Table Ss-1. Observations of  small  Sandpiper Spp. on Laysan. 

Population 
Date of Survey Estimate Remarks and References 

1961 1-8 Mar. ? "Small sandpiper  type b i r d s  may have 
been seen but  [were] not  i d e n t i f i e d . "  
(Woodside and Kramer, m s .  ) . 

4-10 Sept .  1 Walker's (ms. a )  notes  5 s e p t .  s t a t e  
t h a t  a small  s a n d p i ~ e r - l i k e  b i r d  was 
seen nea r  t h e  small  pond j u s t  i n s i d e  
the  lagoon shore. "It had a dark cap, 
l i g h t  b i l l  wi th  a dark t i p ,  l i g h t  l e g s  
--pale yellow, l i g h t  b e l l y  (white) ,  
about l e a s t  sandpiper s i ze ,  dark brown 
s t r i p e  down back, upper t a i l ,  l i g h t  on 
e i t h e r  s ide . "  

1963 11-l3 Feb. 1 The observer  thought t h a t  the  b i r d  
might have been a Pec to ra l  Sandpiper 
(POBSP) . 

3-10 Dec. 1 On 8 December, Walker 's (ms. b)  notes  
s t a t e  t h a t  "Nixon Wilson saw a l e a s t  
sandpiper  yesterday."  No o the r  d e t a i l s  
a r e  g iven .  

1965 17-21 Ju ly  - Ca. 70  Thought t o  have been Sharp- ta i led  Sand- 
p ipe r s .  The b i r d s  were seen i n  a 
compact f l o c k  along t h e  shore of t h e  
lagoon (POBSP) . 

1966 20-23 Oct. - Ca. 30  Thought t o  have been Sharp- ta i led  Sand- 
p ipe r s  but  observers  disagreed on t h e  
i d e n t i f i c a t i o n .  A Sharp- ta i led  Sand- 
p ipe r  was c o l l e c t e d  (POBSP). 

2 An u n i d e n t i f i e d  "peep" was seen on t h e  
morning of  8 Sept.;  two were seen t h e  
fol lowing day, and one on 10  Sept .  A l l  
were appa ren t ly  of t h e  same spec ies  and 
no more than two ind iv idua l s  were 
probably involved. The b i r d s  were 
brownish above, white  below with a f a i n t  
wing s t r i p e  and wi th  white  showing t o  
e i t h e r  s i d e  of  the  base of the  t a i l .  
They appeared t o  be l e s s  than h a l f  t h e  
s i z e  of  Ruddy Turnstones (POBSP). 



DOWITCHER Sp. Limnodromus sp. 

S t a t u s  - 
Accidental ;  one record:  September 1967. 

Observations 

Kr id le r  (pers .  comm.) observed a dowitcher along t h e  shore l ine  of 
the  lagoon on the  morning of 24 September 1967. The b i r d  was observed 
from wi th in  15 f e e t  f o r  over 15 minutes and when it flushed the  white 
back was c l e a r l y  seen. 

More than 15 s igh t ings  of dowitchers have been recorded from the  
main Hawaiian I s l ands ,  but  only two from the  Northwestern Hawaiian 
I s l a n d s  (Clapp and Woodward, 1968: 20-21). None had been repor ted  pre-  
v ious ly  from Laysan. 

MARBLED GODWIT Limosa fedoa 

S t a t u s  

Accidental ;  one record: October 1966. 

Observations 

Marbled Godwits were f i rs t  recorded on Laysan when POBSP personnel 
observed two feeding i n  t h e  northern h a l f  of the  lagoon on 2 1  October 
1966. One of these,  an immature male wi th  heavy f a t  depos i t s  (USNM 
496790)~ was co l l ec ted  t h e  same day. This specimen i s  no t  only the  
f i rs t  record from Laysan, but  a l s o  the  f i r s t  record f o r  the  e n t i r e  
Hawaiian a rea  (c lapp and Woodward, 1968: 17). 

BAR-TAILED GODWIT Limosa lapponica 

S t a t u s  

Rare v i s i t o r ;  f o u r  records:  November 1896, September 1961r, March 
1965, October 1966. Probably more c o m n  than the  number of records 
suggests .  

Observations 

The preponderance of f a l l  records (Fable BM-1) of Bar-tatled 
Godwits, desp i t e  the g r e a t e r  amount of observation t h e  i n  the  sgr ing ,  
i nd ica te s  t h a t  t h i s  species  v i s i t a  Layron pr imar i ly  i n  t h e  f a l l .  A 
s i m i l a r  preponderance of f a l l  records Prom t h e  Phoenix Irllands ( ~ l a p p  
and Sibley,  1967: 124) suggeats t h ~ t  it i s  primarily a f a l l  migrant 
throughout most of the  c e n t r a l  Pac i f i c .  



Since a l l  recent  specimens of Bar- ta i led  Godwits from t h e  north-  
western Hawaiian chain have been &. 1. bauer i  (clapp and Woodward, 
1968: 17; Fisher ,  1960: 480), it seems l i k e l y  t h a t  those seen on Laysan 
were o f  the  same race.  

Table BTG-1. Observations of Bar- ta i led  Godwits on Laysan. 

Number 
Date Observed Seen Remarks and References 

1964 l 9  Sept.  

1 Male specimen i n  the  Tring Museum 
(Rothschild, 1893-1900: 307). 

1 Male specimen (AMNH 738526) formerly 
i n  the  Bremen Museum. 

? Severa l  specimens ( inc luding the  one 
above) were co l l ec ted  and deposited in  
the  Bremen Museum (Rothschild,  2. m. ); 
t hese  godwits were l i s t e d  a s  a winter  
guest  by Schauinsland (1899: 101). 

1 Seen on the  west shore of the  lagoon 
(FOBSP) . 

1965 6-11 Mar. 2 Seen foraging toge the r  on the  south and 
e a s t  beaches (POBSP). 

1966 21 0c t .  1 Sight  record (POBSP) . 

SANDERLING Crocethia alba 

S t a t u s  

Uncommon migrant; maximum recen t  es t imate :  30 t o  35. Recorded 
from February t o  May, from August t o  October, and during December; most 
numerous during March and September. Occurs s ing ly  o r  i n  small f locks ,  
mainly along the  lagoon edge. 

Populat ions and Annual Cycle 

Sanderl ings have been repor ted  on most recent  v i s i t s  t o  Laysan and 
a r e  apparently more numerous i n  March and September  a able S-1). A few 
b i r d s  probably occur throughout the  win te r  but  apparent ly  t h e r e  i s  no 
summering population. 

Ecology 

Sanderl ings occur most commonly i n  sandy a reas  along the  lagoon. In 
December 1963, however, Walker (ms. b )  found them most abundant on the  
o u t e r  beaches. 



They occur singly or  in  flocks of up t o  e ight  birds, occasionally 
in  flocks of Golden Plovers or Ruddy Turnstones. 

Specimens 

We know of only one specimen from Laysan, a male (USNM 240988) taken 
by Wil le t t  on 29 January 1913. 

Table S-1. Observations of Sanderlings on Laysan. 

Population 
Date of Survey Estimate Remarks and References 

1896 24 June- ? "Winter guest" (Schauinsland, 1899: 101). 
24 Sept. 

1911 24 Apr. - ?  ill and Bryan, 1912). 
5 June 

1912- 22 Dec. ? Several noted 29 and 30 January; 1 col-  
1913 11 Mar. lected from a flock of 5 ( ~ a i l e y ,  1956: 

97). 

1923 8-13 Apr. 12 Maximum of a dozen a t  one time (Wetmore, 
ms.). 

29 Apr . - 2 A few along lagoon (Wetmore, ms. ) .  
14 May 

1951 12 May ? (FOFI) . 
1955 10 Feb. - Presence noted but context of notes 

suggests t ha t  Ruddy Turnstones were 
meant (POFI) . 
(~ramer ,  ms. ) . 

1961 7-8 Mar. 30 (Woodside and Kramer, 1961). 

4-10 Sept. 30 Count; a l l  along lagoon (Walker, ms. a ) .  

1963 11-13 Feb. 6 Along lagoon (BSFW, FOBSP). 

3-10 Dec. 8 Count of 7 on outer beach; 1 along 
lagoon (walker, ms. b ) .  

1964 10-11 Mar. 30-35 Count of 27: 1 (4%) on outer beach, 26 
(96$) along lagoon (BSFW, FOBSP). 

16-20 Sept. 8 With Golden Plovers (BSFW, FOBSP). 



Table S-1. (continued) 

Population 
Date of Survey Estimate Remarks and References 

1965 6-11 Mar. 15.t 15 on 7 March, increased t h e r e a f t e r  
(FQBSP) . 

5-12 Aug. 3 Seen on 9 August; west s i d e  of i s l a n d  
(FQBSP) . 

1966 10-16, 
20-21 June 0 

20-23 Oct. 2 I n  w i n t e r  plumage (POBSP). 

1967 18-19 Mar. 9-12 Around lagoon (BSFW, POBSP). 

7-12 June 0 (FQBSP) . 
5-11 Sept. 5 (FQBSP). 

1968 17-19 Mar. 15 Around lagoon; none seen on beaches 
(BSFW, POBSP) . 

1969 26-29 Mar. 1 Along lagoon (BSFW) . 
PJ3D PHALAROPE Phalaropus f 'u l icar ius  

S t a t u s  

%re  v i s i t o r ;  fou r  records:  1896 o r  1897, January-February 1913, 
February 1963, October 1966. 

Observations 

The Red Phalarope was f i r s t  reported from Laysan by Schauinsland 
(1899: 101) who l i s t e d  the  species  a s  a "winter guest ."  It i s  not  
known whether t h i s  record i s  based on a s i g h t i n g  o r  a specimen. 

Bailey (1956: 97) saw seve ra l  of these  phalaropes along the  shallow 
waters  of t h e  lagoon on 6 January 1913; he saw two on 9 January, and 
s e v e r a l  t h e  next day when a female was co l l ec ted  (USNM 240986). A 
second female was c o l l e c t e d  by W i l l e t t  on 1 3  January (CMNH 188914). 
A l l  were i n  winter  plumage. W i l l e t t  (ms.) s t a t e s  t h a t  these  phalaropes 
were f r equen t ly  noted i n  f locks  of p lovers  and turns tones  u n t i l  t he  
middle of February. 

Recently POBSP personnel  twice saw Red Phalaropes on Laysan i n  the  
c e n t r a l  lagoon; two on 11 February 1963 and one on 22 October 1966. 
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NORTHERN PHALAROPE Lobipes lobatus  

S t a t u s  

Rare v i s i t o r ;  two records:  March 1965, December 1967 

Observations 

Northern Phalaropes were f i r s t  recorded from Laysan when Clapp shot  
a male and a female (USNM 494118, 494119) on 7 March 1965 a s  they fed  
near  l a r g e  f locks  of Golden Plovers, Ruddy Turnstones, and Wandering 
T a t t l e r s  on the  south shore of the  lagoon (Clapp and Woodward, 1968: 251. 
Both were very  f a t  and i n  win te r  plumage. 

On 13 December 1967 Northern Phalaropes were again recorded from 
Laysan when Kr id le r  (BSFW) saw two, both i n  winter  plumage, " in exce l l en t  
l i g h t  f o r  seve ra l  minutes with f i e l d  g la s ses  a t  a d i s t ance  of 20 t o  25 
f e e t . "  

[GLAUCOUS-WINGED GULL 

S t a t u s  

Larus glaucescens]  

Hypothetical;  one unconfirmed record. 

Observations 

A g u l l  co l l ec ted  by one of Schauinsland's correspondents ( i n  1896 
o r  1897) and i n i t i a l l y  i d e n t i f i e d  a s  a Glaucous Gul l  (= hyperboreus) 
by Schauinsland (1899: 101) was r e i d e n t i f i e d  a s  probably a young female 
glaucescens by Rothschild (1893-1900: 307). 

Three a d d i t i o n a l  s i g h t  records a r e  a t t r i b u t e d  t o  t h i s  species  o r  t o  
Herring o r  Glaucous G u l l s .  

On 6 December 1963, Kramer (ms.) saw a g u l l ,  almost a s  l a r g e  a s  an 
a l b a t r o s s ,  t h a t  was "gray a l l  over with black and white  f lecks ."  It was 
feeding i n  flooded Cyperus mats near  the  south end of the  lagoon. He 
found the  same g u l l  feeding along the  lagoon shore the  following day 
and recorded it a s  e i t h e r  a Glaucous-winged o r  a Herring G u l l .  

A second gu l l ,  t e n t a t i v e l y  i d e n t i f i e d  a s  an immature Glaucous-winged 
Gul l  by POBSP personnel,  was seen of f  the  west beach on 6 March 1965. It 
was f i r s t  seen when it a l i g h t e d  on the  water near  a group of Black-footed 
Albat rosses  t h a t  had gathered t o  feed on garbage thrown over the  s t e r n  of 
the  support vesse l .  It flew away before any at tempt t o  c o l l e c t  it could 
be made and was no t  seen on Laysan during the  subaequent survey of the  
i s l and .  

Two other  g u l l s ,  bel ieved t o  be a d u l t  Glaucous (e hyperboreus) 
o r  Glaucous-winged Gulls,  were seen near  t h e  south p o i n t  of the  i s l and  



on 10 March 1965 but  were so wary t h a t  they could not be approached 
c l o s e l y  enough e i t h e r  f o r  accura te  i d e n t i f i c a t i o n  o r  f o r  c o l l e c t i o n .  

Since we have not seen Schauinsland's  specimen and s ince  a l l  s i g h t  
records  a r e  inadequate f o r  c e r t a i n  i d e n t i f i c a t i o n ,  we p r e f e r  t o  regard 
t h e  occurrence of Glaucous-winged Gulls on Laysan a s  hypothet ica l .  

GLAUCOUS GULL Larus hyperboreus 

S t a t u s  

Accidental ;  one record: January 1906. 

Observations 

Bailey (1956: 98) repor ted  t h a t  a  specimen (BPBM 4546) co l l ec ted  by 
Bompke on 29 January 1906 was in  the  Bernice P. Bishop Museum, Honolulu. 
Bailey thought the  specimen might prove t o  belong t o  the  race  - L. - h. 
burrovianus. ( see  a l s o  Glaucous-winged Gull  above.) 

HERRING GULL Larus argenta tus  

S t a t u s  

Rare v i s i t o r ;  t h r e e  records:  A p r i l  1906, January 1913, February 1963. 

Observations 

Bailey (1956: 97) reported two specimens of Herring Gulls  taken on 
Laysan p r i o r  t o  POBSP inves t iga t ions .  A female, co l l ec ted  by Bompke on 
20 A p r i l  1906 and deposi ted in  the  Bishop Museum (BPBM 4539), was sub- 
sequently i d e n t i f i e d  a s  = argenta tus  smithsonianus. Bailey remarked, 
however, t h a t  E.H. Bryan, Jr. had informed him t h a t  t h i s  b i r d  might prove 
t o  be &. 5. upon f u r t h e r  c r i t i c a l  comparison. 

The second specimen (USNM 240940), an immature female, was co l l ec ted  
along the  shore of the  lagoon by Bailey on 25 January 1913. It w a s . l a t e r  
i d e n t i f i e d  by D r .  Herbert Friedmann a s  L. a. m. - - 

The t h i r d  specimen (USNM 493352) was co l l ec ted  on 1 2  February 1963 
by POBSP personnel (Clapp and Woodward, 1968: 26). This b i rd ,  a  female 
i n  f i r s t  n u p t i a l  plumage, was subsequently i d e n t i f i e d  a s  Lo a. vegae by 
Mrs. Roxie C.  Laybourne and D r .  Les t e r  L. Short,  Jr. of t h e  Bureau of 
Spor t  F i she r i e s  and Wild l i fe .  

BONAPARTE ' S GULL 

S t a t u s  

Larus phi ladelphia  

Accidental ;  one record: December 1912. 



Observations 

Bailey (1.956: 98) co l l ec ted  an immature female (USNM 240984) on 
27 December 1912 a s  it hovered low over the  water  along the  shore of 
the  lagoon. 

This i s  t he  only confirmed occurrence of Bonaparte 's Gull  i n  the  
Northwestern Hawaiian Is lands .  A s i n g l e  ind iv idua l  was recorded (with- 
out  comment'j from Sand Is land,  Midway A t o l l ,  29 January 1963 by POBSP 
personnel ( s i b l e y  and McFarlane, 1968: 318). 

BLACK-LEGGEC KITTIWAKE Rissa t r i d a c t y l u s  

S t a t u s  

Accidental ;  one record:  win te r  1906. 

Observations 

Bryan and Greenway (1944: 118) repor ted  t h i s  species  from Laysan 
on the  b a s i s  of fragments i n  the  Bishop Museum. Wetmore, i n  h i s  f i e l d  
notes of 1923, s t a t e d  t h a t  the  remains (BPBM 4537), cons i s t ing  of wings, 
f e e t ,  t a r s i ,  and b i l l ,  had been found on the  beach by Bompke during 
the  win te r  of 1906. He a l s o  noted t h a t  the  wings were in  p a r t i a l  molt. 

SOOTY TERN 

S t a t u s  

Sterna fusca ta  

Abundant breeder;  maximum recent  es t imate :  2,000,000. Usually 
present  from mid-February through mid-October. Absent except f o r  occa- 
s i o n a l  wandering b i r d s  during remainder of year .  Most nes t ing  i s  from 
e a r l y  A p r i l  t o  e a r l y  September. Nests i n  shallow scrapes in  the  s o i l  
over most of the  i s land,  excl.usive of t h e  beaches and lagoon shore, bu t  
c h i e f l y  i n  t h e  Eragros t i s  a s soc ia t ion  o f  t h e  i s l and  i n t e r i o r .  

Populations 

The Sooty Tern i s  p resen t ly  the  most abundant b i rd  nes t ing  on Laysan. 
Peak populat ions occur i n  summer but  a r e  d i f f i c u l t  t o  est imate because of 
the  immense numbers and the  l a r g e  a r e a  covered. Most, i f  not  a l l ,  e s t i -  
mates  able ST-3) a r e  conservat ive.  Recent es t imates  a r e  gene ra l ly  
higher  than f i g u r e s  given e a r l i e r  i n  t h e  century f o r  probably two reasons-- 
(1 )  these  e a r l i e r  v i s i t s  were usual ly  made e a r l y  i n  the  season before 
populat ion maximums had been reached; (2)  r ecen t  est imates usual ly  i n -  
clude b i r d s  using the  i s l and  but  which may he absent  a t  t he  a c t u a l  time 
of the  count (e.g., absent  mates of incubat ing  b i r d s ) .  

Schauinsland's and D i l l  and Bryan's es t imates  f o r  1896 and 1911 
ind ica te  huge populations, probably not g r e a t l y  d i f f e r e n t  from presen t  



numbers. The l a t t e r  est imated 333,900 b i rds ,  with the  colony s t i l l  
increas ing  i n  s i z e .  F i s h e r ' s  desc r ip t ion  of the  a rea  covered by t h e  
breeding colony i n  1902, which i s  s i m i l a r  t o  t h a t  used today, implies  
a population of a t  l e a s t  s eve ra l  hundred thousand b i rds .  

Est imates by W i l l e t t  and Bailey f o r  1913, Munter f o r  1915, and 
Wetmore f o r  1923 were too  e a r l y  i n  t he  breeding season t o  be d i r e c t l y  
comparable with e i t h e r  the  e a r l i e r  o r  the  more recent  f igu res .  Diggs, 
who made t h e  September 1918 es t imate  which seems very  l a r g e  'for t h a t  
time of year ,  was not  a b i o l o g i s t  and h i s  es t imate  i s  probably l i t t l e  
more than a guess. Therefore, it i s  not  poss ib le  t o  determine accura te ly  
t h e  e f f e c t s  on t h i s  species  caused by denudation of the  i s l and  by r a b b i t s  
o r  by the  depredat ions of the  f e a t h e r  poachers who took very l a r g e  numbers 
of Sooty Terns. 

Annual Cycle 

The t iming of t h e  Sooty Tern breeding cycle  on Laysan m y  vary more 
than a month from yea r  t o  year .  A new breeding cycle begins with the  
appearance of a swirl, o r  swirls, of b i r d s  of fshore  a t  n ight .  Later  
these  s w i r l s  move over the  i s l and  a t  n igh t  bu t  remain offshore during 
the  day. As t h e  s w i r l s  grow l a r g e r ,  b i r d s  begin landing on the  i s l and  
a t  n ight  and s t a y  over and around the  i s l a n d  longer during the  day. A t  
about t h i s  time a few b i rds  lay,  but  usua l ly  abandon t h e i r  eggs during 
the  day when t h e  f l o c k  moves o f f .  Not u n t i l  l a r g e  numbers l a y  do the  
b i r d s  remain on t h e i r  eggs. The f i r s t  groups t o  l a y  and incubate form 
loose nuc le i  around and among which l a t e r  a r r i v a l s  expand the  colony. 
Members of sub-groups wi th in  the  populat ion usua l ly  l a y  in  c lose  syn- 
chrony, but  the  sub-groups found on d i f f e r e n t  p a r t s  of the  i s l and  may 
vary  by s e v e r a l  weeks i n  t h e i r  s tage  of breeding. These sub-groups a r e  
not  c l e a r l y  defined but  form a near ly  continuous colony, both i n  space 
and time. 

On Laysan t h e  f i rst  b i r d s  probably r e t u r n  t o  the  v i c i n i t y  of t h e  
i s l and  i n  January (one observat ion in  1913), o r  poss ib ly  even i n  December 
(1963), and begin bui ld ing  up s u b s t a n t i a l  numbers by the  end of February. 
Some b i r d s  were s e t t l i n g  on the  ground i n  February 1963. A l l  March ob- 
se rve r s  found b i r d s  swir l ing  over the  i s land,  and most of them repor ted  
a t  l e a s t  a few b i rds  on the  ground. 

The e a r l i e s t  known egg l ay ing  occurred i n  1959, when Kramer (ms.) 
found small  chicks 28 A p r i l  t o  1 May. The eggs from which these chicks 
hatched must have been l a i d  during the  l a s t  days of March o r  the  f i r s t  
week of Apr i l .  Munter's (1915) observat ions ind ica te  egg laying  by a t  
l e a s t  t he  f i r s t  week of Apr i l .  Eggs may be l a i d  a s  l a t e  a s  l a t e  June 
(1964, 1967) o r  even mid-July (1965), b u t  i n  most years  the  peak period 
of egg l ay ing  f a l l s  between mid- o r  l a t e  May and mid-June. 

Hatching begins a s  e a r l y  a s  l a t e  A p r i l  (1959) and continues t o  a t  
l e a s t  mid-August (1965) with the  peak per iod  usual ly  from mid- o r  l a t e  
June t o  e a r l y  Ju ly .  Young nay begin t o  f l y  by l a t e  June (1959) o r  more 
o f t en  Ju ly ,  and most of them have fledged by the  end of August o r  the  



f i r s t  week of September. The l a s t  chicks probably f ledge  i n  l a t e  
September o r  October when nearl-y a11 the  a d u l t s  and young have l e f t  
the  i s land,  leaving behind a few cr ippled  and emaciated chicks which 
probably d i e  wi th in  a  few weeks. 

No November observat ions a r e  a v a i l a b l e  but  Sooty Terns were reported 
on two of th ree  December v i s i t s .  Between 3 and 10  December 1963 they 
were common a t  night ,  poss ib ly  ind ica t ing  the  beginning of the  pre-breeding 
s w i r l s .  A s i n g l e  a d u l t  seen in  December 1967 was probably a  t r a v e l i n g  o r  
feeding b i r d  t h a t  was a t t r a c t e d  t o  the i s l and  b r i e f l y  a s  it passed through 
t h e  a r e a .  

Breeding: Sooty Terns nes t  over near ly  the  e n t i r e  sur face  of the  
i s l a n d  except the  open sand beaches, t he  open lagoon shore, and dense 
shrubby vegeta t ion .  F i she r  (1903a: 779) described "a g r e a t  colony which 
extends along the  upper h a l f  of the  i n t e r i o r  s lope completely around the  
i s l and ,  with only a  few in te r rup t ions ,  and a r e  thus  found almost e n t i r e l y  
among the  bushy g rass ;  on the  west s ide  the  community extends near ly  t o  
the  low b lu f f  overlooking the  sea." 

I n  1923 Idetmore mentioned colonies  " in  the  Sesuvium" and " a t  the  
tobacco pa tch ."  These b i r d s  probably were a t t r a c t e d  t o  any vegetat ion 
a v a i l a b l e  a t  t h i s  time when most of the  i s l and  was barren sand; 

The nes t ing  a rea  used in  recent  years  resembled t h a t  described by 
Fisher .  In June 1966 nes t ing  occurred continuously around the  i s l and  
except f o r  a  small  gap between t h e  north end of the  lagoon and the  broad 
nor th  beach. On the  west and south s ides  nearly a l l  b i r d s  were i n  t he  
E r a g r o s t i s  associa t ion ,  while  some of those on the  e a s t  s i d e  were i n  
Ipomoea cover, and a few were found under Pluchea. Heaviest concentra- 
t i o n s  of b i r d s  occurred on the  northwest, nor theas t ,  and southwest corners  
of t h e  i s land,  and a huge swirl of b i rds  not y e t  nes t ing  was present  over 
the  southeast  corner when the  pa r ty  l e f t  t he  i s land on 21 June.  

Eggs a r e  simply deposi ted on the  sand, usual ly  near o r  under a  g ras s  
clump o r  o the r  p ro tec t ive  vegeta t ion .  

Non-breeding: Birds not  occupied with eggs o r  chicks a r e  usual ly  
found with the breeders .  Late i n  t he  nes t ing  cycle l a r g e  numbers of 
these  unemployed b i rds  come t o  the  i s l and  i n  company of those re turn ing  
t o  feed  the  remaining chicks.  

Birds without eggs roosted on open sand on the  e a s t  s i d e  of the  
i s l a n d  i n  June 1966 and September 1967 ( f locks  of 500+), but  they were 
never more than seve ra l  yards from nes t ing  b i rds .  

Specimens 

Ninety Sooty Tern sk ins  from Laysan a r e  c u r r e n t l y  d i s t r i b u t e d  i n  
v a r i ~ u s  museums a s  indica ted  i n  Table ST-1. Seventeen a d d i t i o n a l  mounted 



specimens a r e  d i s t r i b u t e d  a s  fol lows:  BPBM ( 1  male); DMNI-I ( 2  in  Bahamas 
e x h i b i t ) ;  SUI (14 in  Laysan e x h i b i t ) .  Also preserved a r e  a t  l e a s t  2 
ske le tons  (usNM); 1 a lcoho l i c  (BPBM); and 72 eggs (BPBM, 37; USNM, 35) .  

Banding and Movements 

The POBSP banded U0,425 Sooty Terns on Laysan (Table ST-2). Forty- 
e i g h t  b i r d s  banded on Laysan were recovered elsewhere a s  follows: 
Johnston Ato l l ,  12; French Fr iga te  Shoals, 4 ;  Lis ianski ,  20; Midway, 1; 
Kure, 4; Japan, 1; Phi l ippines ,  1; Marshal I s lands ,  1; Phoenix Is lands ,  1; 
Line Is lands ,  1; Ata.fu, 1; a t  sea i n  Western Paci f ic ,  1 (Appendix Table 
4-8a). Forty b i rds  banded elsewhere were recaptured on Laysan a s  follows: 
Johnston Ato l l ,  23; French F r i g a t e  Shoals, 3;  Lis ianski ,  10; Midway, 2; 
Kure, 2 (Appendix Table 4-8b). The high number of recaptures  involving 
Johnston A t o l l  i s  undoubtedly because most of them were color-marked 
indiv iduals .  

Table ST-1. Locations of Sooty Tern sk ins  from Laysan. 

Adult Adult 
Museum Males Females Other Totals  

AMNH 5 5 7 17 
BPBM 1 1 3 5 
CMNH 1 1 0 2 
DMNH 4 4 2 10 
MCZ 2 2 0 4 
SUI 2 11 0 13 
w 1 2 0 3 
USNM (non-POBSP) 17 13 2 3 2 

(POBSP) 3 1 0 4 

Tota ls  36 40 14 90 

Table ST-2. Sooty Terns banded on Laysan by the  POBSP. 

Period of Survey Adults Young To ta l s  

1964 Sept .  900 1,000 1,900 
1965 ~ u l y  9,186 2,814 12,000 

Aug . 30,900 9,100 40,000 
1966 June 69,900 o 69,900 
1967 June 5,000 0 5,000 

Sept .  1,425 200 1,625 

Tota ls  117,311 13,114 UO,425 



Table ST-3. Observations of Sooty Terns on Laysan. 

Date of Survey 

1890 16 J U ~ Y  

1891 16-27 June 

1896 24 June- 
24 Sept. 

1902 16-23 May 

22 May 

1903 Apr. 

1907 16 May 

1911 24 ~ p r .  - 
5 June 

1912 22 Dec.- 
1913 11 Mar. 

1918 8-10 Sept. 

1923 8-13 Apr. 

Population 
Estimate Breeding Status,  Remarks, References 

Dense popu1at;ion with eggs and small 
chicks ( ~ ~ o n s ,  1890: 90-91). 

Nesting ( ~ o t h s c h i l d ,  1893-1900: 40). 
Eggs present (Munro, 1930: 687). 

4 adul ts  collected by Hall (AMNH, BEAM). 

"On the verge of selecting t h e i r  nesting 
places [24 ~ u n e ] "  (Schauinsland, 1899: 
48). 

Evidently very abundant; fresh eggs 
(Fisher, l903a: 780). 

5 f resh eggs collected (usNM). 

1 specimen and 36 eggs collected by 
Bryan (BPBM) . 
4 collected by Schlemmer (McZ).  

Laying dates not given, but up t o  7 
t o  9 eggs per square yard present by 
4 June; on 23 April  2 colonies of m. 
500 each; thousands appeared E. 6 May 
and increased daily;  f i n a l  estimate 
made from area x density measurements 
4 June ( D i l l  and Bryan, 1912: 13). 

Several seen f i r s t  on 7 January; a r -  
r iving i n  great  numbers by 28 February; 
no colonies established by 11 March 
( ~ a i l e ~ ,  1956 : 102). 

Beginning t o  lay in east-central  portion 
of the island (Munter, 1915: l39).  

Nesting; most common species ( ~ i g g s ,  ms. ) . 
Large flock c i rc l ing  east  of lagoon 
(Wetmore, m s  . ) . 
Laying begun; perhaps 20 eggs l a id  by 
t h i s  date (Dickey, ms. ). 



Table ST-3. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1923 28 Apr. ? Terns f looded out  of colony ( ~ i c k e y ,  
ms.). 

29 Apr.- 12,000 Egg-laying and f r e s h  eggs (Wetmore, 
14 May ms.). 

4-8 May ? 30 f r e s h  eggs co l l ec ted  (USNM). 

1930 2-18 Aug. most abundant Young about 3/4 grown (wilder ,  ms.). 
spec ies  

1936 7-8 Mar. ? Evidently no nes t s  found (Trempe, ms.). 

1950 23 June abundant Eggs and young (POFI). 

1951 1 2  May ? ~ g g s  (POFI). 

l a t e  June- 115,800 Based on count of b i rds  present  on 
e a r l y  J u l y  i s l and  (Brock, 1951b: 18 ) .  

1955 10 Feb. 2 (POFI). 

1951 25 June- 400,000 (woodside, m s .  b ) .  
3 Ju ly  

8-12 J u l y  ? Heavy concent ra t ions ;  hatching eggs 
and some o l d e r  young (Labrecque, 1957: 
1 7 ) .  

1958 27 May- ? Thousands of eggs; those near the  center  
4 June of the  colony about 1 week incubated, 

those near  the  periphery f r e sh ;  more 
being l a i d  ( ~ a r n e r ,  ms.). 

1959 28 Apr. - ? Egg l ay ing  t o  small  downy young; most 
1 May with eggs ( ~ r a m e r ,  ms.). 

1961 7-8 Mar. ? Not nes t ing ;  "very numerous" in  a i r ,  a 
few on t h e  ground (Woodside and Kramer, 
ms.). 

4-10 Sept.  ? Most colonies  with f l y i n g  i m a t u r e s ;  no 
eggs o r  small  young observed; g r e a t  in-  
c rease  i n  numbers a t  n ight  (Woodside, 
ms. c ) .  
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Table ST-3. (continued) 

Population 
Date of Survey Est imate 

1962 14-19 June abundant 

1963 11-13 Feb. 1,000 

3 -10 Dee. ? 

1964 10-11 Mar. 300,000- 
600,000 

1965 6-11 Mar. 7,000- 
12,000 

17-21 J u l y  450,000 

5-12 Aug. 1,000,000 

1966 26-31 Mar. 250,000 

10-16, 2,000,000 
20-21 June 

Breeding S t a t u s ,  Remarks, References 

Some colonies  almost e n t i r e l y  on eggs; 
o thers  almost e n t i r e l y  with downy young; 
o the r s  not  nes t ing  ( ~ r a m e r  and Beardsley, 
ms.). 

Not nes t ing ;  mostly overhead; some b i rds  
s e t t l i n g  (BSFW, POBSP). 

Not nes t ing;  common i n  a i r  a t  night ,  bu t  
none seen on ground; none seen during 
the  day (Walker, ms. b ) .  

Pre-breeding; 3,000 t o  4,000 on the  
ground by day (BSFW, POBSP). 

Ca. 25,000 f l y i n g  immatures; a small  - 
number of s t i l l  unfledged young (BSFW, 
POESY) . 
2 sepa ra t e  breeding colonies  forming; 
l a r g e s t  (5,000-10,000) on ground f o r  
s h o r t  per iods  during day; smal le r  group 
of a few thousand c i r c l i n g  and spending 
l i t t l e  time on ground (POBSP) . 
Ca. 50,000 young; s t age  of sub-colonies - 
v a r i e d  from heavi ly  incubated eggs t o  a 
few f u l l y  fea thered  chicks,  none of  which 
could f l y ;  many a r e a s  had no eggs o r  
chicks (POBSP) . 
Also 200,000 young from downy t o  f l y i n g  
immatures. Ca. 200 heav i ly  incubated 
eggs near  n o z h  end of lagoon; many 
areas  with a d u l t s  only;  r e s t l e s s  m i l -  
l i n g  behavior a t  dusk (POBSP). 

Mostly over the  i s l and ;  s eve ra l  hundred 
on ground a t  n igh t ;  no eggs or  young 
(BSFW) . 
Also 500,000 n e s t s  with eggs; s t ages  of 
cycle  ranged from b i rds  j u s t  s e t t l i n g  on 
the  ground t o  s l i g h t l y  incubated eggs 
(POBSP) . 



Table ST-3. (continued) 

Population 
Date of Survey Est imate Breeding S ta tus ,  Remarks, References 

1966 17-18 Sept .  20,000- Pr imar i ly  present  a t  dusk; some emaci- 
30,000 a t ed  (apparent ly  dese r t ed )  almost f u l l -  

grown chicks and s e v e r a l  hundred dead 
chicks (BSFW) . 

20-23 Oct. 100 Few c r ipp led  i m a t u r e s  and a few o the r s  
f l y i n g  w i t h  a d u l t s  (POBSP). 

1967 18-19 Mar. 4,000 Small s w l r l s ;  2. 200 on t h e  ground a t  
n ight  (BSFW, FOBSP). 

'7-12 June 1,543,000 A l l  s t ages  from b i r d s  s e t t l i n g  only a t  
n ight  t o  newly hatched young; est imated 
257,000 eggs, thought t o  be about 1/4 of 
t o t a l  t o  be l a i d  (POBSP). 

5-11 Sept.  60,000 Severa l  thousand young from 3/11 grown 
t o  f u l l y  f ledged;  most b i r d s  ev ident ly  
post-breeding (POBSP) . 

13 Dec. 1 1 a d u l t  heard f l y i n g  overhead (BsFW). 

1968 17-19 Mar. 7,500 Not more than s e v e r a l  hundred present  i n  
mornings; s e v e r a l  thousands swi r l ing  over 
i s l and  i n  l a t e  a f te rnoon and n ight ;  one 
f lock  of ca.  200 on ground a t  n ight  (BSFW, - 
POBSP) . 

1969 26-29 Mar. 50,000 Birds  swi r l ing ;  no s igns  of nes t ing  (BSFW). 

9 Sept .  thousands Only a d u l t s  seen; ev iden t ly  pos t -nes t ing  
(BSFW) . 

GRAY -BACKED TERN Sterna  luna ta  -- 
S t a t u s  

Common breeder; maximum recen t  e s t ima te :  [40,000]. Present  from 
l a t e  December o r  e a r l y  January through mid-September; absent  remainder 
of year .  Mogt nes t ing  i s  from March through e a r l y  August. Nests on 
ground i n  semi-open a r e a s  near  t h e  ou te r  beaches and near  t h e  c e n t r a l  
lagoon. 

Populat ions 

No population es t imates  were made u n t i l  1911, when D i l l  and Bryan 
es t imated  50,000 b i r d s  from 24 A p r i l  t o  about  5 June l g l l   a able GBT-2). 



On 3 A p r i l  1915, Munter estimated 5,000, and Wetmore found only about 
1,000 between 29 A p r i l  and 14 May 1923. These f i g u r e s  ind ica te  t h a t  t h e  
number of breeding b i r d s  decl ined from l g l l  t o  1923. I n  1923 Wetmore 
noted heavy egg predat ion by Br i s t l e - th ighed  Curlews and Ruddy Turnstones, 
perhaps a s  a r e s u l t  of almost complete des t ruc t ion  of nes t ing  cover by 
r a b b i t s .  

No f u r t h e r  numerical es t imates  were made u n t i l  a f t e r  the  mid-1950's. 
The maximum f igure  of 40,000 given by FOBSP i n  June 1967 ( i f  not ex- 
cess ive )  approximates the  50,000 es t imate  of l g l l  and suggests  a populat ion 
recovery from the  low po in t  reached when t h e  i s l and  was nea r ly  devoid of 
vegeta t ion .  

Annual Cycle 

Birds a r r i v e  in  l a t e  December o r  January with numbers increas ing  t o  
t h e i r  maximum about Apr i l .  

Egg laying  may begin by l a t e  February ( 1 9 U )  o r  e a r l y  March (1961, 
1965) o r  may not begin u n t i l  a f t e r  mid-March (1964). The peak laying  
usua l ly  occurs from mid- through l a t e  A p r i l .  Laying may continue through 
e a r l y  June (1958, 1967), but  b i rds  lay ing  t h i s  l a t e  have probably l o s t  
eggs e a r l i e r  i n  t he  season. Wetmore found f r e sh  eggs i n  mid-April, but 
by mid-May most of these  had been destroyed by curlew and turns tone  preda- 
t i o n  o r  by f looding,  and some b i r d s  were re-nest ing.  Hatching may begin 
a s  e a r l y  a s  the  l a s t  week of March and may continue through e a r l y  July.  
Most young, however, probably hatch i n  mid- t o  l a t e  May. Fledging begins 
a s  e a r l y  a s  l a t e  May but most young f ledge  in  J u l y  o r  e a r l y  August. Num- 
bers  decrease with the  f ledging of young and by e a r l y  September the  popu- 
l a t i o n  i s  reduced t o  a few immatures, a d u l t s ,  and weak non-fledged young 
t h a t  probably have been abandoned. 

No b i r d s  were found during the  s i n g l e  October v i s i t  (1966), and no 
v i s i t s  were made i n  November. It i s  un l ike ly  t h a t  more than a few 
wandering b i r d s  v i s i t  the  i s l and  from l a t e  September un t i l  t he  beginning 
of the  next cycle.  

Ecology 

Breeding: I n  mid-May 1902, F i she r  (1903a: 780) found Gray-hacked 
Terns i n  two in te r rup ted  bands around t h e  i s l and .  Most were s c a t t e r e d  
i n  a narrow s t r i p  c lose  t o  the  beach on the  seaward slope, e n t i r e l y  out- 
s i d e  t h e  Sooty Tern colony. A second s e t  of separated, smaller  co lonies  
ringed the  lagoon, in s ide  the  Sooty colony. D i l l  and Bryan (1912: 15)  
found these  t e r n s  on the  rocks a t  t h e  south end of the  i s l and  and i n  
small  rooker ies  on the  e a s t  s ide  i n  1911. I n  1913, the  b i r d s  nested on 
open sand a t  t he  south end of t h e  i s l a n d  and apparently l o s t  many eggs 
t o  the  sur f  (Bailey, 1956: 98-100). Wetmore (ms.) described nes t ing  i n  
broken and eroded c o r a l  and sandy a reas  on and above the  beaches on the  
northwest shore, and on the  c r e s t  of the  h ighes t  po in t  a t  t he  south end 
of the  i s l and .  Many b i rds  l a i d  too  f a r  ou t  on the  beach and t h e i r  eggs 
were destroyed by s u r f .  



The colonies  observed during POBSP v i s i t s  i n  June 1966 and 196'7 were 
d i s t r i b u t e d  i n  a p a t t e r n  s i m i l a r  t o  t h a t  found by F i she r  i n  1902. Birds 
were s c a t t e r e d  over most of t h e  i s l a n d  wherever Ipomoea was present ,  e s -  
p e c i a l l y  along the  c e n t r a l  lagoon and along t h e  ocean beach. Considerable 
numbers nested a l s o  among the  g a e v o l a  on t h e  beach c r e s t ,  e s p e c i a l l y  
a long the  southern ha l f  of t h e  west shore. Gray-backed Tern colonies  
were more open and l e s s  crowded than  Sooty Tern colonies ,  and t h e  b i r d s  
seemed t o  p r e f e r  a vegetated edge bordering open a r e a s .  Eggs were l a i d  
on open sand, i n  t h e  l e e  of c o r a l  rocks and d r i f t ,  on exposed rocks, and 
sometimes under bushes. 

Non-breeding: Pre-nest ing b i r d s  observed i n  mid-February 1963 a r -  
r ived  a f t e r  dark and mil led about over  t h e  i s l and .  Small groups r e s t e d  
b r i e f l y  on open sand beaches, but  they f lushed  r e a d i l y  if approached. 

Throughout t h e  breeding season, roos t ing  f locks ,  probably of  non- 
nes t e r s ,  form a t  n igh t  i n  open areas ,  p a r t i c u l a r l y  on the beaches a t  t h e  
o u t e r  edges of t h e  Scaevola. From J u l y  t o  September most of these  b i r d s  
a r e  immatures. 

Specimens 

One-hundred and t en  Gray-backed Tern sk ins  from Laysan a r e  c u r r e n t l y  
d i s t r i b u t e d  i n  museums a s  indica ted  i n  Table GBT-1. An a d d i t i o n a l  11 
mounted specimens a r e  i n  the Laysan e x h i b i t  a t  SUI. Also preserved a r e  
a t  l e a s t  3 ske le tons  (BPBM, 1; USNM, 2 ) ;  and 24 eggs (BPBM, 11; USNM, 1 3 ) .  

Banding and Movements 

The POBSP banded 45 a d u l t  Gray-backed Terns i n  February 1963. No 
i n t e r i s l a n d  movements were recorded. 

Table GBT-1. Locations of Gray-backed Tern sk ins  from Laysan. 

Adult Adult 
Museum Males Females Other To ta l s  

AMNH 7 
BPBM 3 
CMNH 1 
DMNH 5 
MCZ 3 
SUI 3 
UMMZ 3 
USNM (non-POBSP) 22 
Other* 1 

Tota l s  48 36 26 110 



Table GBT-2. Observations of Gray-backed Terns on Laysan. 

Date of Survey 

1828 24 Mar. 

1891 16-27 June 

1896 24 June- 
24 sept. 

1902 16-23 May 

1903 20-30 Apr. 

1905 spring 

1907 16-18 May 

lgll 24 Apr. - 
5 June 

1912 22 Dec. - 
1913 11 Mar. 

1916 9 Feb. 

1923 8-U Apr. 

13 Apr. 

29 Apr.- 
14 May 

Population 
Estimate Breeding Status, Remarks, References 

? Possibly recorded by Isenbeck (see 
Rothschild, 1893: v). 

great On eggs (~othschild, 1893-1900: 38). 
numbers 

? Nesting (Schauinsland, 1899: 101). 

? Heavily incubated and hatching eggs 
 ishe her, 1903a: 780-781); 3 eggs of 
advanced incubation collected (usNM). 

? At least 6 specimens and 10 eggs col- 
lected by Bryan (AMNH, BPBM). 

? 6 collected by Schlernmer (MCZ). 

? 5 collected by Schlemmer (MCZ). 

50,000 Fresh eggs and young in all stages of 
development  i ill and Bryan, 1912: 15). 

? Many present on 22 December; numbers 
increasing by 24 January. Several 
thousand present by 24 February when 
first egg was found; no young by 11 
March (Bailey, 1956: 98-100; Willett, 
ms.). 

5,000 Only eggs, no young (Munter, 1915: 
U9). 

a few (Munter, ms.). 

common (Wetmore, ms. ) . 
common 10 freshly incubated eggs collected 

(uSNM). Ca. 50 nesting at south end 
of islandT~ickey, ms. ). 

1,000 Fresh to slightly incubated eggs 
(wetmore, ms. ) . 



Table GBT-2. (continued) 

Population 
Date of Survey Estimate Breeding Status,  Remarks, References 

1950 23 June common ~ g g s  (POFI). 

1951 12 May 7 ~ g g s  (POFI). 

1957 25 June- 4,000 Adults (woodside, ms. b) .  
3 July 

8-12 Ju ly  7 (Labrecque, 1957: 18). 

1958 ri May- large 
4 June numbers Arriving; beginning t o  l ay  on 1 June 

( ~ a r n e r ,  ms. ). 

1961 7-8 Mar. 7 Sparse colonies; beginning t o  lay 
(woods ide and Kramer, ms . ) . 

4-10 Sept. very few Mostly immatures (Woodside, ms. c)  . 
1963 11-13 Feb. 200 Pre-breeding (POBSP). 

3-10 Dec. 7 (Walker, ms. b) .  

1964 10-11 Mar. 200 Not nesting (BSFW, POBSP). 

16-20 Sept. 9 A l l  unfledged, very weak young (BSW, 
POBSP) . 

1965 6-11 Mar. 3,000- Fresh eggs, birds laying (BSFW, POBSP). 
5,000 

17-21 Ju ly  5,000 Ca. 2,000 young, 1/2-grown t o  fledged 
POBSP) . 

5-12 Aug. 1,600 1,500 young, mostly fledged; 2. 50 
adul ts  (POBSP) . 

1966 26-31 Mar. many Few nests with eggs (BSFW) 
thousands 

10-16, 12,000 Mostly heavily incubated eggs and 
20-21 June small chicks; a l s o  many f ly ing  imma- 

t u r e ~ ;  ca. 1,000 eggs and 4,000 
chicks -(~;oBsP) . 

17-18 Sept. very few 3 or 4 near-fledging young seen (BsFW). 

20-23 Oct. 0 (POBSP) . 



Table GBT-2. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1967 18-19 Mar. 1,000 15 eggs found (BSFW, POBSP). 

7-12 June [40,000] Egg laying  t o  f l y i n g  immatures; 
est imated 10,000 nes ts  (POBSP) . 

5-11 Sept. 40 - Ca. 10  l a r g e  young; some s t a rv ing ,  
ev iden t ly  abandoned; very few a d u l t s  
seen (POBSP) . 

13 Dec. 0 

1968 17-19 Mar. 5,000 Scat te red ,  small  groups along west 
beach. Most pre-nest ing;  2 n e s t s  
wi th  eggs found (BsFW, POBSP). 

1969 26-29 Mar. 2,000 Eggs (BsFW). 

9 Sept.  1 An immature b i r d  (BSN). 

BLUE-GRAY NODDY Procels terna  ceru lea  

S ta tus  

Rare v i s i t o r ;  two records:  September 1964, June 1967. 

Observations 

On 19 September 1964 Walker (BSFW) saw one of these t e r n s  on the  
southwest s i d e  of the i s l and  a t  a d i s t a n c e  of about 18 inches. S tade l  
(POBSP) saw another  on the  n ight  of 11 June 1967. This species  was not 
reported previously from Laysan but i t s  appearance the re  i s  not  s u r p r i s -  
ing  s ince  it i s  common on some of the  inne r  i s l ands  of the  leeward chain. 

BROWN NODDY 

S t a t u s  

A m  s t o l i d u s  

Common breeder;  maximum recent  es t imate :  20,000 t o  [40,000]. 
Present  yea r  round but  populat ions much smal ler  from mid-fa l l  through 
e a r l y  spr ing .  Most b i rds  breed from March through September bu t  some 
a l s o  breed during a l l  o ther  months of the  year.  Usually nes t s  on the  
ground under o r  near  vegeta t ion  throughout t h e  i s l and .  Often bu i lds  a 
nes t  of g ras s ,  leaves,  and p l a n t  stems. 



Recent es t imates ,  with the  exception of the  June 1967 es t imate  
which seems excessively la rge ,  i n d i c a t e  populat ions of 10,000 t o  20,000 
b i r d s  during t h e  e a r l y  summer nes t ing  peak (Table B r ~ - 2 ) .  Munter's 
es t imate  of 6,000 in  A p r i l  1915 and D i l l  and Bryan's f igu re  of 5,500 
in  May l 9 l l  ind ica te  the  same order  of magnitude f o r  populat ions then 
a s  i n  t h e  1960's.  These f i g u r e s  a r e  probably lower than maximum f i g u r e s  
from recent  v i s i t s  because they  were made e a r l i e r  i n  the  breeding cycle.  

Brown Noddies were l e s s  popular with f e a t h e r  hunters  than some 
other  species ,  so  probably were not  destroyed i n  g r e a t  numbers. The 
low number found by Wetmore i n  1923 (500 b i r d s )  probably was t h e  r e s u l t  
of the  d e s t r u c t i o n  of i s l and  vegeta t ion  by rabb i t s .  

Annual Cycle 

The Brown Noddy i s  one of t h e  most, i f  not  the  most, i r r e g u l a r  
breeding spec ies  on Laysan. Eggs may be l a i d  o r  may hatch and young may 
f ledge in  any month of the  year .  However, l i k e  o the r  species  t h a t  breed 
irregula.r ly on Laysan, most of the  b i r d s  n e s t  i n  what appears t o  be a  
r egu la r  annual  cycle.  

The breeding season begins with increased  egg laying  i n  A p r i l  o r  
e a r l y  Hay, wi-th a  peak laying  period from mid-May through e a r l y  June. 

The peak hatching period occurs from mid-June through mid-July and 
the  l a r g e s t  numbers of young probably f l edge  during August o r  e a r l y  
September. During the  l a t t e r  p a r t  of the  f ledging period, numbers of 
a d u l t s  decrease and f l y i n g  young make up a  l a r g e  proport ion of the  popu- 
l a t i o n .  A l a r g e  proport ion of the  a d u l t s  and immatures apparently 
leave t h e  i s l and  from l a t e  September o r  October through February o r  
March. A gradual  build-up i n  numbers of a d u l t s  probably begins i n  l a t e  
winter,  culminating i n  the  onset  of a  new peak breeding period in  the  
spr ing .  

Ecology 

Breeding: Brown Noddies nes t  over most of the  i s l and  but  appear t o  
be more common i n  the  Scaevola zone around i t s  periphery, p a r t i c u l a r l y  
on the  west and northwest s ides .  Smaller  numbers nes t  i n  the  Eragros t i s  
a s soc ia t ion ,  and i n  the  Ipomoea zone around the  lagoon, e spec ia l ly  a t  
t he  north end. Wetmore found them prepar ing  t o  nes t  only near t h e  north 
end of the  lagoon i n  1923, but  d id  not desc r ibe  the  nes t  s i t e s  i n  d e t a i l .  
Although small  co lonies  may be formed, t h e s e  noddies a r e  not charac- 
t e r i s t i c a l l y  c o l o n i a l  but bu i ld  s c a t t e r e d  n e s t s  throughout t h e i r  h a b i t a t .  

Most n e s t s  a r e  merely depressions i n  t h e  sand under Scaevola o r  
Eragyostis,  l i n e d  loose ly  with grass ,  leaves ,  and sometimes bones, and 
on r a r e  occasions unlined.  Occasionallv more s u b s t a n t i a l  nes t s  a r e  b u i l t  - 
on procumbent limbs of shrubs, o r  a  p la t form may be b u i l t  of s t i c k s  and 
g rass  in  low Scaevola, completely off the  ground. The tops of Eragros t i s  
clumps a r e  a l s o  used. 



Non-breeding: F i she r  (1903a: 783) a p t l y  described t h e  a c t i v i t i e s  of 
non-breeding Brown Noddies a s  fol lows:  "Noddies l i k e  t o  ga ther  in  l i t t l e  
companies on the  beach, o r  on rocks near  t h e  shore, where they s i t  f o r  
hours dozing away o r  preening t h e i r  fea thers ."  S imi la r  behavior has been 
noted on many subsequent v i s i t s ,  e s p e c i a l l y  those made l a t e  i n  t h e  breed- 
ing  season when many fledged inmatures j o i n  these  d i u r n a l  r e s t i n g  f locks .  
A t  n ight  most non-nesting b i r d s  roos t  on Scaevola bushes. 

Specimens 

Eighty-six Brown Noddy sk ins  from Laysan a r e  c u r r e n t l y  d i s t r i b u t e d  
i n  museums a s  indica ted  i n  Table BrN-1. S i x  a d d i t i o n a l  mounted specimens 
a r e  d i s t r i b u t e d  a s  fol lows:  BPBM ( 1  male); CMNH ( 1  female i n  Laysan 
group); DMNH ( 1  i n  Bahamas group); SUI (3  b i r d s  i n  Laysan group). Also 
preserved a r e  a t  l e a s t  2 ske le tons  (USNM) and 10  eggs (usNM). 

Banding and Movements 

The FOBSP banded 1,225 Brown Noddies: 1 young i n  September 1964; 
35 young in  October 1966, and 953 a d u l t s  and 236 young i n  September 1967. 
No i n t e r i s l a n d  movements were recorded. 

Table BrN-1. Locations of Brown Noddy sk ins  from Laysan. 

Adult  Adult 
Museum Males Females Other Tota ls  

AMNH 6 
BPBM 1 
CMNH 1 
DMNH 3 
MCZ 5 
SUI 4 
w 3 
USNM (non-POBSP) 19 
0ther"c 1 

Tota ls  43 34 9 86 

Table BrN-2. Observations of Brown Noddies on Laysan. 

Population 
Date of Survey Est imate Breeding S ta tus ,  Remarks, References 

1891 16-27 June p l e n t i h l  Nesting ( ~ o t h s c h i l d ,  1893-1900: 42).  



Table BrN-2. (continued) 

Population 
Date of Survey Estimate Breeding Status,  Remarks, References 

1895 Sept. ? 3 or  4 adul ts  collected by Hall (BPBM). 

1896 24 June- ? Nesting (~chauinsland, 1899: 101). 
24 Sept. 

1902 16-23 May ? Laying recently begun (Fisher, 1903a: 
783 1. 

1903 Apr. ? Juvenile coliected by W.A. Bryan 
(BPBM) . 

1904 24 May ? 3 adul ts  collected by Schlemmer (MCZ).  

1907 2 May ? 4 adul ts  collected by Schlemmer (MCZ). 

1911 23 Apr. - 5,500 Fresh eggs present during l a s t  week of 
5 June May ( D i l l  and Bryan, 1912: 15).  

1912 22 Dec. - 400 Incubated eggs t o  1/2-grown young on 
19U 11 Mar. (nesting) 23 December. Nesting in  colonies of 

50 t o  100 pa i r s  (Bailey, 1956: 106); 
young birds f a i r l y  p l en t i fu l  by 1 Janu- 
ary and fledged young present on 1 March 
(Willett ,  ms. ) . 

1915 3 Apr. 6,000 Eggs and young (Munter, 1915: 139). 

1916 g Feb. very Nesting on ground (Munter, m s . ) .  
common 

1923 8-13 Apr. ? Not nesting (wetmore, m s . ) .  

29 Apr.- 500 Selecting nest s i t e s  and beginning t o  
14 May build nests (Wetmore, m s .  ). 

7-9 May ? 8 fresh eggs collected (USNM). 

1930 2-18 Aug. p l en t i fu l  Eggs and young (wilder, ms. b).  

1936 7-8 Mar. ? (Trempe, ms.  ) . 
12 Dec. ? 3 or 4 a t  south end of island ( ~ o u l t a s ,  

ms.). 

1950 23 June c ornmon Eggs and young (POFI). 
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Table BrN-2. (continued) 

Population 
Date of Survey Estimate 

1951 12  May ? 

l a t e  June- 1 
e a r l y  J u l y  

1957 25 June- 10,000 
3 J u l y  

1958 27 May- ? 
4 June 

1959 28 Apr. - ? 
1 May 

1961 7-23 Mar. very few 

4-10 Sept.  ? 

1962 14-19 June ? 

1963 11-l3 Feb. 100 

3-10 Dec. ? 

1964 10-11 Mar. 100 

16-20 Sept. 2,000 

1965 6-11 Mar. 500-1,000 

17-21 J u l y  15,000 

5-12 Aug. 20,000 

Breeding S ta tus ,  Remarks, References 

~ g g s  (POFI). 

Combined count of t h i s  species  and the  
Black Noddy of 9,521 (Brock, 1951b: 18 ) .  

Adults (woodside, ms. b ) .  

Moderately t o  heavily incubated eggs; 
no young seen ( ~ a r n e r ,  ms.). 

None found nes t ing;  groups of 25 t o  50  
along beaches (Kramer, ms. ) . 
No eggs noted; only 4-5 immatures seen 
(woodside and Kramer, ms .  ) . 
Eggs t o  f l y i n g  immatures; mostly imma- 
t u r e ~ .  Some colonies with 1/2- t o  
3/4-grown young; a few b i r d s  on eggs 
(woodside, ms. c ) .  

Some downy chicks (Kramer and Beardsley, 
ms.). 

1 heav i ly  incubated egg (POBSP). 

Low numbers; eggs t o  f l edg l ings  
(walker, ms.  b) .  

Ca. 10 n e s t s  w i t h  eggs; 2 near ly  fledged 
young observed (BSFW, POBSP) . 
A few eggs and young found; most non- 
breeding (BSFW, POBSP) . 
Eggs t o  f l y i n g  immatures (POBSP). 

Half-incubated eggs t o  fledged young; 
ca. 5,000 young (POBSP). - 
Egg l ay ing  t o  fledged young; s. 1,000 
n e s t s  with eggs and s. 5,000 young 
(POBSP) . 

1966 26-31 Mar. ? A t  l e a s t  s e v e r a l  thousand; eggs t o  
r e c e n t l y  hatched young (BSFW). 



Table BrN-2. (continued) 

Population 
Date of Survey Estimate 

1906 10-16, 20,000 
20-21 June 

17-18 Sept. ? 

1967 18-19 Mar. s e v e r a l  
hundreds 

7-12 June [40,000]* 

5-11 Sept.  10,000 

U Dec. ? 

1968 17-19 Mar. 500-1,000 

1969 26-29 Mar. 100 

Breeding S ta tus ,  Remarks, References 

Fresh eggs t o  nearly fledged young; . 5,000 nes t s  with eggs, 5,000 with 
young (most r ecen t ly  hatched) (POBSP) . 
No chicks seen (BsFW). 

Only f l y i n g  immatures (POBSP). 

1 egg found (BSFW, POBSP). 

Eggs t o  f l edg l ings ;  most nes t s  with 
eggs. Estimated 10,000 nes t s  (POBSP). 

Eggs t o  fledged immatures; est imated 
10  n e s t s  with eggs; 50 small  young and 
200 l a r g e  young; a t  l e a s t  1/5 of the  
f l y i n g  population comprised of imma- 
t u r e s  (POBSP) . 
Severa l  f locks  of 75-100 b i r d s  seen; 
no n e s t s  found (BsFW). 

Most no t  nes t ing;  few sca t t e red  l a r g e  
young and seve ra l  nes t s  w i t h  eggs seen 
(BSFW, POBSP). 

Severa l  found incubating eggs; another  
brooding a r a t h e r  l a r g e  downy chick 
(BsFW) . 

9 Sept.  ? Severa l  found incubating eggs (BSFW). 

- 

*Estimate considered excessive. 

BLACK NODDY A- t e n u i r o s t r i s  

S ta tus  

Common breeder;  maximum recent  es t imate :  5,000. Most breeding 
occurs from November through J u l y ;  b i rds  present  in  varying numbers 
throughout remainder of year .  Builds bulky nes t  i n  woody vegeta t ion .  



Populat ions 

Spring populat ions i n  1911 and l 9 W  were a t  l e a s t  3,000 t o  4,000 
b i r d s   able BlN-3) .  Munter's 1915 es t imate  of 20,000 seems unbeliev- 
ably  high; he may have confused t h i s  species  wit11 the  Brown Noddy. 
Wetmore's est imate of 600 i n  1923, the  lowest breeding season est imate,  
suggests  t h a t  the  l a c k  of vegeta t ion  may have reduced the  population by 
75 percent  or  more from the  l 9 l l  t o  1913 period. 

There i s  l i t t l e  evidence t h a t  the  populatiotl s i z e  has changed s ince  
l g l l  t o  19U. Bailey and W i l l e t t  counted 1,151 a c t i v e  n e s t s  in  January 
1913, ind ica t ing  a m i n i m u m  nes t ing  population of 2,302 b i rds .  This i s  
t h e  h ighes t  number of nes t s  ever  recorded on the  i s land,  but  t h e r e  a r e  
no recent  counts during the  same time of year .  Neither  a r e  the re  any 
20th century population es t imates  f o r  e i t h e r  summer o r  f a l l ,  when popu- 
l a t i o n s  may be l a r g e r  than in  the  spring.  

Annual Cycle 

Black Noddies a r e  present  on Laysan throughout the  year ,  but a r e  
apparently most common near  t h e  end, o r  a f t e r  completion, of the  nes t ing  
cycle.  

Egg laying  may begin i n  October (1967), November (1963), o r  December 
(1912, 1915, 1964) and continue a t  l e a s t  i n t o  May (1951, 1962, 1965, 1966). 
Observations of an egg and a young b i rd  i n  September 1964 and young b i rds  
i n  September 1969 i n d i c a t e  t h a t  a t  l e a s t  a few eggs may occasional ly be 
l a i d  through August. Observations from f i v e  o the r  September v i s i t s  (1918, 
1961, 1965-67) ind ica te  t h a t  i n  most yea r s  nes t ing  has ended p r i o r  t o  
beptember. Ba i l ey ' s  observat ion of many new eggs being l a i d  i n  March 
a f t e r  an e a r l i e r  egg peak i n  January, a s  we l l  a s  s e v e r a l  recent  s e t s  of 
observat ions,  i nd ica te  t h a t  the re  may be seve ra l  nes t ing  cycles within 
one breeding season. Within the  usual  breeding period, hatching occurs 
from a s  e a r l y  a s  l a t e  October through l a t e  June or  perhaps e a r l y  Ju ly .  
S imi lar ly ,  f ledging may occur from l a t e  December (1967) through e a r l y  
August. Evidently t h e  young do not leave the  i s l and  immediately a f t e r  
f ledging.  A non-breeding period usual ly  extends from mid- o r  l a t e  August 
t o  a t  l e a s t  mid-October. 

Ecology 

Breeding: Palmer i n  1891 ( ~ o t h s c h i l d ,  1893-1900: 43) recorded 
Black Noddies nes t ing  " i n  some numbers on t h e  north s i d e  of the  i s land,  
s i t t i n g  around i n  c l u s t e r s . "  F isher  (1903a: 774, 784) found them nes t -  
ing i n  Chenopodium and another  bush (probably ~ c a e v o l a )  i n  s c a t t e r e d  
communities over the  i s l and ,  e i t h e r  near t h e  sea o r  i n  the  i n t e r i o r .  In 
1912 and 1913, Bailey (1956: 108) repor ted  nes t ing  i n  t h e  f e w  remaining 
low bushes c i r c l i n g  the  lagoon. Munter (1915: l39)  found four  o r  f i v e  
colonies  i n  low bushes and a small  colony nes t ing  "on the  tops of lime- 
s tone o r  phosphate rocks a t  t he  south end of the  i s land."  



I n  1923 Wetmore (ms.) found them nes t ing  on the  corrugated i ron  
roof of an o ld  bui ld ing ,  in s ide  the  bui ld ing  (one chick) ,  and in  the  
few remaining t r e e s ,  and on rock ledges around the  beaches. Nesting 
on a r t i f i c i a l  s t r u c t u r e s  and rocks was undoubtedly because of lack  of 
vegeta t ion  in  a reas  where the  b i r d s  normally nested. Evidence of com- 
p e t i t i o n  f o r  nes t  s i t e s  was shown by the  nes t ing  of Black Noddies within 
a few f e e t  of nes t ing  Red-footed Boobies--much c l o s e r  than under present  
condi t ions .  

I n  recent  years  Black Noddies have nested most densely i n  the  
Casuarina t r e e  near the  landing on the  northwest s i d e  of the  i s l and  
where a t  l e a s t  100 a c t i v e  n e s t s  were counted i n  December 1967. In 
June 1960 and March 1968 t h i s  t r e e  contained 48 and ca .  205 nes ts .  
r e spec t ive ly .  Other nes t s  have been found i n  widespread focat ions  in  
Scaevola, e, Pluchea, and Eragros t i s  (Fig. 41). Scaevola, pa r t i cu -  
l a r l y  the  t a l l e r  growth along the  northwest rim of the  i s land,  seems t o  
be the  next most favored nes t  s i t e  a f t e r  Casuarina. 

F isher  (1903a: 784) described the  n e s t s  of t h i s  species  a s  follows: 
"from 18 inches t o  3 f e e t  up...constructed of twigs, usual ly  morning-glory 
stems and leaves, and a r e  from 10-12 inches i n  diameter.  Usually the  
n e s t s  a r e  b u i l t  f l a t  on t o p  of bushes, o r  sometimes below i n  a crotch.  
There i s  scarce ly  any hollow, and occasional ly a few fea the r s  e n t e r  i n t o  
the  l i n i n g  of dr ied  leaves.  The nes t s  a r e  in  a l a r g e  number of cases com- 
p l e t e l y  p la s t e red  over w i t h  droppings and a r e  used year  a f t e r  year ."  

Figure 41. Black Noddy a t  nes t  with downy young, March 1965. Photo 
by R.B. Clapp. 



Non-breeding: These noddies, e s p e c i a l l y  r e c e n t l y  f ledged young, 
congregate during the  day i n  f locks  on t h e  beaches, p a r t i c u l a r l y  t h e  
western ones. Adults  and M a t u r e s  ga the r  a t  dusk and roos t  on the  
tops of Scaevola. These congregations a r e  of ten  much l a r g e r  than t h e  
breeding population and include b i r d s  from o the r  i s lands .  

Specimens 

One-hundred twenty-one Black Noddy sk ins  from Laysan a r e  c u r r e n t l y  
d i s t r i b u t e d  i n  museums a s  indica ted  i n  Table BlN-1. Ten a d d i t i o n a l  
mounted specimens a r e  d i s t r i b u t e d  a s  fol lows:  AMNH (1 i n  Laysan group); 
BPBM ( 1  juvenal) ;  CMNH ( 1  a d u l t ) ;  SUI (7 b i r d s  i n  Laysan e x h i b i t ) .  Also 
preserved a r e  a t  l e a s t  3 skeletons (BPBM, 2; USNM, 1); 2 a lcoho l i c s  
(BPEM, USNM); and 4 eggs (BPBM, 1; USNM, 3 ) .  

Banding and Movements 

The POBSP and BSFW banded 325 Black Noddies on Laysan I s l and  (Table 
 BIN-^). Five Black Noddies banded on Laysan were recaptured a s  follows: 
French Fr iga te  Shoals, 3; Lis ianski ,  1; P e a r l  and Hermes Reef, 1  en- en- 
d i x  Table 4-ga). Seven banded on French Fr iga te  Shoals and 1 banded on 
Midway were recaptured on Laysan (Appendix Table 4-9b). 

Table B l N - 1 .  Locations of Black Noddy s k i n s  from Laysan. 

Adult Adult 
Museum Males Females Other T o t a l s  

A m  
BPBM 
CMNI 
DMNH 
MCZ 
SUI 
UMm 
USNM ( n o n - P O ~ s ~ )  

(POBSP) 
Other* 

To ta l s  68 35 18 121 

Woseley  ( 1  9); Law Coll.  ( l d ,  1 0 ) ;  Phelps Coll. ( 1  d). 

Table BlN-2. Black Noddies banded on Laysan. 

Period of Survey Bander Adults  Young Tota ls  

1963 Feb. POBSP 37 0 37 



Table BUT-2. (continued) 

Period of Survey Bander Adults Young Totals 

1964 Mar. BSFW 4 0 4 
Sept. FOBSP 19 1 20 

1966 0ct. POBSP 36 (65)" 101 
1967 ~ e p t .  POBSP 117 9 126 
1968 Mar. POBSP 3 10 37 

Totals 240 85 3 25 

*Age. not reported; a l l  were a t  l e a s t  loca ls .  

Table BW-3. Observations of Black Noddies on Laysan. 

Population 
Date of Survey Estimate Breeding Status, Remarks, References 

1891 16-27 June ? Eggs present ( ~ o t h s c h i l d ,  1893-1900: 
43). 

1896 24 June- ? Nesting (Schauinsland, 1899: 101). 
24 Sept. 

1902 16-23 May ? Nests i n  considerable numbers; per- 
haps t h i rd  in  re la t ive  abundance among 
the te rns .  A l l  eggs were more or  l e s s  
advanced i n  incubation; fledged young 
were common  ishe her, 1903a: 784). 

1903 April 

1904 24 May 

1905 spring 

1907 2 May 

l g l l  24 Apr.- 
5 June 

1912 22 Dec.- 
1913 11 Mar. 

? 16 specimens and 1 egg collected by 
Bryan (BPBM) . 

? 1 collected (by Schlemmer) (McZ) .  

? 1 young collected (by Schlemmer) (McZ).  

? 4 specimens collected (by Schlemmer) 
(McZ).  

3,000 Fresh eggs t o  fledged young  ill and 
Bryan, 1912: 15).  

3,000- Numerous on 22 December and beginning 
4,000 t o  nest .  Many nests with eggs on 24 

December. 1,151 nests censused on 17 
January and eggs present; young hatched 
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Table BLN-3. (continued) 

Population 
Date of Survey Estimate 

1912 22 Dec.- 
l9U 11 Mar. (cont 'd . )  

1915 3 Apr. 20,000 

1916 9 Feb. ? 

1918 8-10 Sept. 2,000 

1923 8 Apr. 7 

1923 8-13 Apr. 

14 Apr. 

29 Apt-.- 
14 May 

1930 2-18 Aug. 

1936 7-8 Mar. 

12 Dec. 

1950 23 June 

1951 12 May 

l a t e  June- 
early July 

common 

? 

600 

ra re  

7 

? 

numerous 

? 

? 

Breeding Status ,  Remarks, References 

short ly  afterward and nearly f u l l -  
grown young were present by 10 Feb- 
ruary; f u l l y  one-half of young l o s t  
subsequently; eggs seen again in 
March (Bailey, 1956: 108); f i r s t  
young seen 17 January; re-nesting 
by 20 February; eggs p len t i fu l  again 
by 1 March ( ~ i l l e t t ,  ms.). 

Eggs and young in  nests ( ~ u n t e r ,  191.5: 
3-39]. 

Thousands nesting; eggs t o  more than 
1/2 grown young ( ~ u n t e r ,  ms. ) . 
No nests or  young (Diggs, ms.). 

Colony on buildings near camp, s. $ 
with nests  under construction, 9@ 
with eggs, only a few w i t h  young; 
colony a t  south end of island (about 
100 pa i r s ) ,  about half building nests 
and half  with eggs ( ~ i c k e y ,  ms. ). 

(wetmore, ms. ). 

Colony i n  tobacco patch building 
nests (Dickey, ms.). 

Fresh eggs and young (wetmore, ms. ) .  

A few pa i r s  seen (wilder, ms. b).  

Nesting in  Casuarina t rees ,  eggs 
uresent but not c lear  from ms. whether - 
young were present (~rempe, ms.). 

About 40 in  Casuarina t r ee s  (Coultas, 
ms.). 

Eggs and chicks (POFI). 

Eggs ( ~ 0 ~ 1 ) .  

Not distinguished from Brown Noddy in  
diurnal count of 9,521 birds (Brock, 
1951b: 18). 



Table BlN-3. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1957 25 June- 1,000 (woodside, m s .  b ) .  
3 July 

1958 27 May- 7 Few eggs; young from about one week 
4 June t o  f ledged;  aggregat ions of fledged 

b i rds  (warner, m s .  ) . 
1959 28 Apr. - ? A l l  s t ages  of young (Kramer, ms.). 

1 May 

1961 7-8Mar. ? From eggs t o  newly hatched young t o  
~ / 3 - ~ r o w n  young (woodside and Kramer, 
ms.). 

4-10 Sept.  many Immatures; no n e s t s  found (woodside, 
ms. c ) .  

1962 14-19 June c o m n  Eggs and young (Kramer and Beardsley, 
ms.). 

1963 11-13 Feb. 200 Eggs; one examined was well-developed 
(POBSP) . 

3-10 Dec. ? Most i n  Casuarina t r e e  had newly 
hatched young; some eggs present  
(Walker, ms. b ) .  

1964 10-11 Mar. 1,000 Estimated 150-200 nes t s  with eggs and 
s:arne number with young (BsFW, POBSP). 

16-20 ~ e p t .  300 1 nes t  with egg and 1 chick noted; 
most of population non-nesting (POBSF). 

1965 6-11 Mar. 1,000- Most n e s t s  with.eggs,  bu t  young from 
2,000 recen t ly  hatched t o  fledged a l s o  ob- 

served (POBSP). 

17-21 J u l y  3,500 Estimated 1,500 young present ,  from 
half-grown young t o  f ledged b i rds  
(POBSP) . 

5-12 Aug. 4,000 Estimated 1,000 f l y i n g  young present  
(POBSP) . 

1966 26-31 Mar. ? - Ca. 300-400 i n  the  Casuarina t r e e ;  a t  
n ight  many hundreds more; from eggs t o  
nearly fledged and f l y i n g  young ( B S ~ ) .  



Table BW-3. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1966 10-16, 4,500 A few half-grown young t o  f l y i n g  i m -  
20-21 June matures. &. 5 nes t s  with eggs; a l s o  

ca. 500 young present  (POBSP). - 
17-18 Sept.  thousands No nes t ing  noted (BSW). 

20-23 Oct. 4,000 None nest ing;  f l y i n g  immatures seen 
(POBSP) . 

1967 18-19 Mar. 350 Eggs and near ly  fledged young present ;  
some seen nest-building.  I n  t h e  -- 
r i n a  t r e e  8 of 1 0  eggs checked were - 
f r e s h  and 6 near ly  f ledged young were 
counted (BSFW, POBSP) . 

7-12 June 5,000 

5-11 Sept.  2,000 

13 Dec. 7 

1969 26-29 Mar. 1,400 t 

9 Sept.  ? 

From small  t o  l a rge  downy young in  
n e s t s ;  f l y i n g  immatures observed; most 
nes t s  had l a r g e  o r  medium-sized downy 
vouna. Samule count of 18 nes t s  i n  the  - 
Casuarina tEee: 6 (16%)-with small 
downy young; U (34%) with medium-sized 
downy young and 19 (SO$) with l a r g e  
downy young (POBSP) . 
None nes t ing  (POBSP) . 
100 n e s t s  checked in  Casuarina t r e e :  
42  were being constructed o r  had been 
constructed recent ly .  Of those  w i t h  
contents ,  53 (91%) contained eggs and 
5 (@) small  downy chicks;  a l s o  seve ra l  
very l a r g e  chicks, almost capable of 
f l i g h t  seen (BSFW). 

Very s l i g h t l y  incubated eggs t o  f ledged 
immatures. Of 79 n e s t s  with contents  
counted, 69 (88%) held eggs; 1 ( l$)  a  
small  downy chick; 1 (1%) a medium chick; 
and 8 ( 1 6 )  l a r g e  young. No l e s s  than 
250 a c t i v e  nes t s  present  (BSFW, POBSP). 

I n  sample count of 100 nes t s ,  5% were 
empty but  ac t ive ,  71% contained eggs, 
most of them we l l  incubated, and 24% 
contained small  downy young (BSFW) . 
Nests contained downy t o  near-f ledging 
young. Most n e s t s  held l a r g e  downy 
young (BsFW). 



WHITE TERN -- Gygis a l b a  

S t a t u s  

Common breeder;  maximum recen t  es t imate :  1,500. Breeds throughout 
the  year  but  w i t h  a d e f i n i t e  peak from about  May through August; present  
in  sma l l e r  numbers during remainder of yea r .  Lays s i n g l e  egg c h i e f l y  on 
rocky outcrops and ledges, l e s s  f r equen t ly  on limbs o r  vegeta t ion ,  r a r e l y  
on t h e  ground. 

Populat ions 

Not s ince  mid-June 1891 has t h e  White Tern been considered abundant 
 a able W ~ T - 3 ) .  I n  1902 F i she r  considered it "one of the  l e a s t  abundant 
of t h e  breeding seabirds." It was one o f  the  species  most p r i zed  by 
f e a t h e r  hunters  and undoubtedly suffered heav i ly  during t h e  f e a t h e r  r a i d s  
of 1909-1910 and 1915. Maximum populat ions recorded during t h a t  period 
were about 75 i n  May and June 1911; 80 i n  e a r l y  March 1913 and about 400 
i n  A p r i l  1915. These es t imates  (except  t h e  one f o r  1915) and those  f o r  
September 1918, and A p r i l  and May 1923 a r e  lower than recent  es t imates  
f o r  t h e  same periods and suggest t h a t  p resen t  populations a r e  l a r g e r  than 
those  during t h e  e a r l y  p a r t  of the  century.  

Annual Cycle 

Eggs o r  young may occur during any month of t h e  year  but  t h e r e  i s  a 
d i s t i n c t  breeding peak during spr ing  and summer. Eggs may be l a i d  a s  
e a r l y  a s  l a t e  November o r  e a r l y  December (1912, poss ib ly  1963) and a s  
l a t e  a s  e a r l y  October (1963) but  most l ay ing  probably occurs from l a t e  
A p r i l  through mid- o r  l a t e  May. Peak ha tching  and f ledging periods a r e  
r e spec t ive ly  from e a r l y  June through l a t e  June and from mid-July through 
mid-August . 

That no nes t ing  b i r d s  were repor ted  by t h e  February 1963 survey p a r t y  
probably r e f l e c t s  inadequacies i n  t h e  survey r a t h e r  than t h e  a c t u a l  ab- 
sence of breeding b i rds .  Ba i l ey ' s  observat ions  of eggs and young in  
February 1913 a s  w e l l  a s  recent  observat ions of young i n  March (1961, 
1964, 1967 t o  1969) and eggs i n  December (1963, 1967) i n d i c a t e  t h a t  some 
White Terns usual ly  breed i n  January. March est imates,  ranging from 100 
t o  500, suggest t h a t  numbers begin t o  inc rease  during t h i s  month, and a 
gradual  build-up i n  numbers probably continues during t h e  succeeding month 
o r  months. 

Ecology 

Breeding: Early observers  found White Terns nes t ing  i n  a wide v a r i e t y  
of s i t e s  on Laysan. I n  1899, Schauinsland (1899: 57) reported f i n d i n g  eggs 
on the  bare sand, on the  rim of the  lagoon's  sa l t  c rus t ,  on bare  rock 
c l i f f s  near t h e  edge of the  sur f ,  and i n  t h e  forks of branches i n  t h e  
bushes. F i s h e r ' s  (1903a: 785) observat ions  suggest t h a t  i n  1902 these  
b i r d s  nested more commonly i n  t h e  i n t e r i o r  than they do a t  present .  He 



found small  co lonies  s c a t t e r e d  over the  i s l and  i n t e r i o r  with the  l a r g e s t  
near  the  f r e s h  water  pond near  the  south end. Here the  White Terns l a i d  
t h e i r  eggs "on lumps of phosphate rock, among bunch g rass ,  o r  under the  
overhanging s h e l t e r  of some shrub o r  clump o f  vines.. ." Munter (1915: 
l39 )  a l s o  noted nes t ing  on the  sca t t e red  phosphate rocks i n  the  southern 
p a r t  of the  i s land.  Wetmore (ms.)  repor ted  n e s t s  on rocks and rocky 
ledges of the  south, southeastern,  and nor th  beaches, and a l s o  on the  
framework of the  bui ld ings  and on p i l e s  of guano. 

More recent  observers  found White Terns nes t ing  pr imar i ly  around t h e  
periphery of the  i s l and  with a r e l a t i v e l y  small  proport ion i n  the  i n t e r i o r .  
Eggs were found c h i e f l y  on t h e  rocks and rock ledges of the  southwestern 
and south beaches and on the  rocks along t h e  nor th  beach, many of which 
a r e  near ly  hidden from view by encroaching vegeta t ion .  Small colonies 
occur on the  rock p i l e s  i n  the  i n t e r i o r  south of the  lagoon. Nests were 
a l s o  reported i n  the  Casuarina t r e e ,  i n  Codos t r e e s  ( ~ u l y  1965) and i n  
Scaevola bushes (~ep tember  1966, June 1 9 K  Probably the  pauci ty  of 
n e s t s  reported from Scaevola ind ica te s  t h a t  such n e s t s  a r e  more e a s i l y  
overlooked than those on t h e  rocks, but may i n d i c a t e  a genuine preference 
f o r  rock o r  ledge nes t ing  s i t e s .  

Nests occur from ground l e v e l  t o  8 f e e t  o r  more above the  subs t r a t e  
on the  l a r g e r  rock ledges.  Nests on the  ground, however, a r e  apparently 
f a r  l e s s  common than those which a r e  s l i g h t l y  elevated,  even i f  no more 
than one o r  two inches. Only Schauinsland and F i she r  of t h e  e a r l i e r  
observers  s t a t e d  o r  implied t h a t  nes t s  were found on the  ground and only 
t h r e e  such nes t s  were reported during r ecen t  POBSP surveys. I n  August 
1965 an a d u l t  was found incubating an egg i n  a s l i g h t  depression in  t h e  
sand under a Scaevola bush and two eggs were found under clumps of Era- 
g r o s t i s  wi th in  t h e  Sooty Tern colony. Many n e s t s  were found l e s s  than a 
f o o t  from the  ground, usua l ly  i n  a niche on the  s i d e  of a boulder o r  on 
a f l a t  s tone  ledge. 

Non-breeding: Some non-breeding b i r d s  r o o s t  on the  rockpi les  and 
ledges mentioned above and a r e  of ten  abundant i n  the  t a l l e r  vegetat ion,  
p a r t i c u l a r l y  Scaevola along the  west beach, and t h e  Casuarina and Cocas 
t r e e s .  Most non-breeding b i rds ,  however, a r e  absent  from the  i s land.  

Seventy White Tern sk ins  from Laysan a r e  c u r r e n t l y  d i s t r i b u t e d  i n  
museums a s  indica ted  i n  Table WhT-1. Seven a d d i t i o n a l  mounted specimens 
a r e  d i s t r i b u t e d  a s  follows: BPBM (4, including 2 juvenals ) ;  SUI (3 b i r d s  
i n  Laysan e x h i b i t ) .  Also preserved a re  a t  l e a s t  3 skele tons  (BPBM, 1; 
USNM, 2) ;  3 a l coho l i c s  (BPBM, 2; USNM, 1 young); and 21 eggs (BPBM, 4 ;  
USNM, 17).  

Banding and Movements 

The BSFW and POBSP banded 480 White Terns on Laysan through 1969 
(Table WhT-2) but no i n t e r i s l a n d  movements were recorded. 



Table WhT-1. Locations of White Tern sk ins  from Laysan. 

Adult Adult  
Museum Males Females Other Tota ls  

AMNH 
BPBM 
CMNII 
D m  
MCZ ' 
SUI 
w 
USNM ( n o n - p O ~ ~ P )  
Other" 

Tota ls  28 20 22 70 

Table WhT-2. White Terns banded on Laysan. 

Period of Survey Bander Adults  Young Tota ls  

1963 Feb . POBS P 3 1 0 31 
1964 Sept.  POBSP 155 4 15 9 
1965 Mar. POBSP 84 1 85 
1966 Mar. BSFW 6 0 6 
1967 Sept .  POBSP 189 9 
1968 Mar. POBSP 1 0 1 

198 

Tota ls  466 14 480 

Table WhT-3. Observations of White Terns on Laysan. 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1890 16 ~ u l y  ? Small f l ock  near  lagoon ( ~ ~ o n s ,  1890: 
91).  

1891 16-27 June g r e a t  Nests with eggs ( ~ o t h s c h i l d ,  1893- 
abundance 1900: 36) .  

1895 Sept.  ? A t  l e a s t  4 a d u l t s  c o l l e c t e d  by Hall 
(BPBM, MCZ) . 

1896 24 June- 1 Eggs and young (Schauinsland, 1899: 
24 Sept.  56) .  



Table WhT-3. (continued) 

Population 
Date of Survey Estimate Breeding Sta tus ,  Remarks, References 

1902 16-23 May ? One of the  l e a s t  abundant of the  
breeding seabi rds ;  f r e s h  eggs t o  f U l y  
f ledged young   ish her, 1903a: 785). 

? 3 heav i ly  incubated eggs co l l ec ted  
(USNM) . 

1903 7-15 Apr. ? 11 specimens ( inc luding 2 juveni les  
on 7 ~ ~ r i . 1 )  and 3 eggs co l l ec ted  by 
Bryan (AMNH, BPBM) . 

1904 24 May ? 1 c o l l e c t e d  by Schlemmer (McZ). 

1907 8 M ~ Y  ? 2 c o l l e c t e d  by Schlemmer (MCZ) . 
1911 24 Apr.- 75 Only 4 seen during t h e  f i rs t  week of 

5 June survey. Found nes t ing  on 15 May ( D i l l  
and Bryan, 1912: 15 ) .  

1912 22 Dee.- 
1913 11 Mar. 80 2-3 p a i r s  present  22 December; an egg 

found 29 December hatched on 6 January 
and t h e  young was a b l e  t o  f l y  by 10  
March. Eggs seen i n  January and Febru- 
ary.  Numbers increased t o  more than 
50 on 11 February and about 40 p a i r s  
were present  on 1 March; on 11 March 
not  more than s i x  p a i r s  present  ( ~ a i l e ~ ,  
1956: 110; W i l l e t t ,  ms.). 

Eggs seen (Munter, 1915: 139).  

1916 9 Feb. small 
number 

1918 8-10 Sept. 5 

1923 8-13 Apr. cornon 

18 Apr. 100 

29 Apr.- 80 
14 May 

No eggs ( ~ u n t e r ,  m s  .). 

( ~ i g g s ,  ms.). 

Mostly eggs; a few hatched young p res -  
e n t  on 8 A p r i l  ( ~ i c k e y ,  ms., Wetmore, 
ms.). 

(Dickey, ms.). 

Count; eggs and young destroyed by 
heavy surf  between v i s i t s  (Wetmore, 
ms.); 14 f r e sh  eggs c o l l e c t e d  (USNM). 



Table WhT-3. (continued) 

Population 
Date of Survey Estimate 

1930 2-18 Aug. scarce  

1936 7-8 Mar. 

1 2  Dec. 

1950 23 June 

1951 12  May 

l a t e  June- 
e a r l y  J u l y  

1955 10 Feb. 

1957 25 June- 
3 July 

8-12 J u l y  

? 

? 

a few 

? 

150 

1958 Z May- ? 
4 June 

1959 28 A P ~ .  - ? 
1 May 

1961 7-8 Mar. ? 

4-10 Sept.  ? 

1962 14-19 June common 

1963 11-13 Feb. 100 

3-10 Dec. ? 

1964 10-11 Mar. 400 

Breeding S ta tus ,  Remarks, References 

A few p a i r s  nes t ing  i n  bui ld ings  and 
3 p a i r s  seen on rocks; some with eggs, 
some with young (wilder,  ms .  b) .  

4 o r  5 around house ( ~ o u l t a s ,  ms.). 

(POFI) . 
Eggs noted (POPI). 

Based on d iu rna l  census (Brock, 1951b: 
18) .  

Adults  ( ~ o o d s i d e ,  ms .  b ) .  

Eggs t o  f u l l y  grown young ( ~ a b r e c q u e ,  
1957: 18) .  

Eggs and young; a l l  eggs examined mod- 
e r a t e l y  ox heavi ly  incubated; most 
chicks l e s s  than 2 week o ld  ( ~ a r n e r ,  ms). 

Eggs through f u l l y  fea thered  immatures 
(Kramer, ms . ) . 
Eggs o r  small chicks;  only 1 f l y i n g  
immature (woodside and Kramer, ms .  ). 

Eggs t o  immatures but mostly f l y i n g  
immatures ( ~ o o d s i d e ,  ms .  c ) .  

With eggs, downy chicks, and f u l l y  
fea thered  young (Kramer and Beardsley, 
ms.). 

Pa i red  but no eggs seen (BSFW, POBSP). 

Eggs and half-grown young (walker, ms .  b ) .  

Eggs t o  f ly ing  immatures; 2. 18 eggs 
and 12 young seen (BSFW, POBSP). 



Table WhT-3. (continued) 

Population 
Date of Survey Estimate 

1964 16-20 Sept.  400 

1965 6-11 Mar. 200-300 

17-21 J u l y  1,500 

5-12 Aug. 1,500 

1966 26-31 Mar. boot. 

10-16, 900 
20-21 June 

17-18 Sept .  200-300 

1967 18-19 Mar. 100 

7-12 June 1,000 

5-11 Sept. 800 

13 Dec. ? 

1968 17-19 Mar. 300-350 

1969 26-29 Mar. 25 0 

Breeding S ta tus ,  Remarks, References 

Estimated 15 eggs and 25 young; 1 egg 
hatched during v i s i t  (WBSP) . 
Eggs and a few chicks (WBSP). 

Also z. 500 n e s t l i n g s  from downy 
chicks t o  f l y i n g  immatures; 1 egg 
seen (WBSP). 

Also ca. 200 eggs and 500 young; f r e s h  
eggs to f l y i n g  immatures (WBSP) . 
Some incubating eggs (BsFW) 

Eggs t o  f l y i n g  immatures; a l s o  ca. - 
100 eggs and 100 young (POBSP). 

Hundred o r  so  p resen t  during the  day and 
a t  l e a s t  s e v e r a l  hundred a t  n igh t ;  eggs 
found (BsFW). 

Severa l  eggs and a few fledged young 
(POBSP) . 
1 egg and 3 half-grown young (BSFW, 
WBSP) . 
Eggs through f l y i n g  immatures; est imated 
200 n e s t s  (POBSP). 

Fresh eggs through f l y i n g  immatures; 
many n e s t s  with medium-sized o r  l a r g e  
young. O f  15 n e s t s  i n  a sample count: 
5 (33%) contained eggs, 1 (7%) had a 
small downy chick, 7 (47%) had medium- 
s ized  o r  l a r g e  chicks, and 2 (13%) con- 
t a ined  near f l edg ing  young (POBSP) . 
F a i r l y  common along beaches; 3 on eggs 
(BSFW) . 
Most n o t  nes t ing;  3 n e s t s  with eggs 
and 1 l a r g e  chick seen (BSFW, WBSP). 

Eggs t o  young i n  a l l  s t ages  (BSFW). 



HORNED PUFFIN 

247 

Fra te rcu la  co rn icu la t a  

S t a t u s  

Accidental ;  one record: February 1963. 

Observations 

The only record i s  a  ske le ton  (USNM 497918) co l l ec ted  12  February 
1963 by POBSP personnel.  The b i r d  was ev iden t ly  one of many washed up 
on the  Northwestern Hawaiian Is lands  i n  t h e  win te r  of 1962 t o  1963. 
A t  l e a s t  15 o the r  indiv iduals  were found by POBSP personnel on Kure, 
Midway, and P e a r l  and Hermes Reef (clapp and Woodward, 1968: 30) .  S t i l l  
o the r  puff ins ,  some of which may have been t h e  same b i r d s  reported by 
POBSP f i e l d  workers, were reported from Kure by Robbins (1966: 53) and 
from Midway by F i she r  (1965: 357). 

LAYSAN MILLER-BIRD Acrocephalus 2. f a m i l i a r i s  

S ta tus  

Endemic. Formerly a  common t o  abundant permanent r e s iden t ;  now 
e x t i n c t .  Nested during e a r l y  summer i n  bunch g r a s s  near  t h e  lagoon. 

Populations 

The Laysan Mil le r -b i rd  was f i rs t  c o l l e c t e d  f o r  sc ience  by Palmer 
and Munro i n  1891 and was named by Rothschild t h e  next yea? (1892b: 109).  
E a r l i e s t  accounts considered it " p l e n t i f u l "  o r  "abundant" but few numeri- 
c a l  population es t imates  were ever  published  a able LM-2). 

The Laysan Mil le r -b i rd  became e x t i n c t  sometime between 1915 and 
1923 and only sketchy d e t a i l s  of i t s  l i f e  h i s t o r y  were reported by the  
few b i o l o g i s t s  t o  observe t h e  species  i n  l i f e .  The most u s e f u l  informa- 
t i o n  ava i l ab le  i s  a  summary by Bailey .(1956: 117-118) and t h e  o r i g i n a l  
r epor t  by F i she r  (1903a: 805-806) from which most of t h e  fol lowing 
account is taken. Its l i f e  h i s t o r y  was probably very  s i m i l a r  t o  t h a t  of 
i t s  only r e l a t i v e  i n  t h e  c e n t r a l  Paci f ic - - the  Nihoa Mil le r -b i rd  (A*- 
cephalus - f .  kingi) of Nihoa, some 563 mi les  t o  t h e  southeast .  

Habits  

The Mil le r -b i rd  was f e a r l e s s  and i t s  confiding ways were described 
by a l l  b i o l o g i s t s  who encountered it. Birds  v i s i t e d  t a b l e s  a t  mealtime, 
a l i g h t e d  on and very near  people and searched i n s i d e  occupied bui ld ings  
f o r  i n s e c t  food. Munro (1942b: 2) described feeding ins ide  l i g h t e d  
bui ld ings  a t  n igh t  and commented t h a t  they  became a p e s t  i n  the  labora tory  
by perching on, t i p p i n g  and breaking t e s t  tubes.  

Birds were always described a s  very a c t i v e  o r  "busy." Much of t h i s  
a c t i v i t y  was devoted t o  t h e  p u r s u i t  and capture  of s e v e r a l  spec ies  of moths 



l o c a l l y  ca l l ed  "mi l le rs ,"  hence t h e  common name "mil ler-bird."  Accord- 
ing  t o  Munro t h e  moths were swallowed e n t i r e .  Feeding took p lace  i n  and 
around bui ld ings  and i n  var ious  types of vegetat ion,  p a r t i c u l a r l y  the  
mat- l ike Portulaca surrounding the  lagoon where c a t e r p i l l a r s  were a  
major food item. 

Ac t iv i ty ,  including singing,  reached peaks i n  morning and l a t e  
a f te rnoon and b i r d s  r e t i r e d  t o  t h e  s h e l t e r  of bushes o r  g r a s s  during 
t h e  warmer p a r t s  of t h e  day. The song was described a s  " l i eb l i ches , "  
( love ly )  (~chau ins land ,  1899: 44) and "musical" (Fisher ,  1903a: 806);  
and i t s  c a l l  was "a harsh  deep note much resembling t h a t  of a  thrush" 
( ~ o t h s c h i l d ,  1893-1900: 2). 

Nesting 

Nests were usua l ly  placed about two f e e t  from the  ground i n  t h e  
middle of l a r g e  clumps of bunch grass .  F i s h e r  s t a t e d  t h a t  l a r g e s t  
numbers were found along the  inne r  edge o f  t h e  bush g rass  a r e a  near  t h e  
lagoon. The nes t  was b e s t  descr ibed  by F i she r  (1903a: 806) a s  fol lows:  
/ I  The s t r u c t u r e  i t s e l f  i s  composed of d r i e d  grass  stems and blades,  f i n e  
r o o t l e t s ,  white a l b a t r o s s  f ea the r s .  The bowl i s  1 3/44 inches wide by 
the  same depth, and t h e  diameter of the  mouth i s  somewhat l e s s  than t h a t  
of the  i n t e r i o r ,  so  t h a t  t h e  edges of t h e  cup overhang a l i t t l e .  It i s  
l i n e d  with f i n e  r o o t l e t s ,  shredded grass ,  and white a l b a t r o s s  f ea the r s ,  
t h e  l a s t  being a very c h a r a c t e r i s t i c  f e a t u r e  of a l l  nests, . . .Occasionally 
a  t r a c e  of down was found on the  ins ide .  The ou te r  po r t ion  of t h e  n e s t  
i s  r a t h e r  loose ly  held together ,  and forms a globose mass 3 1/2 inches 
i n  diameter." 

Nesting was j u s t  g e t t i n g  underway i n  mid-May 1902 ( 1  c lu tch  of 3 
eggs; 1 incomplete c lu tch  of 2 eggs and many n e s t s  "apparently j u s t  ready 
f o r  eggs"). Eggs were taken by Palmer i n  l a t e  June 1891 and D i l l  and 
Bryan (1912: 22-23) found n e s t s  with eggs and young b i r d s  i n  l a t e  spr ing  
o r  e a r l y  s m e r .  The c lu tch  s i z e  was two o r  th ree .  Eggs v a r i e d  i n  s i z e  
 i is her) from 22 x 15 nun t o  19 x 14 nun. The ground color  va r i ed  from 
very  pa le  o l i v e  buff through greenish  white,  t o  almost pure white. Most 
eggs were blotched and spot ted  with o l i v e  c h i e f l y  a t  t h e  l a r g e r  end and 
o f t e n  with t i n y  white l i n e s  and specks s c a t t e r e d  over the  e n t i r e  egg. 

Although i t s  eggs were known t o  be someCimes ea ten  by t h e  Laysan 
Finch ( D i l l  and Bryan, 1912: 23), e x t i n c t i o n  was almost c e r t a i n l y  due t o  
d e s t r u c t i o n  of h a b i t a t  by r abb i t s .  

An exce l l en t  photograph of t h i s  spec ies  i s  found i n  F i she r  (1903a: 
Fig.  43) and Bailey (1956: 118).  

Specimens 

Seventy-seven Laysan Mil le r -b i rd  s k i n s  a r e  cu r ren t ly  d i s t r i b u t e d  i n  
museums a s  indica ted  i n  Table LM-1. Five a d d i t i o n a l  mounted specimens 
a r e  d i s t r i b u t e d  a s  fol lows:  SUI ( 2  i n  Laysan e x h i b i t ;  1 i n  e x t i n c t  b i r d  
case ) ;  DMNH ( 2  b i rds  i n  Laysan e x h i b i t ) .  Also preserved a r e  a t  l e a s t  2 
ske le tons  (BPBM); 4 n e s t s  (BPBM, 2; USNM, 2 ) ;  and 4 eggs (BPBM, 1, 
USNM, 3 ) .  



Table LM-1. Locations of Laysan Miller-bird skins. 

Adult Adult 
Museum Males Females Other Totals 

AMNH 
BPBM 
CMNH 
MCZ 
w 
USNM 
0ther"c 

'Totals 40 26 11 77" 

*Law Coll. ( 1  d, 1 9 ) ;  Hachusiki (1); Carnegie Mus. (1 d ) ;  Acad. Nat. 
Sci. Phila. (2  dd). 

++%According t o  Greenwa.~ (1958: 393), a t  l e a s t  one specimen i s  a t  Bremen 
and a t  Denver. 

Table LM-2. Observations of Laysan Miller-bird on Laysan. 

Population 
Date of Survey Estimate Breeding Status,  Remarks, References 

1891 16-27 June "plent i ful"  Two nests  with eggs, 24 June (Palmer 
i n  Rothschild, 1893-1900: x i ,  2). - 

1896 24 June- ? Present (Schauinsland, 1899: 100). 
24 Sept. 

1902 16-23 May "abundant" "One of the most abundant of the four 
s t r i c t l y  land birds;  many empty nests 
and two with eggs"   ish her, 1903a: 806). 

22-23 May ? 3 eggs and 2 nests collected (uSNM). 

1903 20-28 Apr. ? A t  l e a s t  26 specimens and 2 nests  and 
eggs collected by W.A. Bryan (AMNH, BPBM). 

1904 12 May ? 1 collected by Schlemmer (MCZ). 

1907 17-19 May ? 8 collected by Schlemmer (McZ, PANS). 

1911 24 Apr.- (under 300) " least  abundant of the indigenous [land] 
5 June species." A few nests with eggs and 

young  i ill and Bryan, 1912: 22-23). 



Table LM-2. (continued) 

Population 
Date of Survey Estimate Breeding S t a t u s ,  Remarks, References 

1912 22 Dec. - "abundant" ( ~ a i l e y ,  1956 : 117).  
1913 11 Mar. 

"a t  l e a s t  "Least p l e n t i f u l  of land b i r d s  on 
600" Laysan, but . . , in  no present  danger of 

ex t inc t ion"  (Wi l l e t t ,  ms.). 

1915 3 Apr. perhaps " f a i r l y  comon" (Munter, 1915: 140).  
1,500 

1916 9 Feb. ? A few seen around bui ld ings  (Munter, 
ms.). 

1918 8-10 Sept.  e x t i n c t ?  Not seen ( ~ i g g s ,  a s . ) .  

1923 8-13Apr.  e x t i n c t  (wetmore, ms.). 

LAYSAN HONEY -EATER Himatione sanguinea f r a i t h i i  

S ta tus  

Endemic. Formerly common permanent r e s i d e n t ;  e x t i n c t  s ince  l923* 
Nested i n  bunch g rass  and C h e n o a o ~ b u s h e s  near  the  lagoon during 
spr ing  and e a r l y  s m e r .  

Populations 

The Laysan Honey-eater was f i r s t  repor ted  by Isenbeck ( ~ i t t l i t z ,  
1834: 125) i n  1828 and was formally described by Rothschild (1892b: 
109-110) i n  1892 from specimens taken by Palmer and Munro t h e  previous 
year .  Although a l l  subsequent workers repor ted  t h e  species,  the  only 
populat ion es t imates   able LH-2) a r e  those  made i n  l 9 l l  (about 300), 
1915 (about 1,000), and j u s t  p r i o r  t o  i ts  ex t inc t ion  i n  1923 (3).  

The few published observat ions suggest t h a t  honey-eaters were never 
very  abundant on Laysan. Isenbeck considered it "not very common" i n  
1828 and o the r  workers through the  e a r l y  p a r t  of the  20th century s t a t e d  
o r  implied t h a t  though it occurred i n  f a i r  numbers it was never the less  
the  l e a s t  common of the  endemic species .  Any major reduction i n  numbers 
apparently occurred a f t e r  1902. 

D i l l  and Bryan est imated t h e  populat ion a t  300 b i r d s  i n  1911 and i n  
1913 Bailey repor ted  "a few" confined t o  the  few remaining patches of 
r ap id ly  disappearing vegetat ion.  Munter's 1915 es t imate  of "about 1,000 
b i rds"  and " f a i r l y  common" i s  perhaps t o o  generous s ince  he considered 
them not very  numerous the  following year .  A t  any r a t e  only t h r e e  b i r d s  
remained by 1923 and the  l a s t  of these  per ished i n  a sandstorm on 20 Apr i l  
(wetmore, ms. ). 



Habits  

The few b i o l o g i s t s  who observed the  Laysan Honey-eater l e f t  few 
d e t a i l e d  accounts of i t s  l i f e  h i s to ry .  The most use fu l  information i s  
contained i n  the  o r i g i n a l  observat ions o f  F i s h e r  (1903a: 803-804) and 
i n  t h e  compilation by Bailey (1956: 119, 122) .  

The honey-eater, l i k e  the  mil ler-bird,  was very  ac t ive ,  cons tant ly  
f l i t t i n g  about i n  vegeta t ion  o r  near  t h e  bui ld ings .  Most accounts sug- 
g e s t  t h a t  it was l e s s  f e a r l e s s  and confiding than t h e  mi l l e r -b i rd  
although b i r d s  d id  occasional ly e n t e r  bu i ld ings  f o r  moths and D i l l  and 
Bryan ( 2 :  22) repor ted  four b i r d s  roos t ing  i n s i d e  a bui ld ing  a t  n ight .  

Birds o r i g i n a l l y  f ed  r egu la r ly  on n e c t a r  from t h e  l a r g e  flowers of 
Capparus sandwicheana and changed t o  Por tu laca  and Sesuvium when the  
Capparus became e x t i n c t .  When feeding i n  bushes, b i r d s  f l i t t e d  r ap id ly  
about reminding Schauinsland (1899: 44) of hummingbirds. F i she r  (19038: . ~~ 

804) made a s & i l a r  comment on b i r d s  feeding on t h e  low mat flowers 
except t h a t  b i r d s  were then  walking from flower t o  flower r a t h e r  than 
hovering before them. Insec t s  were a very  important p a r t  of the  d i e t  
and probably more important than nec ta r  a t  some seasons. F i she r  (1903a: 
804) reported t h e i r  feeding on small, green  c a t e r p i l l a r s  taken from 
Cheno odium bushes and a l l  observers  saw them feeding on the  abundant 
moths "millers") which occurred throughout the  i s l and .  The moths were __Er_ 
held  i n  one f o o t  while the  wings were removed and only the  s o f t  p a r t s  
were eaten.  

Palmer ( i n  Rothschild, 1893-1900: 4 )  described the  song a s  low, 
sweet, and cons i s t ing  of s e v e r a l  notes.  One b i rd ,  captured and hand-held, 
sang and answered Palmer's wh i s t l e  apparent ly  unafraid.  Birds were sa id  
t o  be usua l ly  s i l e n t  except during the  breeding season. Singing was re-  
ported between December and mid-June. 

Honey-eaters occurred over the  e n t i r e  i s l a n d  (p isher ,  1903a: 804) 
but  were more abundant i n  t h e  i n t e r i o r  nea r  t h e  lagoon, probably ( i n  
1902) a t t r a c t e d  by t h e  f lowering vegeta t ion  a s  w e l l  a s  by nes t ink  
h a b i t a t .  Nesting was usua l ly  i n  the  bunch g r a s s  near  the  lagoon but  
Schauinsland (1899: 101-102) found some n e s t s  i n  Chenopodium. The nes t  
was a cup-shaped a f f a i r  of r o o t l e t s  and g rass ,  l i n e d  with f i n e  r o o t l e t s  
and usual ly  albatross down. Fisher  (1903a: 804) commented t h a t  n e s t s  
could be d is t inguished from the  very s i m i l a r  n e s t s  of the  mi l l e r -b i rd  
by the  absence of white f e a t h e r s  but  apparent ly  t h i s  was not  always t r u e .  
Schauinsland (1899: 101-102) f u r t h e r  d is t inguished honey-eater n e s t s  by 
t h e i r  t i g h t e r  cons t ruc t ion  and more shallow cup. 

D e t a i l s  on t h e  breeding cycle a r c  unavailable.  A few n e s t s  with 
eggs and/or young were recorded by var ious  observers  but without s p e c i f i c  
da te s .  A nes t  wi th  a s i n g l e  egg was taken by F i she r  (1903a: 804) some- 
time i n  mid-May and a t  l e a s t  one egg was taken by W.A. Bryan on 10  May 
(BPBM). Bailey (1956: 122) gave t h e  c l u t c h  s i z e  a s  "four t o  f ive"  and 
s e v e r a l  s e t s  of th ree  were taken by e a r l y  c o l l e c t o r s .  The eggs were 



Populat ions 

The Laysan Finch, always a conspicuous p a r t  of the  i s l and  avifauna, 
was mentioned by near ly  a l l  v i s i t o r s  t o  Laysan. I t s  b r i g h t  co lors ,  song 
and hardy nature made it a popular cage b i r d  and sh ips  v i s i t i n g  Laysan 
f r equen t ly  t ranspor ted  b i r d s  t o  Midway, Honolulu and perhaps elsewhere. 
The species  was formally named (Wilson, 1890: 341) from a capt ive  b i r d  
purchased i n  Honolulu from a shipment of 60 imported i n  1889. 

A common term used by var ious  observers  through 1915 i n  descr ib ing  
t h e  f i n c h  population, "everywhere in  abundance," i s  understandable. The 
f inches  were tame, cons tan t ly  i n  evidence and entered occupied bui ld ings  
where they explored everything i n  s i g h t ,  roosted, sang and ( i n  1923) even 
b u i l t  nes ts .  Few observers,  however, attempted the  d i f f i c u l t  t a s k  of 
es t imat ing  the  f inch  populat ion  a able LF-3) . D i l l  and Bryan est imated 
2,700 b i rds  i n  1911 and Munter est imated 4,000 i n  1915. Finches were 
s t i l l  "very common" i n  1916. The population dropped t o  100 b i r d s  i n  
1923 bu t  had increased t o  a t  l e a s t  1,000 i n  1936. This d r a s t i c  f luc tua -  
t i o n  i n  numbers seems t o  have p a r a l l e l e d  the  degradat ion and subsequent 
recovery of the  vegeta t ion .  Bi rds  were again considered "quite  abundant" 
i n  1950 by Brock who est imated about 5,000 b i rds  t h e  following year .  
Woodside est imated about 5,000 b i r d s  i n  1957. Warner est imated a con- 
s e r v a t i v e  10,000 b i r d s  a s  t h e  r e s u l t  of a t r a n s e c t  census i n  1959. 
Numbers a r e  believed t o  have remained a t  about t h i s  l e v e l  t o  t h e  present  
time  a able LF-3) . 
Habits  

F i s h e r ' s  observat ions of 1902 (1903a: 804) a r e  equal ly  appropr ia te  
today: "qui te  f e a r l e s s  and unsuspicious. It i s  a l s o  saucy t o  a marked 
degree, and ignores t h e  presence of man when he i s  peaceably disposed. 
One can not walk anywhere without  encountering them s i n g l y  o r  i n  l i t t l e  
f locks ,  d i l i g e n t l y  searching f o r  food among the  bushes, o r  out  i n  t h e  
open. When d is turbed they eye the  i n t r u d e r  with i n t e r e s t  o r  h a l f  i n  
doubt and u t t e r  t h e i r  low, mellow l i n n e t - l i k e  c a l l .  They do not f l y  f a r ,  
but  p r e f e r  t o  a l i g h t  soon, and run along t h e  ground, o r  elude pur su i t  by 
suddenly crouching under a grass  tussock." Schauinsland (1899: 44) s t a t e d  
t h a t  a t  mea l t ime  f inches  would "sit  on t h e  edge of our p l a t e s  and share 
our r i c e  and bacon." Finches today a r e  only s l i g h t l y  l e s s  confiding. 

Food - 
Fisher  (1903a: 8 0 4 ) ~  t h e  f i rs t  t o  r e p o r t  on t h i s  species  a t  length, 

noted t h a t  these  f inches  were "fond of t h e  s o f t  p a r t s  of g r a s s  stems, 
tender  shoots  of bushes, seeds, and espec ia l ly  of eggs." 

More recent  observers have been more s p e c i f i c  about vegeta t ion  eaten.  
Apparently Tribulus seeds and seeds of Eragros t i s  a r e  a major s t a p l e ,  more 
observers  having noted these  p l a n t s  being eaten more o f t en  than any o ther  
( ~ a b r e c ~ u e ,  1957: 17; Wilder, ms .  b; Kramer, ms . ;  Warner, ms., Crossin, 
P~BSP).  Other items apparent ly  f r equen t ly  ea ten  a r e  inf lorescences  of 
coconuts (Walker, ms. b; c r o s s i n )  and t h e  seeds and buds of Boerhavia and 



Por tu laca  (Crossin; Kramer, ms.). They have a l s o  been noted feeding on 
t h e  cen te r s  of f lowers of Ipomoea (Kramer, ms.) and Nicotiana (Crossin) .  

Their  passion f o r  b i r d s '  eggs has been described by numerous ob- 
se rve r s  and any eggs l e f t  unattended f o r  a few moments a r e  soon broken 
and t h e i r  contents  ea ten  by the  f inches .  Finches a l s o  concentrate  a t  
t he  edges of t e r n  colonies  and take  advantage of any disturbance (such 
a s  human en t ry )  by f l y i n g  i n  and a t t ack ing  una-ttended eggs. Species 
whose eggs a r e  known t o  have been eaten by t h e  f i n c h i n c l u d e  Bulwer's 
P e t r e l  and the  Wedge-tailed Shearwater, Sooty, Gray-backed and White 
Terns, and Black and Brown Noddies  ishe her, 1.903a: 801; Bailey, 1956: 
123; Wetmore, ms. ; Crossin, S tadel ,  POBSP). Bryan and D i l l  (1912: 22) 
indica ted  t h a t  the  f inches  a l s o  a t e  f inch eggs but  no more recent  observer 
ha,s confirmed t h i s .  The contents  of a l b a t r o s s  eggs, most probably old 
and ro t t en ,  a r e  a l s o  av id ly  eaten ( ~ i g . 4 2 )  but  it i s  doubtfu l  i f  t he  
f inches  themselves break t h e  eggs. Probably most a l b a t r o s s  eggs eaten a r e  
those broken by o t h e r  animals (man, sea l s ,  Br is t le - th ighed curlews) o r  
those t h a t  may have b u r s t  due t o  a combination of high i n t e r n a l  pressure 
from egg-decomposition and rough contact  caused by storms ( a s  i n  t h e  i n -  
s tance  of eggs wind-rowed along t h e  lagoon edge). 

Figure42. Laysan Finches feeding on remains o f  a l b a t r o s s  egg, March 
1965. Photo by R.B. Clapp. 



Crossin (POBSP), who watched these  b i r d s  feeding i n  Sooty Tern 
colonies  during June 1966, g ives  t h e  most d e t a i l e d  notes on the  egg- 
e a t i n g  process : 

When [POBSP] personnel moved through the  t e r n  colony, 
f inches  were observed on numerous occasions t o  approach an 
exposed egg and peck through the  s h e l l  with. . . forceful  
blows. Pieces of the  s h e l l  were then  chipped o f f  and 
f l ipped  as ide  u n t i l  a. . . large hole.. .usually [ a  ragged 
c i r c l e ]  of about 3/4 inch diameter [was made]. The b i r d s  
then  sipped the  contents ,  l i f t i n g  t h e i r  heads back a s  i f  
dr inking water. 

Cross in ' s  observat ions a l s o  suggest t h a t  egg-eating i s  a  learned 
t r a i t .  I n  one ins tance  a number of immature f inches  "were given every 
oppor tuni ty  t o  a t t a c k  f r e s h l y  uncovered eggs, but ignored them and con- 
t inued feeding on seeds of Boerhavia and o ther  p lants ."  On t h e  o the r  
hand "as soon a s  a  t e r n  was f lushed from i t s  egg, nearby a d u l t  f inches  
quickly proceeded t o  t h e  egg and began feeding." 

Observations by Crossin and by S t a d e l  (POBSP) i n  June 1967 c l e a r l y  
i n d i c a t e  t h a t  human disturbance coupled with the  f inches '  propens i ty  f o r  
e a t i n g  eggs can r e s u l t  i n  considerable Sooty Tern egg mor ta l i ty .  Crossin 
bel ieved t h a t  a t  l e a s t  s eve ra l  thousand eggs were destroyed by f inches  i n  
June 1966 and S t a d e l  est imated t h a t  more than 1 0  percent  of t h e  eggs then 
p resen t  were destroyed i n  June 1967. 

Other species  of t e r n s  may a l s o  have a l a r g e  proport ion of t h e i r  eggs 
destroyed under the  e f f e c t  of human disturbance.  I n  1923 Wetmore (ms.) 
noted t h a t  most, if not  a l l ,  White Tern and Black Noddy eggs i n  t h e  a r e a  
of t h e  Tanager Expedition campsite were destroyed wi th in  a  few hours of 
t h e  f i e l d  p a r t y ' s  a r r i v a l .  Bailey (1956: 123) found the  brunt  of preda- 
t i o n  t o  be on Black and Brown Noddies and on Gray-backed Terns bu t  
comments by D i l l  and Bryan (1912: 22) a l s o  suggest t h a t  considerable egg 
des t ruc t ion  may occur a s  the  r e s u l t  of human disturbance.  

Being somewhat oppor tun i s t i c  feeders ,  Laysan Finches have been ob- 
served feeding on meat. Munro (1942b: 2 )  reported them feeding on maggots 
and f l e s h  of dead b i rds ,  and more recent ly ,  i n  March 1965, POBSP personnel  
noted them feeding on the  f l e s h  of dead a l b a t r o s s  chicks. 

Reproduction 

Annual Cycle: Although no one v i s i t  could obtain s u f f i c i e n t  d a t a  
t o  d e l i m i t  t he  breeding cycle,  t h e  va r ious  s e t s  of observat ions (Table 
LT-3) seem c l e a r l y  t o  ind ica te  spr ing  and summer nest ing.  Bai ley  reported 
eggs being l a i d  i n  February and March but no nes t s  were found recen t ly  
during those months desp i t e  f a i r l y  in t ens ive  checks of p o t e n t i a l  nes t  
s i t e s  during two March v i s i t s  (1968 and 1969, BSFW). However, Bailey 
was on Laysan continuously f o r  nea r ly  t h r e e  months and made much more 
thorough observations than could recent  observers,  who seldom spent  more 
than a few days. 



Thus although eggs may occas ional ly  be l a i d  in  February and March, 
o t h e r  observat ions and c o l l e c t i o n s  suggest  t h a t  most egg l ay ing  occurs 
from l a t e  A p r i l  through May and June and t h a t  most young have f ledged 
by t h e  end of July o r  e a r l y  August. Young have been seen i n  the  nes t  a s  
l a t e  a s  mid-September (1964) but  ev iden t ly  few nes t s  a r e  a c t i v e  i n  t h i s  
month, o r  i n  following months u n t i l  t he  beginning of another  breeding 
season. 

Nest S i t e s :  On Laysan, clumps of Eragros t i s  a r e  used almost ex- 
c l u s i v e l v  f o r  nes t  s i t e s .  In both 1913 and 1923 however, when f a r  l e s s  - 
E r a g r o s t i s  was ava i l ab le  than e a r l i e r  o r  a t  present ,  b i r d s  were seen 
bu i ld ing  nes t s  i n  holes i n  p i l e s  of phosphate rock. I n  1923, one b i r d  
b u i l t  a  n e s t  i n  one of the  o ld  bui ld ings ,  i n s ide  one of t h e  windows 
a g a i n s t  a  board (wetmore, ms.) and i n  1902 Fisher  found one o r  more n e s t s  
i n  Chenopodium bushes. 

Apparently only Eragros t i s  i s  now used f o r  nes t  s i t e s .  Crossin 
(POBSP) has given the  b e s t  recent  survey o f  nes t  s i t e s .  He noted t h a t :  

i n  t h e  v a s t  major i ty  of cases t h e  s i t e s  chosen were t h e  
dense por t ions  of the  g ras s  clumps where the  o ld  blades 
had f a l l e n  down and [where] new green blades overhung. 
The dense mats of dead g rass  blades usua l ly  formed the  
foundations f o r  t h e  nes t  bottoms. A l l  nes t s  were...par- 
t i a l l y  t o  completely hidden Efrom] view by overhanging 
g r a s s  blades. A few n e s t s  were b u i l t  e n t i r e l y  wi th in  t h e  
mass of dead overhanging leaves  wi th in  a  clump. Grass 
clumps growing adjacent  t o  o ld  Scaevola bushes seemed t o  
be e spec ia l ly  favored; one such clump contained t h r e e  o ld  
n e s t s  and an a c t i v e  one with one egg. I n  open grassy  a r e a s  
away from Scaevola the  b i r d s  choose e i t h e r  very  dense s i n g l e  
clumps, o r  much more often,  t he  a r e a  between two immediately 
adjacent  clumps of g ras s  where leaves  from both p l a n t s  form 
a dense canopy and an abundance of f a l l e n  dead blades between 
t h e  two. 

Seven nes t s  found by Crossin var ied  from 4 t o  17 inches (2 = 13.1) 
above t h e  ground but  he noted t h a t  t h e  n e s t  he ight  was inva r i ab ly  d i c t a t e d  
by t h e  s i z e  and form of t h e  g ras s  clump with a l l  n e s t s  found i n  the  most 
secluded por t ion  of any respect ive  clump. F i she r  (1903a: 805), t he  only 
observer  t o  r epor t  nes t  s i t e s  i n  any d e t a i l ,  noted t h a t  n e s t s  i n  g ras s  
clumps were " i n  each case...wedged i n  the  cen te r  of t h e  tussock, w e l l  
hidden by t h e  t a l l  grass  stems." 

The Nest: The only observer who published a desc r ip t ion  of t h e  nes t  - 
was ~ i s h e w 9 0 3 a :  85) who repor ted  t h a t  "it i s  made of r o o t l e t s ,  twigs, 
and coarse grass ,  and t h e  whole s t r u c t u r e  i s  r a t h e r  loose ly  put  together .  
The shallow cup i s  2-3/4 inches i n  diameter  and i s  t i e d  with shredded 
g rass .  " 

Crossin, who has observed more n e s t s  c lose ly  than any o t h e r  observer,  
noted t h a t  "nest  dimensions were markedly uniform a s  was the  na ture  of the  



n e s t  material ."  Outside he igh t s  of the  seven n e s t s  ranged from 2-1/4 
t o  3 inches (2 = 2,7),  and outs ide  widths ranged from 4-1/2 t o  6 inches 
(2  = 5.4). The ranges and mean bowl depth and width f o r  the  seven n e s t s  
were, respect ive ly ,  1-3/k t o  2-1/4 ( z  = 2.1) and 2-1/2 t o  3 (x = 2.9) 
inches. Crossin added t h e  following remarks on the  composition of the  
n e s t :  

I n  t h e  few n e s t s  found which were j u s t  begun, long grass  
r o o t l e t s  formed t h e  b a s i s  f o r  the  bottom and s i d e  wal ls .  
I n  a l l  f in i shed  n e s t s  dead grass  blades and stems [were] 
interwoven among the  r o o t l e t s  and t h e  e n t i r e  s t r u c t u r e  ...[ was] composed of these  p l a n t  po r t ions .  There [was] 
e s s e n t i a l l y  no cup l i n i n g ,  the  e n t i r e  cup por t ion  being 
cons t ruc ted  of smal ler  and f i n e r  g r a s s  blades and coot- 
l e t s .  The f i n i s h e d  s t r u c t u r e  is...compact and the  su r -  
rounding g rass  blades allow the  nes t  t o  remain in  p lace  
f o r  long periods.  

: Fishe r  (1903a: 805) described the? eggs a t  some length.  Clutch 
s i ze ,  d e s p i t e  F i s h e r ' s  ( 2 s . )  pronouncement t h a t  " th ree  eggs a r e  l a i d "  
ranges from 2 t o  4 eggs, with 3 most o f t en  found. 

In t roduct ions  

Laysan Finches were success fu l ly  introduced t o  Midway i n  1891 and 
following years  and survived u n t i l  1944 a f t e r  t h e  acc iden ta l  in t roduct ion  
of r a t s .  Recently ( i n  ?.larch 1967) b i r d s  were introduced t o  Southeast 
I s land,  Pea r l  and Hermes Reef, by BSFW personnel  and a r e  now we l l  es tab-  
l i s h e d  there .  Laysan Finches breed success fk l ly  i n  c a p t i v i t y  and the  
s u r v i v a l  of the  spec ies  seems assured.  A s tatement  by D i l l  i n  l g l l  
(1912: 22) seems appropr ia te :  "One of t h e  l a s t  b i r d s  t o  disappear  from 
t h e  i s l and  w i l l  be t h e  Laysan Finch....Laysan I s l and  i s  an i d e a l  p lace  
f o r  t h i s  bird,  but  should anyone be rash enough t o  introduce it t o  a 
c i v i l i z e d  community it would be a p e s t  t h a t  would r i v a l  the  English 
Sparrow." However, s e v e r a l  importations t o  Iionolulu were unsuccessful,  
perhaps due t o  some insect-borne b i r d  d i sease  ( c f .  Warner, 1968: 109-110). 

Specimens 

One hundred n ine ty  specimens of Laysan Finches a r e  cu r ren t ly  d i s t r i b u -  
t ed  i n  museums a s  ind ica ted  i n  Table LF-1. Eight  a d d i t i o n a l  mounted 
specimens a r e  d i s t r i b u t e d  a s  follows: AMNH ( 1  male and 1 female i n  Laysan 
e x h i b i t ) ;  BPBM ( 2  females);  DMNH ( I  male and 1 female i n  Laysan e x h i b i t ) ;  
SUI ( 2  b i r d s  i n  Laysan e x h i b i t ) .  Also preserved a r e  a t  l e a s t  26 skele tons  
(BPBM, 1; UMMZ, 20 av ia ry  b i r d s ;  USNM, 5 ) ;  2 a l coho l i c s  (USNM); 4 nes t s  
(BPBM, 1; USNM, 3 ) ;  and 5 c lu tches  of eggs (BPBM, 2; USNM, 3) .  

Banding 

Five hundred s i x t y - s i x  Laysan Finches were banded by BSFW personnel 
 a able LF-2). 



Table LF-1. Locations of Laysan Finch skins. 

Museum Males Females Other Totals 

AMNH 16 23 4 43 
BPBM 16 15 6 37 
CMNH 1 1 0 2 
MCZ 7 2 0 9 
SUI 1 0 2 
UMMZ 0 0 14  
USNM (non-FOBSP) 34 33 6 

(POBSP) 2 2 o 
Other+ 3 2 0 

Totals 80 78 3 2 190 

+Yale Univ. ( 1  9 )  ; Hachisuki ( 1  d);  Moseley (1 6); Law Coll. (1 d, 1 0 ) .  

*Includes 2 aviary skins. 

Table LF-2. Laysan Finches banded on Laysan by the BSF'W. 

Number Banded 

Inmature 
and 

Period of Survey Males Females Unknown Totals 

1964 March 
Sept. 

1966 March 
Sept. 

1967 Sept. 
1968 March 

Sept . 
Totals 204 206 1.56 566 

Table LF-3. Observations of Laysan Finches on Laysan. 

Population 
Date of Survey Estimate Breeding Status ,  Remarks, References 

1828 24 Mar. ra ther  common Vague description by Isenbeck ( i n  - 
~ o t h s c h i l d ,  1893-1900: v i ) .  

1891 1 6 - 8  June common Eggs and small young (Rothschild, 
1893-1900: 5). 
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Table LF-3. (continued) 

Population 
Date of Survey Estimate 

1894 26 Nov., ? 
8 Dec. 

1896 24 June- ? 
24 Sept. 

1902 16-23 May ? 

22-23 May ? 

1904 10 May ? 

1905 19 Sept. ? 

1907 16-17 May ? 

l g l l  24 Apr . - 2,700 
5 June 

l 12 Dee.- ? 
1913 11 Mar. 

1916 9 Feb. very common 

1918 8-10 Sept. ? 

1923 8-13 Apr. few 

20-23 Apr. numerous 

Breeding Status, Remarks, References 

Single specimen collected (MCZ). 

Breeding (Schauinsland, 1899: 101). 

Everywhere; several  nests found, a l l  
with f resh  eggs (Fisher, 1903a: 804- 
805). 

2 nests with fresh eggs ( 1  with 2 eggs, 
1 with 3 collected) (uSNM). 

A t  l e a s t  28 skins and specimens col- 
lected by W.A. Bryan or  h i s  associates 
( A m ,  BPBM), including a nest  and egg 
on 10 May. 

1 collected by Schlemmer (McZ). 

Present (wilder, 1905: 393). 

5 collected by Schlemmer (MCZ). 

Many nests  with fresh eggs found i n  
May  i ill and Bryan, 1912: 22). 

'kbundant;" f i r s t  egg on 11 February; 
another on 3 March and a s e t  of 3 on 
10 March ( ~ a i l e y ,  1956: 123). 

" A l l  pa r t s  of island" ( ~ u n t e r ,  1915: 
140). 

Many singing (Munter, ms.). 

Found everywhere; most common around 
old bui dings and a t  southwest end of t island Diggs, ms.). 

One building nest inside window of 
house on 8 th  (Wetmore, ms.). 

Some seen nest building  a all, ms. ; 
Dickey, ms.). 



Table LF-3. (continued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1923 29 Apr.- 100 Four introduced from Midway on 30 
14 May A p r i l  (wetmore, ins.); some n e s t  bu i ld -  

ing  by 20 A p r i l    all, ms.  ) ; complete 
c lu tch  (3  eggs)  10  May; s e v e r a l  p a i r s  
n e s t  bui ld ing  12  May (wetmore, m s .  ) 
and nes t  with f r e sh  eggs c o l l e c t e d  
(USNM) . 

1924 6 m y  only a few (wilder ,  ms . ) . 
1930 2-18 Aug. many (wilder ,  rns. b) .  

hundreds 

1936 7-8 Mar. many No n e s t s  found (Trempe, ms. ). 
hundreds 

1 2  Dec, 1,000 ( ~ o u l t a s ,  ms. ) . 
1950 23 June q u i t e   rock, 1951a: 372). 

abundant 

1951 l a t e  June- 5,059 Estimated from t r a n s e c t  censuses 
e a r l y  July  rock, 1951b: 18) .  

1955 1 0  Feb. thousands (POFI) . 
1957 25 June- 5,000 (Woodside, ms. b ) .  

3 July 

8-12 J u l y  everywhere ( ~ a b r e c q u e ,  1957 : 1 7 ) .  

1958 27 May- 10,100 Estimate based on t r a n s e c t  census and 
4 June bel ieved t o  be conservat ive.  Eggs i n  

a l l  s t ages  of incubation t o  week o ld  
young (warner, ms . ) . 

1959 28 Apr.- ? Most pa i r ed  bu t  no n e s t s  found (Kramer, 
1 h Y  ms.). 

1961 7-8 Mar. very More than  i n  1959; no n e s t s  found 
abundant (woodside and Kramer, ms  . ) . 

4-10 Sept. 10,000 No a c t i v e  nes t s ;  s eve ra l  r ecen t ly  
f ledged fmmatures (woodside, m s .  c ) .  

1962 14-19 June very  (Kramer and Beardsley, ms . ) . 
abundant 



Table LF-3. (continued) 

Population 
Date of Survey Estimate 

1963 11-l3 Feb. 10,000 

3-10 Dec. ? 

1964 10-11 Mar. 10,000 

16-20 Sept . thousands 

1965 6-11 Mar. 3,000- 
5,000 

17-21 J u l y  10,000 

5-12 Aug. (40,000)* 

1966 26-31 Mar. 7,400 

10-16, 
20-21 June 10,000 

17-18 Sept. very 
abundant 

20-23 Oct. 10,000 

1967 18-19 Mar. 4,000- 
5,000 

7-12 June 10,000 

5-11 Sept. severa l  
thousands 

13 Dec. w r y  
common 

Breeding Sta tus ,  Remarks, References 

No n e s t s  found (PQBsP). 

(walker, ms .  b) .  

No s igns  of nest-building noted (BSFW, 
PQBSP) . 
Very abundant; one near-fledged young 
seen being fed by parent  (BSFW, POBSP). 

No nes t s  found (POBSP). 

Many f l y i n g  young s t i l l  begging f o r  
food, about 5,000 fledged i m a t u r e s  
(POBSP) . 
About 10,OOW fledged immatures. One 
young seen being fed  by parent  on 6 
~ u g u s t  (POBSP) . 
Estimate based on t r a n s e c t  census; no 
breeding noted; s e r i e s  captured (BsFW) . 
New nes t s  through f u l l y  fledged young; 
estimated (15,000)* young; 1,000 eggs 
(POBSP) . 

No nes t s  found (POBSP). 

No n e s t s  found (BSFW, POBSP). 

Se r ies  captured f o r  t ransplanta t ion.  Eggs 
t o  f ly ing  immatures (POBSP). 

Abundant; post-breeding; severa l  young(?) 
seen begging f o r  food (POBSP). 

*Estimate probably excessive. 



Table LF-3. (cont'inued) 

Population 
Date of Survey Estimate Breeding S ta tus ,  Remarks, References 

1968 17-19 Mar. s e v e r a l  No nes t s  found d e s p i t e  inves t iga t ion  
thousand of s e v e r a l  hundred p o t e n t i a l  n e s t  s i t e s  

(BSFW, POBSP) . 
1969 %-29 Mar. 11,882 Estimate based on t r a n s e c t  census. 

Over 500 p o t e n t i a l  nes t  s i t e s  checked 
but no n e s t s  found (BsFW). 

2-3 June 7 365 Eragros t i s  clumps inves t iga ted:  9 
nes t s  found: 6 apparent ly  used pre-  
viously,  1 with a  pre-laying b i rd ;  1 
with 1 egg and 1 with 1 young (BsFW). 

9 Sept. abundant (BSFW) . 

RABBIT 
(EUROPEAN HARF) 

Mammals 

Orytylagus cuniculus 

S t a t u s  

Introduced i n  1903 and subsequently. Ext i rpa ted  i n  1923. 

Observations 

D i l l  and Bryan (1912: 9 )  reported t h a t  r a b b i t s  were introduced t o  
Laysan about 1903 but  Bryan l a t e r  (1915: 293) indica ted  t h a t  these  animals 
were introduced i n  1903 and 1904. Most secondary sources repeat  the  former 
s tatement  but  Tomich (1969: 30)  r ecen t ly  s t a t e d  t h a t  t h e  r a b b i t s  were i n t r o -  
duced i n  1902 and 1903. Presumably t h i s  conclusion i s  based on D i l l  and 
Bryan's statement t h a t  Max Schlemmer "could not  g ive  t h e  exact  da te s  
[of  in t roduct ion]  but  th inks  the  f i rs t  were imported e i g h t  o r  nine years  
ago, o r  about 1903. " However, W,A. Bryan (& D i l l  and Bryan, 1912: 26) 
c l e a r l y  indica ted  t h a t  t h e  r a b b i t s  were introduced " shor t ly  a f t e r  my former 
v i s i t "  ( ~ ~ r i l - ~ a y  1903). I n  any case, t hese  animals were brought t o  Laysan 
on more than one occasion ( D i l l  and Bryan, 2. G.). 

The rabbi t s ,  which were s a i d  t o  have been imported f o r  the  purpose of 
s t a r t i n g  a  rabbit-canning business,  cons is ted  of domestic r abb i t s ,  Belgian 
and English Hares. They prospered g r e a t l y  and began t o  cause se r ious  damage 
t o  the  vegeta t ion   a able R-1). By l g l l  t h e  r a b b i t s  had el iminated seve ra l  
spec ies  of p l an t s  t h a t  had been present  i n  1903. 



D i l l  and Bryan's r epor t  of t h e i r  e f f e c t  eventual ly r e su l t ed  i n  two 
expedi t ions  which were sen t  t o  des t roy  the  r a b b i t s .  The former, which 
spent  t h r e e  months on Laysan i n  t he  winter  of 1912-1913, k i l l e d  many 
thousands but f a i l e d  t o  exterminate them, l a r g e l y  due t o  a l a c k  of ammu- 
n i t i o n  (Sal isbury,  ms.). The second expedit ion,  the  Tanager Expedition 
of 1923, a r r ived  too l d t e  t o  do l i t t l e  more than apply t h e  coup-de-grace 
a s  the  animals had nearly ex t i rpa ted  themselves by having ea ten  almost a l l  
of t h e i r  p o t e n t i a l  food saurces.  

Table R-1.  Observations of r a b b i t s  on Laysan. 

Period of Observation Observations 

1910 16-18 Jan.  'h l a r g e  number o f  r a b b i t s  was found there ,  and if 
they should increase  t o  a much g r e a t e r  number, 1 am 
of t h e  opinion t h a t  they would des t roy  t h e  vegeta-  
t i o n  and then a t t a c k  t h e  b i r d s '  eggs. The r a b b i t s  
should be ex-terminated. " ( ~ a c o b s ,  m s .  ) . 

2 Sept. 

l g l l  24 Apr. - 
5 June 

1912 22 Apr. 

1912 22 Dec. - 
1913 11 Mar. 

1914 11 Sept.  

"The rabb i t s . .  .a.re increas ing  very r ap id ly  and w i l l  
no doubt d i s t u r b  t h e  b i r d s  i n  time i f  they do not 
do so  now." (Cochran, m s .  c ) .  

M&ny bushes k i l l e d .  Often seen feeding in  the  green 
juncus (=Sesuvium portulacastrum) near  the  lagoon 
where a t  t imes " , . . there  a r e  so  many e a r s  protruding 
t h a t  they resemble a vegetable garden." S ta ted  t o  
have been captured by f r i g a t e  b i rds   ill and Bryan, 
1912: l o ) .  

". . .apparently no ma te r i a l  increase  i n  t h e  number of 
r a b b i t s  . ' I  (Cochran, ms.  a ) .  

Found everywhere and of ten  u t i l i z i n g  p e t r e l  burrows 
f o r  s h e l t e r .  "Each chenopodium bush would s h e l t e r  
h a l f  a dozen, and even the  foundations of the  bui ld-  
ings were undermined; each clump of g ras s  contained 
a warren, and ou t  on t h e  open f l a t s  could be seen 
dozens of bunnies feeding on grasses  pushing t h e i r  
way through cracks i n  t h e  phosphate rock." (Bailey,  
1942: 154).  100 k i l l e d  f irst  day on i s l and .  5,024 
k i l l e d  during e n t i r e  v i s i t  but seve ra l  thousand r e -  
mained unk i l l ed  (Sal isbury,  m s  . ). 
"found the  number of r a b b i t s  g r e a t l y  decreased" (Log 
of t h e  Thet i s ) .  "There seems t o  have been a decrease 
i n  t h e  number of r abb i t s . .  ." (Brown, ms. c ) .  Elschner 
(1915: 30) ,  however, indica ted  t h a t  the  e a r l i e r  a t -  
tempt t o  des t roy  them "seems t o  have been r a t h e r  un- 
successfu l .  



Table R-1. (continued) 

Period of Observation Observations 

1915 3 Apr. "The rabbits were found to be very plentiful. 
They were seen wherever green patches existed. 
Twenty of them were caught and taken off to the 
$hip for food. About 15 of them were found dead 
near one of the buildings. They are rapidly eat- 
ing off the vegetation of the island." (Munter, 
1915: 140). 

1916 6 Feb. "The rabbits...are multiplying very fast and the 
vegetation is disappearing rapidly....The men were 
set to work catching rabbits. Twenty only were 
captured as they were very active and easily es- 
caped pursuits. " (Munter, ms. ) . 

1918 8-10 Sept. "The domestic breed, reddish brown, gray, and 
white were found in number in and around their 
burrows among the stones, shrubberies and green 
juncus growing near the lagoon. They could be run 
down easily and caught in the hands or could be 
chased into small caverns among the stones or rocks 
and caught as they seemed to have little endurance 
when on the run....Only in one spot, and that near 
the Southwest end of the lagoon, was there any no- 
ticeable amount of dead shrubbery and no rabbits at 
all were to be found at any time during our stay 
feeding upon this plant....The green juncus growing 
lower on the ground was quite fresh and seemed to 
cover an immense area around the lagoon. Here and 
[there] upon this the rabbits were seen feeding at 
times. These rabbits,...while numerous in many 
parts of the island, were not by any means found to 
be as plentiful as might be expected when consider- 
ing the length of time left unmolested in which to 
breed. Only in one case was a young rabbit seen 
and he was caught and taken aboard,...we attempted 
to estimate the number of rabbits on the island, 
which we figured to be not more than a hundred at 
the most liberal estimate, twenty five of these 
which we caught ourselves for food.. . ." (Diggs, ms. ). 

1923 7 Apr. - A few hundred rabbits present when the expedition 
14 May arrived (wetmore, 1925 : 103). 

11 Low areas here [near the lagoon]...were covered with 
a mat of Sesuvium...that was making a brave struggle 
against the depredations of the rabbits. The latter 
hopped or squatted about among the albatross and 



Table R-1. (continued) 

Period of Observation Observations 

1923 7 Apr.- shearwaters occas ional ly  tak ing  alarm and dashing 
14 May away t o  run down a hole.  About 150 t o  200 have 

been k i l l e d  here s ince  our a r r i v a l .  
A l l  a r e  of l a r g e  'Belgian Hare'  s i z e  and vary- 

ing color .  Grizzled grays and grayish browns pre-  
dominate with numbers of reddish brown, d u l l  black, 
and blackish brown. A l l  had the  abdomen w e l l  d i s -  
tended two o r  t h r e e  t h a t  were examined were not a t  
a l l  f a t  though in  good f l e s h .  I noted s c a t t e r e d  
carcasses  of animals t h a t  had died before our ar- 
r i v a l . . . . A l l  r a b b i t s  seen were a d u l t  but Reno found 
embryos i n  s e v e r a l  females." (wetmore, ms ., 9 ~ ~ r i . 1 ) .  

"When we l e f t  May 14 no r a b b i t s  had been seen f o r  
t h e  p a s t  8 days."* 

1924 5 May No r a b b i t s  noted (wilder ,  ms .  a ) .  

*Extract from Major Reno's r epor t  on the  success of the  r a b b i t  extermination. 
Ms. ma te r i a l  i n  t h e  f i l e s  of the  Bureau of Sport  F i she r i e s  and Wildl ife ,  
Honolulu. 

GUINEA PIG Cavia porce l lus  

S ta tus  

Introduced i n  1903 and/or 1904 and once common. Ext i rpa ted  during the  
period from December l g l l  through March 1912. 

Observations 

According t o  W.A. Bryan (1915: 293), guinea p igs  were introduced t o  
Laysan a t  t h e  same time a s  t h e  r abb i t s .  Subsequent information on t h e i r  
h a b i t s  on Laysan i s  scant .  

D i l l  and Bryan 1912: 10)  reported t h a t  guinea p igs  were r a t h e r  abundant 
i n  t he  th i ck  juncus f =Cyperus) a t  t he  south end of the  i s l and  during the  
spr ing  of 1911. The guinea p igs  evident ly  fared  poorly i n  competition with 
t h e  r a b b i t s  f o r  only four  were seen, a l l  of which were k i l l e d ,  during t h e  
v i s i t  by the  Biologica l  Survey pa r ty  i n  1911-1912 (Sal isbury,  m s  .). 



BOTTLE-NOSED DOLPHIN 

267 

Tursiops t runcatus  

S ta tus  

One s igh t ing  offshore:  May 1958. 

Observations 

Rice (1960a: 407) reported t h a t  a half-dozen were seen 27 May 1958 
from shipboard about th ree  ki lometers  southeas t  of Laysan. Bottle-nosed 
Dolphins a r e  predominantly an inshore species   ice, 2. g.) and probably 
occur more commonly offshore Laysan than t h e  s i n g l e  record might ind ica te .  

HAWAIIAN MONK SEAL Monackius schauinslandi  

S ta tus  

Common res iden t  present  throughout t h e  year .  Maximum recent  e s t i -  
mates: 326 f o r  an a e r i a l  count; 314 f o r  a t e r r e s t r i a l  count. 

Observations 

Tables HMS-1 and HMS-2 b r i e f l y  summarize e a r l i e r  and more recent  
observat ions of monk s e a l  populations on Laysan. Kenyon and Rice (1959) 
present  a thorough summary of much of what i s  known of t h e  l i f e  h i s to ry .  

The pauci ty of observat ions i n  the  l a t e  1800's  and e a r l y  1900's a s  
we l l  a s  the  scant  numbers seen ind ica te  t h a t  s e a l s  had been near ly  e x t i r -  
pated on Laysan, pr imar i ly  by s e a l e r s ,  by about t h e  t u r n  of the  century 
( ~ e n ~ o n  and Rice, 1959: 215). Not u n t i l  t h e  l a t t e r  h a l f  of the  20th 
century d id  populat ions show much recovery. 

Recent population counts,  while va r i ab le ,  seem t o  ind ica te  a r e l a t i v e l y  
s t a b l e  population with a breeding population on the  order  of 140 t o  160 
animals.  Counts from 1966 through 1969 tend t o  be somewhat lower than f o r  
preceding years  but  we th ink  it l i k e l y  t h a t  t h i s  change can be l a r g e l y  a t -  
t r i b u t e d  t o  t h e  e f f e c t  on counts of the  g r e a t e r  incidence of dis turbance 
during the  l a t t e r  period.  

Var ia t ions  i n  age-class  terminologies used by d i f f e r e n t  observers 
make it d i f f i c u l t  t o  a s s e s s  yea r ly  production of of fspr ing  but  the  da ta  
suggest  t h a t  some 50 t o  80  pups a r e  born yea r ly .  These young a r e  born from 
a t  l e a s t  a s  e a r l y  a s  t h e  f i rs t  week of January through a t  l e a s t  the  end 
of June with most being born i n  the  period from mid-February through May. 

A considerable number of monk s e a l s  has been tagged on Laysan (Appendix 
Table 2) .  One of these  animals, tagged a s  a pup on Laysan on 18 March 1968, 
was l a t e r  reported present  on Johnston A t o l l  from l a t e  J u l y  through e a r l y  
December 1968 (Schreiber  and Kr id ler ,  1969: 842). D e t a i l s  of the  tagging 
program a s  wel l  a s  more d e t a i l e d  recent  information on t h e  l i f e  h i s t o r y  of 
the  s e a l  i s  t o  be presented a t  a l a t e r  d a t e  by the  BSFW. 



Table HMS-J.. Observations of Hawaiian Monk Seals on Laysan pr ior  t o  1951. 

Date of Survey Remarks and References 

1828 24 Mar. "On the beach several  small Seals...were found" (1sen- 
beck - in Rothschild, 1893-1900: v i )  . 

1857 1. %Y Seals numerous (paty, 1857: 40). 

1896 24 June- A skull ,  skin, and pa r t s  of two other skul l s  and skins 
24 Sept, were given t o  Schauinsland by Schlemmer ( ~ a i l e y ,  1952b: 

4 ) ,  t h i s  material  l a t e r  serving as  the basis of Matchie's 
(1905) description of the species. 

l g l l  24 Apr. - No seals  seen  ill and Bryan, 1912: 9).  
5 June 

1912 22 Dec.- A single s ea l  found on the north end of the island on 
1913 11 Mar. 30 December was collected by Willett .  No others were 

seen ( ~ a i l e y ,  1952b: 6 ) .  

1915 July-Sept. 5 July:  single s ea l  seen a t  south end of island was shot 
f o r  o i l .  15 August: sea l  seen on beach. 22 August: one 
sea l  seen in  t r i p  around island. 24 August: a s ea l  k i l l ed .  
14 September: another sea l  k i l l ed  (~chlemmer and Schlemmer, 
ms.). 

1923 7 Apr. - A male and a female collected and another pa i r  seen 
14 May ( ~ i c k e y ,  ms. ) . 

1936 7-8 Mar. "Eight or  ten were seen in  the wdter or on the sand," 
(~rempe, ms . ) . 

ca. 12 Dec. Five seen (Coultas, ms.). - 
1949 4 May An estimated 20 t o  30 seals  seen from the a i r  ( ~ a i l e y ,  

1952b: 12). 

1950 23 June A t  l e a s t  50 sea l s  seen, some w i t h  young (POFI; Svihla, 
1959: 2 3 ) .  



Table HMS-2. Recent population counts and observations of Hawaiian Monk Seals on Laysan. 

NO. of 
seals  Adults Subadults Yearlings P m  

Date of Count counted1 No. $ 7 6  No. $ No. $ Remarks and References - 
1951 12 May 174 - - - - - - - - Newly born pups seen (POFI). 

June 119 - - - - - - - - (Svihla, 1959: 25). 

1954 3 Nov. - - - - - - - - - A rough estimate of 100-150 seals  
present (POFI). 

1955 10 Feb. 101 - - - - - - - - (POFI; Svihla, 1959: 227). 

Q2 counts 105 67 63.8 19 18.1 - - 19 18.1 Several newly born pups seen 
made) (POFI) . 

1957 Spring 233' 214 - - - - - 19 8.2 Pup seen on 7 January during f l y -  
over of island. Count pr incipal ly  
based on a e r i a l  surveys on 17 Janu- 
ary and 15 Apri l  1957. Adult f i g -  
ure subsumes a l l  age classes 
  eny yon and Rice, 1959: 221). 

30 June 177 3 - - - - - - - - P a r t i a l  count. One newborn pup and 
5-6 small black pups seen (Wood- 
side, ms. b). 

8-12 July - - - - - - - - - Young about one-fourth grown 
(~abrecque, 1957 : 18). 

1958 Spring 326 280 - - - - - 46 14 .1  Maximum counts based on Z' May t o  
4 June v i s i t  and on a e r i a l  censuses 
made on 28 December 1957 and 28 N 

~ u n e  1958   ice, 1960: 376). Adult 
f igure subsumes a l l  age classes but 
pups. The adul t  f igure had had 150 
added t o  it on the assumption tha t  



Table HMS-2. (continued) 

No. of m 
-2 

s e a l s  Adults  Subadults Yearlings 0 

Date of Count counted1 No. $ No. No. % No. $ Remarks and References 

1958 Spring the  e n t i r e  y e a r l i n g  c l a s s  was 
not seen  i ice, 1960: 377). 

1959 28 Apr. 224 - - - - - - 36 16.1 188 s e a l s  not  i d e n t i f i e d  a s  t o  
age. Fup t o t a l  includes "pups 
and small s e a l s "  ( ~ r a m e r ,  ms. ) 
but probably i s  a reasonable 
es t imate  of t h e  number of young 
of t h e  yea r  present .  Smythe 
(1960: 79) g ives  a t o t a l  of 223 
f o r  t h e  same count and s t a t e s  
t h a t  about one-quarter were pups. 
A pup was born on 29 Apr i l .  

1961 7 Mar. 2 168 73.4 - - 382 6 . 6  23 10.0 Newly born pup found on 8 March 
(woodside and Kramer, ms.). 

4 Sept.  220 105 47.7 50  22.7 - - 65 29.5 (Woodside, ms. c ;  Walker, ms .  a ) .  
"Fups" here presumably ind ica te s  
young born during t h i s  breeding 
season while t h e  "yearl ings" ( i n -  
cluded here a s  subadul ts )  a r e  pre-  
sumably young of the  previous 
breeding season. 

1962 16 June 261 142 54.4 96 36.8 - - 23 8.8 ( ~ r a m e r  and Beardsley, ms.). The 
pup t o t a l  l i s t e d  here  includes only 
r e l a t i v e l y  r e c e n t l y  born (black- 
pelaged) pups. Other young of the  
year  a r e  subsumed i n  the  subsequent 
category. 



Table HMS-2. (continued) 

NO. of 
seals  AduLts Subadults Yearlings Pups 

Date of Count counted1 NO. % NO. NO. NO. $ Remarks and References 

1963 11-13 Feb. - - - - - - - - - No count made. A t  l e a s t  three 
pups born on 11 and 12 February 
(POBSP) . 

3 Dec. 179 - - - - - - - - (walker, ms. b). 

1964 l o - l l M a r . 3 1 4  139 44.3 153 48.7 - - 22 7.0 (BsFW). Animals l i s t e d  here as  
subadults were l i s t e d  as  "year- 
l ings" i n  the ns. report. The 
t o t a l  presumably includes both 
young of the preceding year and 
older animals. 

1965 11 Mar. 244 - - - - - - 32 13.1 FUp count includes one found dead 
(POBSP) . 

1966 26 Mar. 193 110 57.9 - - - - 31 16.1 52 (26.9%) subadults and yearlings 
counted (BsFW) . 

10 June 242 1 2  50.8 51 21.1 - - 68 28.1 (POBSP). 14 of the pups were noted 
as recently born. The pup t o t a l  i n -  
cludes a l l  animals thought t o  have 
been born during the 1966 breeding 
season through 10 June. N 

4 
P 

17-18 Sept. 212 - - - - - - - - (BSFW). 

21 Oct. 120 64 53.3 - - 253 20.8 31 25.9 (POBSP). The preliminary report 
l i s t e d  a s  "immatures" the animals 
included here as  yearlings. 



Table HMS-2. (continued) 

NO. of 
sea l s  Adults Subadults Yearlings 

Date of Count counted1 No. $ No. No. % No. % Remarks and References 

1967 19 Mar. 199 l l 2  56.3 59 29.6 - - 28 14.1 (BsFW). 

11 June 89 46 51.7 9 10.1 73 7.9 27 30.3 A pup born on 10 June and two 
other gravid females seen (POBSP). 
That t h i s  count i s  markedly low 
does not indicate an incomplete 
count but ra ther  i s  l ike ly  the re- 
s u l t  of having been taken l a t e  i n  
the survey period (5th day of sur- 
vey). Note the contrast  with the 
June 1966 count taken on f i r s t  day 
of survey. This i s  a good example 
of the e f f ec t  of disturbance on 
population counts (even i f  d i s tur -  
bance i s  unintentional and undesi- 
rable from the point of view of 
the survey party).  

13 Dec. 151 97 64.2 18 11.9 363 23.8 - - (BsFW). 

1968 18 Mar. 179 86 48.0 4 1  22.9 382 1 . 2  14 7.8 (SSFW). 

1969 26 Mar. 183 112 (68.7) 21 (12.8) - - 30 (18.4) (BSFW). Animals l i s t e d  here as  
subadults were l i s t e d  as  juveniles 
in  the preliminary report. Count 
t o t a l  includes 20 unaged animals. 
Percentages are  of the t o t a l  num- 
ber of animals counted. 



Table HMS-2. (continued) 

NO. of 
seals Adults Subadults Yearlings 

Date of Count counted1 No. $ NO. 46 No. $ No. 46 Remarks and References 

1969 2 June 211 149 (81.9) 4 (2.2) - - 29 (15.9) (BsFW). Count includes 29 
unaged seals. Percentages are 
of the total number of animals 
counted. 

9 Sept. 147 126 85.7 15 10.2 - - 6 4.1 (BsFW). Subadult total includes 
both subadults and yearlings. 

This figure subsumes all other age classes but pups. Figures in this column may be larger than the 
total of those in the columns to the right since on some surveys all animals were not aged. Percentages 
are usually of the total counted. In those instances in which all animals were not aged, percentages 
are based on the total aged, these figures being enclosed in parentheses. 

2' This figure largely indicates young of the previous breeding season. 

This figure indicates young of the current breeding season. 



DOMESTIC HORSE Equus cabal lus  

S t a t u s  

A hypothet ica l  in t roduct ion;  see accounts of Donkey and Mule, below. 

DONKEY as inus  

S t a t u s  

Hypothetical;  may have been present  from about 1905 through 1910. 

Observations 

Wilder (1905: 392) noted t h a t  "one o ld  donkey" was p resen t  i n  September 
1905. Cochran* implied t h a t  t h i s  o r  another  donkey was removed from Laysan 
by Schlermner i n  1910. Possibly t h i s  animal i s  t h e  same a s  t h e  mule removed 
from the  i s l and  i n  J u l y  l 9 l O  ( see  below). 

a s inus  X Equus cabal lus  

S t a t u s  

Introduced 2. 1891 by the  guano company. Last  mule removed from 
i s l a n d  2. J u l y  1910. 

Observations 

The guano company brought mules t o  Laysan t o  p u l l  c a r t s  of guano t o  the  
loading wharf. Munro (1946: 60)  indica ted  t h a t  mules were present  in  June 
1891. Since the  tramway had not  been completed by t h e  preceding November, 
presumably the  mules were introduced e a r l y  i n  1891. 

Their  occurrence on Laysan was noted on s e v e r a l  subsequent occasions. 
Thomas (ms.) saw "a smal l  herd" of mules during h i s  v i s i t  i n  May 1902. 
Jacobs (ms.) recorded t h a t  two "almost wild" horses (probably mules) were 
p resen t  i n  January 1910. The Honolulu Evening B u l l e t i n  f o r  6 August l 9 l O  
repor ted  t h a t  the  s i n g l e  surviv ing  mule was removed from t h e  i s l and  on o r  
about J u l y  l 9 l O  by t h e  crew of the  schooner Concord. Whether t h i s  mule was 
t h e  donkey re fe r red  t o  above and whether Schlemmer was along during t h i s  
v i s i t  i s  not known but  seems a t  l e a s t  l i k e l y .  

*Let ter  from C.S. Cochran t o  the  Secre tary  of the  U.S. Treasury, dated 
8 September 1910. Record Group 26, U.S. National  Archives. 



PIG - Sus scrofa 

Status 

Introduced by the guano company about 1890; evidently not present 
for more than a few years. 

In June 1891 Munro (1946: 60) noted that "A few hogs roamed around, 
feeding on the dead albatross..." F.D. Walker (1909: 30) also noted that 
pigs were present during this visit and that they were known to feed on 
the tubers of a "false yam" which Tomich (1969: 79) has identified as 
Boerhavia. 

Two pigs were still present a little more than two years later (Farrell, 
1928: 399) but none was noted as present in May 1902 (~homas, ms .). 

DOMESTIC CATTLE - Bos taurus 

Status 

Introduced in the early 1900's; subsequently died, or were removed 
from Laysan. 

Observations 

Only two observers mention the presence of cattle. In May 1902, 
Thomas (ms.) noted that several cows, kept for the use of Schlemmer, were 
present. Subsequently Wilder (1905: 392) reported that "a few milch cows" 
were present in September 1905. Probably these animals were removed from 
the island during the next few years as none was present in January 1910. 

Reptiles 

GREEN TURTLE Chelonia mydas 

Turtles, presumably this species, were first recorded on Laysan co- 
incident with the first known report of the island by Europeans in 1828 
(von Kittlitz in Rothschild, 1893). Other early observers (e.g. Brooks, 
1859) usually reported their presence but indications of the-number present 
were rarely given. 

Numbers of turtles seen on Laysan by different observers are summarized 
in tabular form below. Only those observations which give some idea of 
their abundance or breeding status are included here. 

Laysan Green Sea Turtle populations have clearly decreased gradually 
and steadily throughout the last two centuries, certainly as a direct result 



of predat ion and disturbance by man. From a f'ormerly abundant r e s iden t  
of the  i s land,  these  t u r t l e s  have become unconmon t o  r a r e  and apparently 
a r e  in  d i s t i n c t  danger of becoming e x t i n c t  a t  t h i s  breeding s t a t i o n .  No 
recent  observers,  e i t h e r  POBSP survey teams o r  those of the  U.S. F ish  and 
Wild l i fe  Service,  have found any d i r e c t  evidence t h a t  -the species  s t i l l  
breeds on Laysan although Woodside (1961) found some "nests"  i n  September 
1961, none of which, when examined, contained eggs. 

Table GT-1. Observations of Green T u r t l e s  on ~ a y s a n . *  

Number 
Date of Survey Seen Remarks and References 

1828 24 Mar. ? Some very  l a r g e  t u r t l e s  seen (Rothschild, 
1893 -1900: v i )  . 

1857 1 May numerous ( ~ a t y ,  1857: 40). 

1858 14 Jan .  ? 6 small t u r t l e s  k i l l e d  ( ~ o g  of the  U.S.S. 
Fenimore cooper).  

1882 26-30 Jan.  ? 104 t u r t l e s  taken by crew of f i s h i n g  
schooner Ada - (Hornell ,  1934: 432). 

? 26 t u r t l e s  taken by crew of Ada - ( ~ o r n e l l ,  
1934: 432-433). 

1886 2. l a t e  ? Some t u r t l e s  k i l l e d  ( ~ a r r e l l ,  1928: 253- 
Sept.  254) by crew of schooner General S iega l .  

1896 24 June- ? Numerous on Laysan's coas t s ;  o f t en  i n  
24 Sept.  whole schools  (~chau ins land ,  1899: 6 4 ) .  

One female captured contained s e v e r a l  
hundred eggs. 

1905 19 Sept.  ? A few t u r t l e s  shot  (wilder,  1905: 392). 

1911 24 Apr. - ? 1 t u r t l e  k i l l e d  f o r  food ( D i l l  and Bryan, 
5 June 1912: 421). 

1912 22 Dec.- ? " ~ u r t l e  appeared occasional ly;"  [ l  o r  more 
1913 11 Mar. k i l l e d  f o r  food]. (Sal isbury,  m s .  ) . 
1915 3 Apr. ? Decaying t u r t l e  meat found i n  bui ld ing  

( ~ u n t e r ,  1915: 138). [Tur t l e s  evident ly  
k i l l e d  f o r  food by ~ a p a n e s e ] .  

*Many e a r l y  r e p o r t s  do not s p e c i f i c a l l y  i d e n t i f y  t u r t l e s  seen on Laysan a s  
Green Tur t l e s .  However, a s  the  Hawksbill and Ridley a re  not known t o  
breed i n  t h e  Northwestern Hawaiian I s l ands ,  we f e e l  it a safe assumption 
t h a t  e a r l y  records r e fe r red  t o  the  Green Tur t l e .  



Table GT-1. (continued) 

Number 
Date of Survey Seen Remarks and References 

1915 12-31 J u l y  4 Tur t l e s  captured f o r  food on 14 July 
(1 smal l ) ,  15 J u l y  (2) ,  27 J u l y  (1 )  
(Schlemmer and Schlemmer, ms . ) . 

1-31 Aug. 2 Tur t l e s  k i l l e d  o r  captured on 7 August 
(1 )  and 31 August (1 )  (~chlemmer and 
Schlemmer, m s .  ) . 

1-31 Oct. 3 Tur t l e s  k i l l e d  o r  captured 11th ( 2  small,  
1 l a r g e )  (~chlemmer and Schlemmer, ms .). 

1-30 Nov. 5 Tur t l e s  "turned over" and presumably 
captured on 8 t h  ( 2  l a r g e ) ;  o thers  cap- 
tured  9 t h  (2)  and 22nd ( 1  small)  (Schlem- 
mer and Schlemmer, m s .  ). 

1918 8-10 Sept.  i n  Many caught by crew of Hermes (Diggs, ms.). 
abundance 

1923 8 Apr. a t  l e a s t  5 seen on west shore;  l a r g e s t  thought t o  
5 0 weigh over 200 l b s .  ( ~ i c k e y ,  m s .  ; Bal l ,  ms. ). 

10 Apr. 5 Seen on west shore; 1 ca. 50 i b . . t u r t l e  cap- 
tu red  f o r  food ( ~ i c k e y F m s .  ). 

3 May 2 Seen along beach (Wetmore, ms.). 

8 May 3 Small, 1 captured f o r  food (Wetmore, ms. ). 

1934 26 June ? A few l a r g e  t u r t l e s  seen ( ~ a ~ l i s ,  ms.). 

1936 7-8 Mar. 10-12 Seen along eas t e rn  beach ( ~ r e m ~ e ,  ms.). 

1 2  Dec. 15 (Coultas, ms. ) . 
1950 23 June - ca.  1 0  (POFI). Some presumably tagged (cf. Brock, 

1951a: 371). 

1951 12  May ? Tur t l e s  numerous along nor theas t ,  north, 
and west s i d e  of i s l and .  No tagged t u r t l e s  
seen (POFI). 

1954 3 Nov. 1 Seen; medium-sized (POFI) . 
1961 7 Mar. 6 Seen along beaches. A l l  40 l b s .  o r  more 

but  no evidence of egg laying  (woodside 
and Kramer, m s .  ). 



Table GT-1. (continued) 

Number 
Date of  Survey Seen Remarks and References 

1961 4-10 Sept.  3 -4 2 females tagged. 5 nes t  s i t e s  examined 
but  no eggs found (woodside, ms. c ) .  

1963 11-13 Feb. 6 A l l  seen were tagged by Kramer who saw no 
smal l  t u r t l e s  and no s igns  of  egg l ay ing  
(POBSP) . 

1964 10-11 Mar. 1 

16-20 Sept .  2 

1965 6-11 Mar. 2 

5-12 Aug. 2 

1966 26-31 Mar. 2 

10-16, 
20-21 June 3 

17-18 Sept .  2 

1967 18-19 Mar. 2 

7-12 June 4 

21-24 Sept.  1 

l.3 Dec. 6 

1968 17-19 Mar. 5 

Counted 3 December. A male and 2 females 
tagged 4 December (walker, ms . b) . 
Seen on southeas t  beach 10  March. About 
2 f e e t  long  (BsFW, POBSP). 

Seen c l o s e  t o  shore on 16 September (POBSP). 

Seen on southwest beach 7 March; one, a 
female, had been tagged i n  December 1963 
(POBSP) . 
Seen o f f shore  west beach (POBSP). 

Females (BSFW) . 
Females seen along beaches; 1 s. 18". 
2 - ca. 36" (POBSP). 

Females; 1 tagged, t h e  o t h e r  had been tagged 
February 1963 (BSFW) . 
Large females counted 21  October. Neither  
previous ly  tagged (POBSP) . 
1 male tagged (BSFW) 

3 medium-sized, 1 l a r g e  (POBSP). 

1 male tagged (BSFW). 

A l l  females,  2 of which were r e t u r n s .  1 
had been tagged i n  February 1963, and was 
t h e  same t u r t l e  t h a t  re turned  i n  September 
1966 (BSFW). 

4 (3 females and a male) newly tagged and 
1 re turned  ( t h e  male tagged i n  September 
1967) (BSFW). 



Table GT-1. (continued) 

Number 
Date of Survey Seen Remarks and References 

1969 26-29 Mar. 2 Counted 6 March. Both small,  tagged. 
6 o thers  seen swimming offshore (BsFW). 

2-3 June 3 Counted 2 June (BSFW). 

9 Sept.  0 9 n e s t  s i t e s  found, 1 along south shore 
and 2 groups of 4 on northwest corner .  
1 s i t e  inves t iga ted  contained no eggs 
(BSFW) . 

FOX GECKO Hemidactylus g a r n o t i i  

The f i r s t  r epor t  t h a t  t he  Fox Gecko occurred on Laysan was Werner's 
(1901: 382) statement t h a t  t h i s  species  occurred there ,  apparently on t h e  
b a s i s  of co l l ec t ions  made by Schauinsland i n  1896. Snyder (1917) l a t e r  
repor ted  t h a t  eggs had been found on Laysan, presumably by himself i n  May 
1902. Subsequently, W i l l e t t  (ms.) i nd ica ted  t h a t  t h i s  species  was occa- 
s i o n a l l y  seen during the  v i s i t  of t h e  B io log ica l  Survey pa r ty  from December 
1912 t o  March 1913. No more recent  observers  have reported t h i s  l a r g e  
gecko (or ,  f o r  t h a t  matter ,  any gecko) from the  i s land.  It seems l i k e l y  
t h a t  t h e  Fox Gecko was acc iden ta l ly  introduced by e a r l y  v i s i t o r s  t o  the  
i s l and  and has s ince  become ex t i rpa ted .  

SNAKE-EYED SKIM( Ablepharus boutoni i  

The e a r l i e s t  r epor t  of the  occurrence of t h i s  l i z a r d  on Laysan was 
by Werner (1901: 385), who examined Schauinsland's r e p t i l e  c o l l e c t i o n s .  
Snyder subsequently observed t h a t ,  of 10  specimens co l l ec ted  t h e r e   r re- 
sumably i n  May l9O2), none had uninjured t a i l s .  He a t t r i b u t e d  these  
deformi t ies  t o  predat ion on the  skinks by t h e  b i rds  (snyder, 1917). 

Judging from f i e l d  notes taken by t h e  POBSP, skink populat ions on 
t h i s  i s l and  pe r iod ica l ly  exh ib i t  g r e a t  v a r i a t i o n  in  s i ze .  On surveys from 
February 1963 through August 1965, none o r  very few skinbswere seen, most 
being found in  l o c a l  concentrat ions i n  some of t h e  rock formations. 

I n  mid-June 1966 the  skinbswere evident ly  somewhat more abundant 
s ince  some 22 indiv iduals  were co l l ec ted  i n  var ious  loca t ions  around the  
i s l and .  During t h i s  survey a nes t  conta in ing  23 eggs was found i n  a shallow 
depression beneath an o ld  lumber p i l e .  By the  following October these  l i z -  
a rds  were abundant enough so  t h a t  POBSP observers  reported them a s  "very 
numerous. " 

POBSP specimens: 3, September 18-19, 1964, USNM 157670-157672; 21, 
June U, 1966, USNM f i e l d  numbers 10897-10917. 
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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  Laysan Is land,  1828-1969. 

Date Personnel Vessel 

1828 24 Mar. C. Isenbeck Moller 

1859 May N.C. Brooks Gambia 

1890 16 J d y  A.B. Lyons Kaalokai 

1891 16-2'i' June Rothschild Expedition 

Henry C. Palmer 
George C. Munro 

1892 2. 18 Nov.- J.J. Williams 
1893 E. 22 Jan.  

1895 z. Sept. W.H. H a l l  (BPBM)* 

1896 24 June- H.H. Schauinsland (BM) 
24 Sept. 

1902 16-23 May Charles H. G i lbe r t  (SU) 
Walter K. F i she r  (SU) 
Charles C. Nutting (SUI) 
John 0. Snyder (SU) 

1903 Apr. -May William A. Bryan (BPBM) 

ca . 1903 -1908 - Max Schlemmer 

1905 19 Sept. G e r r i t  P. Wilder (KDAF) 

1906 26 Jan.  - Paul E .H. Bompke 
6 June 

1910 16-18, W.V.E . Jacobs 
26 Jan. 

l 9 l l  24 Apr. - S t a t e  Universi ty of Iowa 
5 June Expedition 

Homer R. D i l l  (SUI) 
Clarence J. Albrecht  
Charles A. Corwin 
Horace C. Young (SUI) 
W i l l i a m  A. Bryan (BBS) 

Kaalokai 

Liholiho 

C .D. Bryant ( 2 )  

H. Hackfeld 

Albatross 

7 

Various v e s s e l s  

Iroquois  

? 

Thet is  

Thetis  

*A g lossary  of abbrevia t ions  ind ica t ing  p ro fess iona l  a f f i l i a t i o n  i s  
appended a t  t h e  end of t h i s  t a b l e .  



Appendix Table 1. (continued) 

Date Personnel Vessel 

22 Dec.- G.R. Sa l i sbury  (USN) 
11 Mar. Alf red  M. Bai ley (BBS) 

David T. Fullaway 
George W i l l e t t  (BBS) 
William S. Wallace (SU) 

11 Sept.  Car l  Elschner 

3 APT- W i l l i a m  Ha Munter (USCG) 
Members of crew 

9 Feb. William H. Munter (USCG) 
Members of crew 

8-10 Sept. Crew of t h e  Hermes 

7 Apr.- Tanager Expedition* 
14 May 

8-14 Apr,, Alexander Wetmore (BBS) 
29 Apr.-14 May ( o r n i t h o l o g i s t )  

8 Apr, -14 May E.C. Reno (BBS) 
(smal l  mammal con t ro l  exper t )  

8-14 Apr. David T. Fullaway (BPBM) 
(entomologist)  

8-14 Apr., D i t l ev  Thaanum (BPBM) 
29 ~ p r .  -14 May (conchologis t )  

8-14 Apr. Edward L. Caum (BPBM) 
( b o t a n i s t )  

8-14 Apr ., Chapman Grant 
29 ~ p r .  -14 May ( n a t u r a l i s t )  

8-29 Apr. Donald R. Dickey 
( n a t u r a l i s t ,  photographer) 

Thet i s  

Thet i s  

Thet i s  

The t i s  

Hermes 

Tanager 

*Individual  i t i n e r a r i e s  given under e n t i r e  period during which members 
of t h e  expedit ion were encamped on the  i s land.  

Two o t h e r  persons, not o f f i c i a l  members of the  survey par ty ,  v i s i t e d  the  
i s l a n d  b r i e f l y  on 14  May. These were Theodore Dranga, who was c o l l e c t i n g  
s h e l l s  f o r  L.A. Thursten, and Aust in  Jones, a  f r i e n d  of t h e  s h i p ' s  surgeon. 



Appendix Table 1. (continued) 

Date Personnel 

1923 7 Apr.- Tanager Expedit ion (continued) 
14 May 

8 Apr.-14 May E r i c  L. Schlemmer 
( a s s i s t a n t  t o  wetmore) 

8 ~ p r . - 1 4  May Stanley C.  B a l l  (BPBM) 
( b i o l o g i s t )  

8-29 Apr. J . W .  Thompson 
(prepara tor  ) 

14 May John Baker 
( c o l l e c t o r )  

14  May G e r r i t  P. Wilder 
( b o t a n i s t )  

8 Apr.-14 May George Higgs (USN) 
(cook, camp a s s i s t a n t )  

1924 6 May G e r r i t  P. Wilder 

1928 1 Mar. Vic tor  Pietschmann (VM) 

6 May W i l l i a m  G. Anderson   apt.) 

1930 2 - 1 8 ~ u g .  G e r r i t  P. Wilder (BBS) 

1936 7-8 Mar. Alfred D.  Trempe (BBS) 
B.L. Bassham (USCG) 
Members of crew 

12(-15?) Dec. C.  Templeton Crocker Expedition 

W i l l i a m  F. Coultas (AMNH) 
Toshio Asaeda (AMNH) 

1950 23 June Vernon E. Brock (KDFG) 
POFI personnel  

1951 1 2  May POFI personnel  

l a t e  June- George Vanderbi l t  P a c i f i c  
e a r l y  J u l y  Equator ia l  w e d i t i o n  

Vessel  

Tanager 

Pel ican  

Lanikai  

Lanikai 

Pioneer 

Reliance 

Zaca 

Hugh M. Smith 

Hugh M. Smith 

Pioneer 

George Vanderbi l t  
Robert R. Harry (SU) 



Appendk Table 1. (continued) 

Date Personnel Vessel 

1951 l a t e  June- Vanderbi l t  Expedition (continued) Pioneer 
e a r l y  J u l y  

Vernon E. Brock (HDFG) 
Anita  Vanderbi l t  
L u c i l l e  Vanderbi l t  
B. Green 
T. I v a r  Vatland 

1954 1 Nov.* Johnson A. Neff (BsFW) 
P h i l i p  A. Dumont (BSFW) 

A e r i a l  survey 

3 Nov. POFI personnel Charles H. G i l b e r t  

1955 1 0  Feb. Donald L. McKernan 
POFI personnel  

1957 7 Jan. Kar l  W. Kenyon (BSFW) 
Dale W. Rice (BSFW) 

Hugh M. Smith 

A e r i a l  survey 

15 Apr. Karl  W. Kenyon (BSFW) A e r i a l  survey 
Dale W. Rice (BSFW) 

25 June- David H. Woodside (HDFG) 
3 July Richard E. Warner (JDFG) 

8-12 J u l y  Alphonse Labrecque 
A 1  Stoops 

Coast Guard s h i p  

Koyu Maru 

28 Dec. Dale W. Rice (BSFW) A e r i a l  survey 

1958 2'7 May- Richard E. Warner (HDFG, BSFW) Matagorda 
4 June P r e n t i s  B u r t i s  and 

Freder ick  W. Landers Chautauqua 
Dale W. Rice (BSFW) 
Richard Takahashi (USN) 

28 June Dale W. Rice (BsFW) 

1959 28 Apr. - Raymond J. Kramer (HDFG) 
1 May George D. Butler ,  Jr. (uA) 

Hubert Caspers (HU) 
W i l l i a m  R. Smythe (HSPA) 

A e r i a l  s u r v q  

Matagorda 

*Another a e r i a l  survey may have been made on 5 December. 



Appendix Table 1. (continued) 

Date 

1959 2 0 - 5  July 

4-10 Sept. 

(0800-0800) 

1962 14-19 June 

(0930-1645 ) 

1963 11-13 Feb. 

(1600-1400) 

1964 10-11 Mar. 

(0900-0730) 

Personnel 

Miklos D.F. Udvardy (UBC) 
George D. Butler, Jr. (uA) 
C.H. Danforth 
Charles W. Daniel 
Richard E. Warner (HDFG) 

POFI personnel 

David H. Woodside (KDFG) 
Raymond J. Kramer (KDFG) 

Harold J. Coolidge Fxpedition 

Richard E. Warner (uC) 
George D. Butler, Jr. (UA) 
Edward C. J e s t e s  (UH) 
Charles Lamourewt (UH) 
A. Starker Leopold (UC) 
Miklos D.F. Udvardy (UBC) 
Robert L. Usinger (uC) 
Martin Vitousek (UH) 
Ronald L. Walker (HDFG) 
David H. Woodside (HDFG) 

Raymond J. Kramer (HDFG) 
John W. Beardsley (HSPA) 
David H. Woodside (HDFG) 
David B. Marshall (BSFW) 

Raymond J. Kramer (HDFG) 
A. Binion Amerson, Jr. (POBSP) 
F. Allen Blagden (POBSP) 
Robert W. McFarlane (POBSP) 
Fred C. Sibley (POBSP) 
W i l l i a m  0. Wirtz, 11 (POBSP) 

Ronald L. Walker (HDFG) 
Roy T. Tsuda (UH) 
Nixon Wilson (BPBM) 

Eugene Kridler (BSFW) 
A .  Binion Amerson, Jr. (POBSP) 
Loren Kroenke (UH) 
Edward O'Neill (BSPW) 
Ronald L. Walker (HDFG) 
George S. Wislocki (POBSP) 

Vessel 

- 

Charles H. Gilbert 

Planetree 

Ironwood 

Stone County 

Moctobi 

Matagorda 
and 

Chautauqua 

Planetree 

++Time of a r r i v a l  and departure, where known, a r e  l i s t e d  under the dates 
of v i s i t  f o r  surveys made during the 1960's. 



Appendix Table 1. (continued) 

Date 

1964 16-20 Sept.  

(0900-0600) 

19-20 Sept.  

(0900-2000) 

1965 6-11 Mar. 

(1100-1500) 

17-2l  J u l y  

(2040-1000) 

5-12 Aug. 

(1530-2100) 

1966 26-31 Mar. 

(1345 -0730) 

10-16 June 
(0945-0330) 

20-21 June 

Personnel Vessel  

Kenneth E. Amerman (POBSP) Shearwater 
Alan H. Anderson (POBSP) 
Robert Banner (UH) 
Richard W. M e r r i l l  (POBSP) 
J. Douglas Whitman (POBSP) 
Paul W. Woodward (POBSP) 
Alan Lee Young (UH) 

Eugene Kr id le r  (BSFW) 
John W. Beardsley (UH) 
Robert R. F l e e t  (POBSP) 
C. Robert Long (POBSP) 
Ronald L. Walker (HDFG) 

Basswood 

William 0. Wirtz, I1 (POBSP) Shearwater 
Kenneth E. Amerman (POBSP) 
Roger B. Clapp (POBSP) 
J. Vincent Hoeman (POBSP) 
Dennis L. S t a d e l  (POBSP) 
Charles Williams, Jr. (uSN) 

Richard S. Crossin (POBSP) Sheanvater 
Brian A. Harrington (POBSP) 
Dayle N. Husted (POBSP) 
J e f f r e y  P. Tordoff (POBSP) 

Richard S. Crossin (POBSP) Shearwater 
Kenneth E. Amerman (POBSP) 
Brian A. Harrington (POBSP) 
Dayle N. Husted (POBSP) 
J e f f r e y  P. Tordoff (POBSP) 

Eugene Kr id le r  (BSFW) 
Andrew J. Berger (UH) 
Nelson Rice (HDFG-) 
Ronald L. Walker (HDFG) 

Buttonwood 

Members of the  crew Charles H.  G i l b e r t  

Richard S. Crossin (POBSP) Shearwater 
Kenneth C.  Balcomb (POBSP) 

Richard D. Chandler (POBSP) 
David I. Hoff (POBSP) 
David L. Pearson (POBSP) 
P h i l i p  C. Shel ton (POBSP) 
Frank H.  Smith, Jr. (POBSP) 



Appendix Table 1. (continued) 

Date Personnel Vessel 

1966 17-18 Sept.  Eugene Kr id l e r  (BsFW) 
Sherwin Car lqu i s t  (CC)  

( 1340-1450) Kar l  W. Kenyon (BsFW) 
Warren Rol l  (HSB) 
Ronald L. Walker (HDFG) 

20-23 OOc. Kenneth C. Balcomb (POBSP) 
P a t r i c k  J. Gould (POBSP) 

(1945 -1210) Brian A. Harrington (POBSP) 
T. James Lewis (POBSP) 

1967 18-19 Mar. Eugene Kr id l e r  (BsFW) 
C. Douglas Hackman (POBSP) 

(U30-1430) Ernes t  Kosaka (HDFG) 
John Maciolek (BsFW) 
Richard Wass (UH) 

Ironwood 

Tawakoni 

Basswood 

7-12 June Robert L. DeLong (POBSP) LT 2081 
David L. Burckhal ter  (POBSP) LT 2086 

(0900-0900) Dennis L. S t a d e l  (POBSP) LT 2087 
F. Chr i s t i an  Thompson ( P ~ B S P )  
Robert Tuxson (POBSP) 

5-11 Sept.  Charles A. Ely (POBSP) 
Ronald Amerson p) 

(1930-0730) Roger B. Clapp POBSP) 
David I. Hoff (POBSP) 
Edward King (USN) 

21-24 Sept.  Eugene Kr id l e r  (BsFW) 
Robert Bal lou (BSFW) 

(1645-1600) John L. Sincock (BsFW) 
Ronald L. Walker (HDFG) 

13  Dec. Eugene Kr id l e r  (BsFW) 
(1100-1600) 

1968 17-19 Mar. Ngene  Kr id l e r  IBSFW) 
Roger B. Clapp POBSP) 

(1700-1600) Kar l  W. Kenyon (BSFW) 
Ernes t  Kosaka (HDFG) 
John L. Sincock (BSFW) 

Sept.  Eugene Kr id l e r  (BSFW) 
Der ra l  Herbst (UH) 
Robert Eddinger (UH) 
John L. Sincock (BsFW) 

Buttonwood 

Ironwood 

Ironwood 

Ironwood 
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Date Personnel Vesse l  

1969 26-29 Mar. Eugene Kr id le r  (BsFW) 
Kar l  W. Kenyon (BsFW) 

(0730-1530) George Laycock (NAS) 
David L. Olsen (BsFW) 
John L. Sincock (BsFW) 

2-3 June Eugene Kr id le r  (BSFW) 
Kar l  Bathen (w) 

(0630-1600) Thomas Clark ( W )  
Ronald Kent 
Ernest  Kosaka (HDFG) 
James McVay (UH) 
David L. Olsen (BSFW) 
William P a t z e r t  (UH) 
John L. Sincock (BsFW) 
Douglas Yen (BPBM) 

9 Sept. Eugene Kr id le r  (BSFW) 
John Maciolek (BSFUJ) 

(0730-1430) David L. Olsen (BSFW) 
John L. Sincock (BsFW) 

Buttonwood 

Buttonwood 

Glossary of Abbreviations 

AMNH 
BBS 
BM 
BPBM 
BSFW 
CC 
HDAF 
HDFG 
HSB 
HSPA 
Hu 
NAS 
POBSP 
POFI 
SU 
SUI 
UA 

USCG 
USN 
VM 

American Museum of Natura l  His tory  
Bureau of Biologica l  Survey 
Bremen Museum 
Bernice P. Bishop Museum 
Bureau of Sport  F i s h e r i e s  and Wi ld l i f e  
Claremont College, Claremont, Ca l i fo rn ia  
Hawaiian Department of Agr icul ture  and Fores t ry  
HawdDiv i s ion  of F i sh  and Game 
Honolulu S t a r  B u l l e t i n  
Hawaiian Sugar P lan te r s  Associat ion 
Hamburg Universi ty 
National  Audubon Socie ty  
P a c i f i c  Ocean Biologica l  Survey Program 
P a c i f i c  Ocean F i s h e r i e s  Inves t iga t ions ,  Bureau of Commerical F i she r i e s  
Stanford Universi ty 
S t a t e  Universi ty of Iowa 
Univers i ty  of Arizona 
Universi ty of B r i t i s h  Columbia 
Universi ty of Ca l i fo rn ia  
Universi ty of Hawaii 
United S t a t e s  Coast Guard 
United S t a t e s  Navy 
Vienna Museum 



Appendix Table 2. Results of scientific visits to Laysan Island, 
1828-1969, with emphasis on bird observations. * 

Date Results 

1828 24 Mar. Observations of birds (~ittlitz - in Rothschild, 1893- 
1900). 

1859 M ~ Y  25 varieties of plants collected were subsequently 
lost. Potatoes, onions, and pumpkins planted. 

1890 16 ~ u l y  Observations of birds (~yons, 1890); plants collected. 

1891 16-27 June Observations of birds (~othschild, 1893-1900; Munro, 
1930, 1941a, 1941b, 1941c, 1942a, 1942b, 1944, 1945, 
1946, 1947, 1953) and many bird specimens collected 
(no less than 153 skins of 19 species). The follow- 
ing birds were described: Laysan Rail by Frohawk 
(1892), Laysan Teal by Rothschild (1892a), Laysan 
Miller-bird, Laysan Honeyeater, and Laysan Finch (the 
latter subsequently synonomized) by Rothschild (1892b), 
and Laysan Albatross by Rothschild (1893). Two new 
moth species described. 

1892 - ca. 18 Nov.- Photographs and a collection of birds made. Two 
1893 E. 22 Jan. Black-footed Albatross captured and transported to 

Honolulu. 

1895 E. Sept. Collections of birds (at least 21 skins of 9 species). 

1896 24 June- Observations and collections of birds (~chauinsland, 
24 Sept. 1899; Rothschild, 1893-1900). Hartert (1919-1927) 

lists a number of Schauinsland's and Rothschild's 
specimens (at least 271 skins of 25 species, and others 
sent to them by correspondents) in the Tring Museum 
and describes a new subspecies of White Tern from one 
of Schauinsland's specimens. Collections of: crus- 
tacea, vascular plants, foraminifera, ectoparasites, 
shrimp, insects, sea squirts, fish, corals, hydroid, 
turbellarium, oligochaete, molluscs. 

1902 16-23 May Observations and collections of birds (78 skins of 20 
species) (~utting, 1903; Fisher, 1903a, 1903b, 1904a, 
1904b). Notes on the anatom and pterylosis of a 
Laysan Finch were reported by Clark (1912). Collec- 
tion of: plants and reptiles; mallophaga, corals, 
brachyuian and macruian crabs, hydroids from offshore, 
crustacea, starfishes and other echinoderms, medusae, 
polychaetous annelids, fish, lizards. 

*papers by Fosberg (1962), Caspers (1968), and St. John (1970) were obtained 
too late in the preparation of the manuscript for inclusion in this and the 
following appendix table. 



Appendix Table 2. (continued) 

1903 Apr. -May Plants ,  i n sec t s ,  and b i r d s  (331 specimens of 25 
species--involving 189 skins ,  6 mounts, 24 skele tons ,  
8 a lcohol ics ,  7  nes ts ,  and 92 c lu tches  of eggs) col -  
l e c t e d  by W.A. Bryan. 

ca. 1903-1907 - Col lec t ions  of b i r d s  ( a t  l e a s t  134 skins,  9 mounts, 
and 30 eggs) and f i s h  by Schlemmer. 

1905 19 Sept. Insec t s  co l l ec ted ;  a  coconut t a e e  p lanted;  Gasuarina, 
Paritium, Thespesia, Chrysopphyllum, grasses  and l i l y  
bulbs l e f t  t o  be p lanted;  Laysan Finches captured and 
t r a n s f e r r e d  t o  Midway ( ~ r ~ a n ,  1912). 

1906 26 Jan.- Bi rds  col lec ted ,  some o f  which were new d i s t r i b u t i o n a l  
6 June records. 

1910 16-18, Severa l  b i r d  skins prepared by Japanese and se ized  by 
26 Jan.  t h e  Thet i s  l a t e r  found t h e i r  way i n t o  var ious  museum 

co l l ec t ions .  

l g l l  24 Apr. - 
5 June 

1912 22 Dec.- 
1913 11 Mar. 

1914 11 Sept. 

1915 3 Apr. 

1916 9 Feb. 

1918 8-9 Sept. 

Observations of b i rds   i ill and Bryan, 1912; D i l l ,  
1913, 1916a, 1916b; W.A. Bryan, l g l l ) * ;  c o l l e c t i o n  of 
in sec t s ,  p l an t s ;  398 b i r d s  of 25 species  col lec ted .  

Observations of b i rds  ( ~ a i l e y ,  1934, 1942, 1952a, 
1956; W i l l e t t ,  1919) and a t  l e a s t  401 specimens ~f  3 1  
species  co l l ec ted ;  c o l l e c t i o n s  of in sec t s ,  p l an t s ,  
and a monk s e a l s  100 coconut sprouts  planted;  128 
Laysan R a i l  captured f o r  t r a n s p o r t  t o  o the r  areas,  
a  number of Laysan Finches captured and t ranspor ted  
t o  Midway A t o l l ;  5,024 r a b b i t s  k i l l e d .  

Study of geology; a n a l y s i s  of lagoon water and phos- 
phates.  

Observations of birds,  a  few notes on r a b b i t s  ( ~ u n t e r ,  
1915 ) . 
Brief  observations of b i r d s  and r a b b i t s ;  samples of 

*beach sand, s h e l l s ,  and s h e l l f i s h  co l l ec ted  f o r  W.A. 
Bryan. 

Observations of b i rds ,  t u r t l e s ,  s e a l s ,  and rabb i t s .  

*Several of these  papers a r e  pr imar i ly  r e p r i n t s  o r  bare ly  d i f f e r e n t  
vers ions  of one another.  



Appendix Table 2. 

Date 

1923 7 Apr. - 
14 May 

1924 6 May 

1928 1 Mar. 

6 May 

1930 2-18Aug. 

1936 2-8 Mar. 

12 Dec. 

1950 23 June 

1951 12 May 

late June- 
early July 

1955 10 Feb. 

1957 7 Jan. 

15 Apr. 

25 June- 
3 July 

(continued) 

Results 

Observations of birds (wetmore, 1925); extermination 
of rabbits; many photographs taken; a number of vas- 
cular plants sowed; 8 Laysan Rails introduced from 
Midway. Collected: arachnids, insects, crustacea, 
sea stars and other echinoderms, polychaetous annelids, 
foraminifera, vascular plants, sponges, fish, nematode, 
cestode, many birds (at least 319 skins of 21 species), 
2 seals, algae, molluscs. Observations by Wetmore of 
turnstone predation on eggs later reported by Crossin 
and Huber (1970). 

Evidently only a few sketchy observations of animals 
made (Wilder, ms. b; Wetmore, 1925). 

Collected: 8 species of Cypraeacea and 1 polychaete. 

Larval hemirhamphids collected offshore by Anderson. 

Collected: plants, insects, bird eggs, marine 
organisms (crabs, fish), some artifacts, 4 species 
of flies. Various plants introduced and some notes 
taken on bird life. 

Brief observations of birds, seals, and turtles. 

Very brief observations of birds, seals, turtles, 
and vegetation; small collection of birds made. 

Laysan Teals counted, unspecified number of turtles 
tagged, seals reported  rock, 1951a). 

Census of seals. 

Census of seals and turtles; extensive fish collections; 
bird census (Brock, 195lb). 

Aerial seal count. 

Observations of teal, brief notes on other birds. 

Aerial 
1962). 

seal census; 

Aerial seal census. 

albatross census  i ice and Kenyon, 

Nine teal captured and 8 taken to Honolulu Zoo (1 
died in transit); seals censused and 25 seals tagged; 
seabird populations estimated; 400 albatrosses banded; 
observations of teal (Warner, 1963). 



Appendix Table 2. (continued) 

Date Results 

1957 8-12 July Amateur observations of birds. 

28 Dec. Aerial albatross and seal censuses  ice and Kenyon, 
1962). 

1958 ri May- 3,302 birds of 9 species banded; census of fauna with 
4 June emphasis on seals, young albatrosses, Laysan Teal, 

and Laysan Finches (Warner, 1958). Observations of 
birds; emphasis on Laysan Teal* (Warner, 1963). 36 
Laysan Teal captured and transported to Honolulu Zoo; 
young seal collected for British Museum; seals tagged; 
Laysan Finches captured for transport to Honolulu Zoo. 

28 June Aerial seal census. 

1959 28 Apr. - Census of: seals, teal (Warner, 1963), Laysan Finch, 
1 May albatross. Detailed observations of seals, Laysan 

Finch, Laysan Teal; notes made on other birds. Col- 
lection of plants, crustacea, and insects; weather 
observations, mapping of vegetation. 

20-27 July Collected: insects, crustacea, and other arthropods; 
plants by Butler and Daniel. Observations on Laysan 
Teal (~arner, 1963) and body temperature of birds 
(~dvardy, 1963). Seal census. 

1960 23 Aug. Count of seals; survey of island for fish bait. 

1961 7-8 Mar. Census of seals and turtles; Laysan Teal observations 
(Warner, 1963 ) . 

4-10 Sept. Census of Laysan Teal, Laysan Finch, seals, and 
turtles. 275 birds of 2 species banded; 2 turtles 
tagged; previous photographic stations refurbished 
and new ones established. Collected: 8 Laysan Teal 
by Leopold and Warner; plants; crustacea; insects; 
arachnids; marine algae by Lamourem. Geological ob- 
servations and specimens by Jestes; geophysical 
measurements by Vitousek; rectal temperatures of 
seals taken by Udvardy; body temperatures taken for 
8 species of birds (~dvard~, 1963); Laysan Teal ob- 
servations (Warner, 1963). 

*Notes on teal in captivity captured during this visit were reported by 
Ripley (1960) and Lint (1960). 
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Date 

1962 14-19 June 

1963 11-U Feb. 

3-10 Dec. 

1964 10-11 Mar. 

16-20 Sept. 

19-20 Sept. 

1965 7-11 Mar. 

17-21 ~ u l y  

5-12 Aug. 

1966 26-31 Mar. 

311 

(continued) 

Results 

Census of seals; observations on vegetation and avi- 
fauna; collection of ectoparasites, crustacea, 
insects by Beardsley. 

540 birds of 11 species banded; 10 birds of 8 species 
collected by POBSP; 277 seals tagged, 1 seal collected; 
6 turtles tagged; distribution and condition of vege- 
tation noted. 

Ectoparasites, including a tick, collected by Wilson; 
plants introduced; seals, turtles, albatrosses, shore- 
birds, and teal censused; 3 turtles tagged and 17 
Laysan Teal banded by Walker; marine algae and vas- 
cular plants collected by Tsuda; island water salinity 
tested. 

Census of seals and turtles; geophysical measurements 
by Kroenke; 516 birds of 2 species banded by POBSP; 
442 birds of 9 species banded by BSFW; ticks collected. 

3,792 (plus any Brown ~oobies) birds of 15 (or 16) 
species banded by POBSP. Collected: 9 Bonin Petrels, 
some insects, spider, and plants; turtles noted. 

Birds observed, seals censused, no turtles seen, teal 
counted, insects and plants collected; 40 birds of 3 
species banded by BSFW. 

18,g3 birds of 12 species banded by I)OBSP; turtles 
noted. 

15,470 birds of 5 species banded by POBSP; 4 birds, 
ectoparasites, Berlese samples collected. 

44,442 birds of 8 species banded by POBSP, bird ob- 
servations made; 1 turtle tagged. 

Observations of birds; census of seals, turtles, 
Laysan Teal; estimates of Laysan Finch population 
from transect counts; 333 birds of 8 species banded; 
44 Laysan Finches captured for transport to Honolulu 
Zoo; refuge sign erected; photographs of vegetation 
made; Chenopodium seeds planted. 

Pictures taken of wildlife. 
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Date 

1966 10-16, 
20-21 June 

17-18 Sept. 

1967 18-19 Mar. 

7-12 June 

5-11 Sept. 

21-24 Sept. 

13 Dec. 

1968 17-19 Mar. 

Sept. 

1969 26-29 Mar. 

2-3 June 

9 Sept. 

Results 

0bservatj.ons of birds; census of seals and turtles, 
72,454 birds of 9 species banded by POBSP: 58 bird 
specimens of 9 species collected; 17 ectoparasite 
coU.ections made from 7 species of birds; 30 Berlese 
samples taken from nests of 4 species of birds. 

Transect census of finches and teal; observations of 
birds; census of seals and turtles; 1 turtle and 11 
seals tagged; 1 turtle recaptured; 14 birds of 4 
species banded. 

Observations of birds; census of seals, turtles, shore- 
birds; 536 birds of 6 species banded by POBSP; 6 bird 
specimens of 4 species collected. 

Observations of birds, census of seals, turtles; 4 
Golden Plovers banded by BSFW; 33 seals and 1 turtle 
tagged. 

Observations of birds and turtles; census of seals; 
8,092 birds of 11 species banded; 2 seal skulls col- 
lected and 12 seal pups tagged. 

Observations of birds; 4,085 birds of 15 species banded 
by POBSP. Collected: 7 bird specimens of 4 species, 
hippoboscid flies, ticks from various birds. 

34 birds of 3 species banded; 1 turtle tagged. 

Observations on vegetation and wildlife; census of 
seals and turtles; 2 turtles tagged. 

Census of seals and turtles; observations of birds; 
115 birds of 8 species banded by POBSP; 64 Laysan 
Finch banded by wildlife personnel; 5 bird specimens 
of 3 species collected by POBSPi 1 Laysan Teal carcass 
collected by BSFW; 4 turtles and 36 seal tagged, 1 
turtle recaptured. 

Data are not available at present. 

Observations of birds, censuses of seals, turtles, 
teal, albatrosses, and Laysan Finch. 38 seals and 
2 turtles tagged. 

Teal, turtles, and seals censuses; 25 seals tagged. 

Brief observations on birds; seals, and teal censused; 
2 seals tagged; a few observatidns made of marine life. 



Appendix Table 3. Publ ica t ions  on c o l l e c t i o n s  and s tud ies  (with the  
exception of b i r d s )  made on Laysan Island.* 

Protozoa 

Rhumbler, 1906. Records foramini fera  col lec ted  by Schauinsland. 

Cushman & Edmundson Reports c o l l e c t i o n  of 24 species  of foramini-  
& &., 1925. f e r a  by the  Tanager Expedition. 

P o r i f e r a  

Barr, 1903. Records 2 spec ies  of demonspongiid sponges 
co l l ec ted  by Schauinsland. 

preiwisch, 1903. Records 2 spec ies  of calcarean sponges c o l -  
l e c t e d  by Schauinsland. 

Coelentera ta  

Hart laub,  1901. 

Studer,  1901. 

Nutting, 1905. 

Mayer, 1906. 

Vaughan, 1907. 

Nutting, 1908. 

Platyhelminthes 

Plehn, 1899. 

Chapin, 1925. 

Reports a hydroid co l l ec ted  by Schauinsland. 

Reports 18 spec ies  of Madreporia c o l l e c t e d  by 
Schauinsland (cf .  Schauinsland, 1899). 

Reports hydroid co l l ec t ions  made of fshore  
May 1902. 

Reports hydromedusa from c o l l e c t i o n s  made 
offshore by t h e  Albat ross  Expedition. 

Reports c o r a l s  ( ~ a d r e p o r i a )  co l l ec ted  by 
Albat ross  Expedition; r ev i ses  some of S tude r ' s  
taxonomy, and descr ibes  seve ra l  new species.  

Reports 2 spec ies  of c o r a l  (Alcyonaria) from 
c o l l e c t i o n s  made offshore by the  Alba t ross  
Expedition. 

Reports a t u r b e l l a r i a n  co l l ec ted  by Schauinsland. 

Describes a new species  of cestode from an 
Hawaiian monk s e a l  co l l ec ted  by t h e  Tanager 
Expedition. 

*Authors a r e  i n  chronological  order .  
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Rschelminthes 

Chapin, 1925. 

Mollusca 

Schauinsland, 1699. 

Bergh, 1900. 

Berry, 1910. 

Pi lsbury,  1917. 

Pi lsbury,  1920. 

Pi lsbury,  1927. 

Schi lder ,  1933. 

Dall ,  Bartsch, and 
Rehder, 1938. 

But ler  and Usinger, 
1963. 

Annelida 

Michaelsen, 1899. 

Treadwell, 1906. 

Treadwell & Edmundson 
& a., 1925 

Holly, 1935. 

Describes a new spec ies  of nematode from a 
Hawaiian monk s e a l  c o l l e c t e d  by the  Tanager 
Expedition. 

Mentions occurrence of 2 cephalopods and 
s e v e r a l  gastropods. 

Reports 3 spec ies  of opisthobranchs co l l ec ted  
by Schauinsland. 

L i s t s  2 cephalopods recorded by Schauinsland. 

Describes 3 spec ies  of molluscs co l l ec ted  by 
W.A. Bryan. 

L i s t s  2 species  of molluscs, one co l l ec ted  by 
W.A. Bryan, t h e  o t h e r  by Capt. Brown of t h e  
USCG. 

L i s t s  2 species  of barnacles co l l ec ted  by t h e  
Tanager Expedition. 

Reports 8 species  of Cypraeacea co l l ec ted  i n  
March 1928. 

L i s t s  10  species  of pelecypods co l l ec ted  a t  o r  
offshore Laysan, most of them by the  Albat ross  
Expedition. 

Records 2 spec ies  of l and  s n a i l s .  

Records an o l igochaete  co l l ec ted  by Schau- 
ins land ( a l s o  mentioned by Schauinsland, 1899) . 
Reports c o l l e c t i o n s  of 5 polychaetes i n  May 
1902. 

Reports 5 species  o f  polychaetes co l l ec ted  by 
the  Tanager Expedition. 

Reports a s i n g l e  polychaete co l l ec ted  i n  
March 1928. 



Appendix Table 3 .  (continued) 

Annelida (continued) 

Hartman, 1966. Summarizes e a r l i e r  records and g ives  cu r ren t  
taxonomy. 

Arthropods 

Bu t l e r  and Usinger, Records plant-arthropod, bird-arthropod, 
1963. and lake-arthropod as soc ia t ions .  

Arachnomorpha (Arachnids) 

Schauinsland, 1899. L i s t s  species  a l s o  reported by Simon (below). 

simon, 1899. Reports 6 species  co l l ec ted  by Schauinsland . 
But ler ,  1961a. Reports 3 species  of Acarina and 5 Araneida 

co l l ec ted  i n  A p r i l  and J u l y  1959. 

Bu t l e r  and Usinger, L i s t s  new records of 3 species  of Acarina 
1963. and 2 Araneida from c o l l e c t i o n s  made i n  

September 1961 and June 1962 and summarizes 
e a r l i e r  records. 

Aoki, 1964. Records 8 species  of o r i b a t i d  mites  (Acarina) 
from co l l ec t ions  made in  December 1963. 

Gives recent  s m a r y  of sp ide r s  known from 
Laysan. L i s t s  9 species.  

Wilson, 1964. Describes new t i c k  ( ~ x o d e s  laysanens is )  
(Acarina, 1xodidae) co l l ec ted  December 1963. 

Aoki, 1965. Records 2 species  of o r i b a t i d  mites  (Acarina) 
from c o l l e c t i o n s  made i n  December 1963. 

Kohls, Sonenshine, and Records occurrence of Ornithodorus capensis  
C l i f fo rd ,  1965. group ( ~ c a r i n a :  Argasidae).  

Amerson, 1966. Reports i n f e s t a t i o n  of Sooty Tern n a s a l  
c a v i t i e s  by t i c k s  (Acarina: Argasidae) from 
specimens co l l ec ted  8 August 1965. 

Beardsley, 1966. Reports a new d i s t r i b u t i o n  record f o r  a 
sp ide r  from c o l l e c t i o n  made September 1964. 

G a r r e t t  and Harimoto, Summarizes e a r l i e r  records of Acarina. 
1967. 



Appendix Table 3. (continued) 

Arachnomorpha ( ~ r a c h n i d a )  (continued) 

Amerson, 1968. Reports d i s t r i b u t i o n  and hos t s  of t i c k s  
( ~ c a r i n a )  from co l l ec t ions  made by the  POBSP. 

Crustacea 

Schauinsland, 1899. Mentions some of crustaceans he co l l ec ted .  

Lenz, 1901. 

Sars,  1903. 

Reports 25 spec ies  of c rus tacea  co l l ec ted  
by Schauinsland. 

Records a b r ine  shrimp col lec ted  by Schau- 
insland.  

Ortman, 1905. Reports a s i n g l e  species  of schizopod from 
the  v i c i n i t y  of Laysan t h a t  was co l l ec ted  by 
the  Albat ross  Expedition. 

Rathbun, 1906. Reports brachyuran and macruran crabs col -  
l e c t e d  by t h e  Albat ross  Expedition. 

Edmundson 2 Edmundson Reports 59 species  of decapods, and a 
e t  a 1  - -., 1925. phyllopod, co l l ec ted  by the  Tanager Expedition. 

Wilson, 1950. Reports a copepod co l l ec ted  north of Laysan 
by the  Albat ross  Expedition. 

Butler ,  1961a. Reports an isopod from Apr i l ,  J u l y  1959 
co l l ec t ions .  

Bu t l e r  and Usinger, Reports an isopod from co l l ec t ions  made in  
1963. September 1961 and June 1962. 

Chilopoda 

Bryan 9 &. , 1926. Reports a chilopod from co l l ec t ions  made by 
t h e  Tanager Expedition. 

Insec ta  (~exopoda)  

Rothschild, 1894. Describes 2 moths from Laysan. 

Schauinsland, 1899. L i s t s  some i n s e c t s  he col lec ted .  

Emery, 1899. Reports 4 spec ies  of a n t s  co l l ec ted  by Schau- 
insland.  

Meyrick, 1900. Describes 2 noctuid moths co l l ec ted  by Schau- 
insland.  



Appendix Table 3. (continued) 

Insecta (Hexopoda) (continued) 

Speiser, 1902. Reports a hippoboscid fly from Schauinsland's 
collection. 

Alfken, 1903. Records 17 species of insects collected by 
Schauinsland. 

perkins, 1906. Reports 7 species of insects collected by 
Wilder in 1905. 

Kellogg and Paine, Reports 10 species of mallophaga collected 
1910. in May 1902. 

Fullaway, lglka. Reports 60 species of insects from collections 
made in 1905 by Wilder (6 species), lgll by 
Bryan (3 species), and 19x2 by Fullaway (55 
species). 

Fullaway, l9lkb. - Describes a new beetle from material col- 
lected in April lgll and December 1912. 

Swezey, 1914. Describes 2 new species of moths from col- 
lections made in 1912. 

Perkins, 1919. Describes a new species of Otiorrhynchine 
beetle from specimens collected by W.A. 
Bryan. 

Timberlake, 1919. Describes a new species of encyrtid (Hymenop- 
tera) from specimens collected in December 
1912. 

Bryan & &. , 1926. Records ca. 34 species of insects collected 
by the ~ z a g e r  Expedition. 

Ferris, 19q. Reports a hippoboscid fly. 

Bryan, 1932. Reports 4 species of flies collected in 
August 1930. 

Wheeler, 1934. Gives a summary listing 7 species of ants 
from early collections. 

Thompson, 1948. Reports 10 species of mallophaga collected 
by the Tanager Expedition. 
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Appendix Table 3. (continued) 

Insec ta  ( ~ e x o p o d a j  (continued) 

~immerman, * 1948a L i s t s  3 cockroaches, an embiopterid, an 
earwig and 10  mallophaga. 

zimmeman, 1948b. L i s t s  a  nabid and a mirid.  

~immeman,  1 9 4 8 ~ .  L i s t s  a  coccid. 

~ immeman,  1948d. L i s t s  a  delphacid. 

Ross, 1951. Reports t h a t  an embiopterid co l l ec ted  by 
the  Tanager Expedition a s  Oligotoma i n s u l a r i s  
by Bryan e t  &., 1926, i s  a c t u a l l y  Oligotoma 
( ~ p o t h o n i 7  oceania Ross sp. nov. 

Zimmeman, 1957. Supplement l i s t s  an embiopterid. 

~immerman, 1958a. L i s t s  6 noctuid moths. 

z immeman, 1958b. L i s t s  3 pyra l ids  and a pterophorid.  

Hardy, 1960. Describes a  s trat iomyid f l y  from specimens 
co l l ec ted  by the  Tanager Expedition. 

But ler ,  1961a. Summarizes i n s e c t s  co l l ec ted  by Wilder, 
Bryan, Fullaway, and t h e  Tanager Expedition 
and adds co l l ec t ions  of 68 species  made i n  
A p r i l  and J u l y  1959. 

But ler ,  196111. Reports a s soc ia t ion  of s t ra t iomyid  f l i e s  with 
a l b a t r o s s  carcasses from observat ions i n  July 
1-959. 

Edwards, 1961. Describes a  new species  of mallophage co l l ec ted  
from Christmas Shearwaters. Collected z. 
1904-1907. 

Maa, 1962. Reports specimens of hippoboscid f l i e s  co l -  
l e c t e d  i n  August 1930 and April-May 1959. 

Bu t l e r  and Usinger, Adds new i n s e c t  records from c o l l e c t i o n s  o f  
1963 September 1961 and June 1962 and summarizes 

o ld  records.  L i s t s  - ca. 189 species  from Laysan. 

eimmerman, and Hardy, i n  the  Insec t s  of Hawaii s e r i e s ,  present  d i s t r i b u -  
t i o n a l  records derived pr imar i ly  from t h e  Tanager co l l ec t ions ,  but  ex- 
t e n s i v e l y  r ev i se  taxonomy, r e i d e n t i f y  specimens, and i d e n t i f y  t o  species  
h i t h e r t o  unident i f ied  specimens. 



Appendix Table 3. (continued) 

Insecta (~exopoda) (continued) 

Hardy, 1964. Lis t s  2 dolichopodid f l i e s .  

Hardwick, 1965. Discusses specimens of Heliocoverpa 
( ~ o c t u i d a e )  collected in  September 1961. 

Beardsley, 1966. Reports 5 species of insects collected in  
September 1964. 

Maa, 1968. Reports hippoboscid f l i e s  from collections 
made 1963-1967 by the POBSP. 

Echinodermata 

Fisher, 1906. Reports 6 species of s ta r f i sh ,  most newly 
described, from collections made offshore 
by the Albatross Expedition. 

Fisher, 1907. Reports 6 species of holothurians collected 
by the Albatross Expedition. 

Clark, 1908. Reports 2 newly described species of 
Crinoidea tha t  were collected offshore by 
the Albatross Expedition. 

Agassiz and Clark, Reports echinoderms collected by the Alba- 
1907-1912. t ro s s  Expedition. 

Clark in  Edmundson Reports 8 Ophiuroidea, 9 Echinoidea, and 9 
e t  al- - - 3  1925- Holothuroidea collected by the Tanager Ex- 

pedition. 

Fisher & Edmundson Reports 2 s t a r f i s h  (Asteroidea) collected by 
& a., 1925. the Tanager Expedition. 

Clark, 1949. Reports 6 species of b r i t t l e  s t a r s  (Ophiur- 
oidea) from col lect ions  made by the Albatross 
Expedition and gives summary l i s t s  of other 
echinoderms previously collected from Laysan. 

Chordata 

Urochordata 

S lu i te r ,  1900. Records 6 species of sea squi r t s  collected 
by Schauinsland. 
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Appendix Table 3. (conti 

Chordata 

Vertebrata 

Pisces 

Steindacher, 1900. 

Jordan and Snyder, 
1904. 

Snyder, 1904. 

Gilbert, 1905. 

Fowler and Ball, 
1924. 

Fowler and Ball, 
1925. 

Fowler, 1927. 

Fowler, 1934. 

Strasberg, 1956. 

Schauinsland, 1899. 

Rothschild, 1893- 
1900. 

Werner, 1901. 

Reports 51  species of f i s h  collected by 
Schauinsland. 

Reports f i s h  collected a t  Oahu, Hawaii, and 
Laysan, the l a t t e r  col lect ion by Max Schlemmer, 
but does not always give collection loca l i t i e s .  
L is t s  7 species from Laysan. 

Reports 33 species of f i s h  collected by the 
Albatross Expedition. 

Recbrds 24 species of deep sea fishes col- 
lected i n  the  v i c in i ty  of Laysan by the 
Albatross Expedition and one species collected 
a t  Laysan by Max Schlemmer. 

Describes a new family, genus and species for  
a f i s h  collected by the Tanager Expedition. 

Reports 71 species of f i sh  collected by the 
Tanager Expedition. 

L is t s  7 species, 6 from the Tanager collec- 
t ions  of which 1 was not reported in  Fowler 
1925, and 1 from a col lect ion in  May 1893. 

L is t s  2 addit ional species of f i s h  from Laysan 
from collection made in  August 1930. 

Revises taxonomy of Hawaiian blennioid f ishes  
recording 3 species from Laysan. 

Mentions presence of t u r t l e s  i n  1857 

Gives observations of t u r t l e s  from 1896. 

Indicates t u r t l e s  were seen in  1828. 

Reports 2 l i za rds  from Schauinsland's v i s i t .  



Appendix Table 3. (continued) 

Rept i l ia  (continued) 

Wilder, 1905. Mentions tha t  t u r t l e s  were shot in  September 
1905. 

D i l l  and Bryan, 1912. Mentions occurrence of t u r t l e s  and t h e i r  
eggs, and the k i l l i n g  of one t u r t l e  f o r  food. 

Snyder, 1917. Seports collections and observations of 2 
l i za rds  in  May 1902. 

Munro, 1946. Reports t ha t  "one or  two species" of l i za rds  
were present i n  1891. 

Brock, 1951a. Mentions f i e l d  party went ashore t o  tag 
t u r t l e s .  

Anon., 1951b. ; Reports tha t  15 t u r t l e s  were seen in  December 
Coultas, ms. 1936. 

Udvardy, 1961b. Gives t u r t l e  observations made September 1961. 

Beardsley, 1966. Reports collection of a skink in  September 
1964; erroneously records it as  new record. 

Paty, 1857. Mentions presence of seals  i n  1857. 

Rothschild, 1893- Mentions seals  were seen i n  1828. 
1900. 

Matschie, 1905. Describes Hawaiian monk sea l  from skull 
collected by Schauinsland, 

Wilder, 1905. Mentions presence of donkey and a few cows 
i n  September 1905. 

D i l l  and Bryan, 1912. Gives information on introduction and habits 
of rabbi ts ;  presence of guinea pigs and ab- 
sence of seals .  

Hunter, 1915. Mentions presence and capture of rabbits 
i n  Apri l  1915. 

Bailey, 1918. Notes col lect ion of a seal  specimen by the 
Biological Survey party 1912-1913. 

Wetmore, 1925, Reports t ha t  only a few hundred rabbi ts  were 
present in  1923. 



Appendix Table 3. (continued) 

Mammalia (continued) 

Munro, 1946. 

Anon., 1951b, 
Coultas, ms. 

Bailey, 1952b. 

King, 1956. 

Labrecque, 1957. 

Warner, 1958. 

Kenyon and Rice, 
1959. 

Svihla, 1959, 

Rice,. 1960a. 

Rice, 1960b. 

Smythe, 1960. 

King and Harrison, 
1961. 

Udvardy, 1961b. 

King, 1964. 

Butler and Udvardy, 
1966. 

Repo~ts  t ha t  mules and a few hogs were present 
in  1891. 

Reports t ha t  5 sea ls  were seen in  December 
1936. 

Summarizes e a r l i e r  information on monk sea l  
(with l i b e r a l  quotes). Original information 
includes specimen data on sea l  collected i n  
December 1912 and on 2 specimens collected by 
the Tanager Expedition; observations made i n  
December 1936, sea l  count made in  June 1951. 

Detailed summary of previous information on 
Hawaiian monk seal .  

Gives a few notes on sea ls  made in  July 1957. 

Gives a few observations of seals  from May- 
June 1958. 

Results of Hawaiian monk sea l  a e r i a l  survey 
January and Apr i l  1957, and ground survey 
June-July 1957. 

Summarizes e a r l i e r  population data and gives 
resu l t s  of counts or  estimates made in  May 
1951, November 1954, and February 1955. 

Records offshore observations of bot t le-  
nosed dolphins on Z( May 1958. 

Gives Hawaiian monk sea l  observations from 
a e r i a l  surveys i n  December 1957 and June 
1958, and from ground survey May-June 1958. 

Reports s e a l  observations made April-May 1959. 

Gives detai led notes on a young sea l  col-  
lected 4 June 1958. 

Gives r e su l t s  of s ea l  counts made September 
1961. 

Presents h i s t o r i c a l  summary 1824-1954. 

Reports observations made Ju ly  1959 on the 
basking behavior of the monk seal .  



Appendix Table 3. (continued) 

Mamalia (continued) 

Schreiber and Reports movement of a monk sea l  tagged on 
Kridler, 1969. Laysan i n  March 1968 t o  Johnston Atoll,  

547 nautical  miles t o  the south-southeast. 

Flora - 
Reinbold, 1899. Reports algae collected by Schauinsland. 

Schauinsland, 1899. Lis t s  2'7 species of vascular plants  with 
notes on them from observations and col- 
lect ions  made i n  1896; l i s t s  more algae 
collected; and mentions two species of algae 
found in  the lagoon. 

Bi t te r ,  1900. Reports & species of vascular plants  col- 
lected by Schauinsland. 

Fisher, 1903a. Reports l i s t  of vascular plants collected 
i n  May 1902. 

Lemmermann, 1905. Reports 45 species of algae collected by 
Schauinsland. 

Wilder, 1905. L is t s  plants introduced in  September 1905. 

Elschner, 1915. Gives observations of vascular plants and 
an algae made i n  September 1914. 

~ o c k ,  1916. Describes sandalwood on Laysan as  a new 
var ie ty  from col lect ions  by Schauinsland, 
Bryan, and Fullaway. 

MacCaughey, 1918. Brings together Lemmermann's records and 
others. 

Christophersen and Reports on 4 vascular plants  collected by 
Caum, 1931. the Tanager Expedition and summarizes records 

and observations from v i s i t s  in  1896, 1902, 
1903, and 1911. 

~amoureux, 1963. Reports 24 species of vascular plants col- 
lected i n  September 1961 and gives h i s to r i ca l  
summary; reports plants collected in  August 
1930 and April  and July 1959. 

Summarizes e a r l i e r  records and reports a lga l  
collections made i n  April  1923 ((43 species o r  

Tsuda, 1965. 



Appendix Table 3. (continued) 

Flora (continued) - 
Tsuda, 1965. (cont'd.) varieties), September 1961 (20) and December 

1963 (57). A total of 106 species or vari- 
eties listed of which 72 are new records. 
Also gives observations of 22 species of 
vascular plants collected in December 1963. 

Tsuda, 1966. Corrects specific epithets of algae (3 
species of Liagora; 1 ~alimeda) that were 
listed inaccurately in Tsuda, 1965. 

Reports 4 species of algae (~aurencia) 
identifying and reidentifying collections 
made by Tsuda in December 1963. 

Geophysical 

Schauinsland, 1899. Gives extensive descriptive notes on the 
island including analyses of guano and lagoon 
water; occurrence of pumice, notes on cli- 
matic conditions. 

M8hle, 1902. Reports studies of a few rock samples col- 
lected by Schauinsland. 

Elschner, 1915. Gives various descriptive material on the 
geology as well as analyses of lagoon water, 
bird excrements, and guano. 

Kroenke and Woollard, Gives gravity observations made in March 
1965. 1964. 

Tsuda, 1965. Reports salinity data for water collected 
at the ocean edge and in the central lagoon. 



Appendix Table 4-1. Yearly banding t o t a l s  of birds banded on Laysan by various agencies. 

Species 1957 1958 1961 1963 1964 1965 1966 1967 1968 Totals 

Black-footed Albatross 200 900 685 600 2,385 
Laysan Albatross 200 2,000 200 16,958 1,979 900 22,237 
Bonin Pe t re l  399 852 2,544 100 3,895 
Bulwer's Fe t re l  138 17 3 23 478 
Wedge-tailed Shearwater 700 5,025 496 1,171 7,392 
Christmas Shearwater 98 2x9 3 17 
Sooty Storm Pet re l  92 9 101 
Red-tailed Tropicbird 125 100 101 7 3 05 638 
Blue-faced Booby 37 4 195 198 51 79 54 6 18 
Brown Booby 5 2 6 3 11 1 28 
Red-footed Booby 3 200 427 138 91 1 860 
Great Frigatebird 10 15 2 183 304 514 
Laysan Teal 94 204 17 110 25 38 W 24 
Golden Plover 1 71  22 27 4 37 15 11 188 

525 

Bristle-thighed Curlew 2 2 14 10 3 13 6 50 
Wandering Tat t le r  6 1 3 10 
Ruddy Turnstone 47 7 7 11 7 79 
Gray-backed Tern 45 
Sooty Tern 1,900 52,000 69,900 6,625 

45 
130,425 

Brown Noddy 1 35 1,189 1,225 
Black Noddy 37 24 101 126 37 3 25 
White Tern 3 1 159 85 6 198 1 480 
Laysan Finch 28 245 20 273 566 

Totals 400 3,302 275 572 4,693 78,169 73,338 12,214 418 173,381 



Appendix Table 4-2. I n t e r i s l a n d  movement of banded b i r d s  involving Laysan Island." 

Gardner Pinnacles 
French Fr iga te  Shoals 
L i s i ansk i  
Pea r l  and Hermes Reef 
Midway A t o l l  
Xure A t o l l  
Johnston A t o l l  
Wake I s l and  
Namu A t o l l  
Kwajalein A t o l l  
Christmas Is land 
Phoenix I s l and  
Atafu A t o l l  
Phi l ippine  I s l ands  
Japan 
Alaska 
A t  Sea 

To ta l  ( t o )  

*Total numbers of movements may be g r e a t e r  than t o t a l  number of b i r d s  moving s ince  a number of b i r d s  
were recaptured on more than two is lands .  

**Number in  parentheses i s  t he  t o t a l  number of b i rds  involved in  movements. 
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Appendix Table 4-3a. Movements of Black-footed Albatross from Laysan. 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

757 -23659 07-20-65 I U A t  sea, 30°N, 03-8-66* u TI 
1 4 0 " ~  

757-24803 07-20-65 I U A t  sea, 5Oo00'N, X* U U 
1 4 5 " 0 0 ' ~  

757-33893 06-08-67 L u ~t sea, 31°50'N, 12-05-68 u u 
1 7 0 ~ 0 0 ' ~  

*Entangled i n  f ishing gear. 

HInformation from l e t t e r  dated 08-11-66. 

Appendix Table 4-3b. Movements of Black-footed Albatross t o  Laysan. 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

French Frigate Shoals, Whale-Skate I. 

757-35913 06-05-67 L u Laysan I. 09-24-67s u u 

757-35955 06-05-67 L u Laysan I. 09-24-67s u u 

*Loose band found by BSFW. 

Appendix Table 4 4 a .  Movements of Laysan Albatross from Laysan. 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

757 -00673 03-07-65 N u ~t sea, 1 km. off  08-16-65 u u 
Hanasakimadii, (dead) 
Nemuro, Hokkaido, 
Japan (43'17 'N, 
1 4 5 " 3 8 ' ~ )  

757-OlU8 03-07-65 N u A t  sea 5 O o 5 5 ' N ,  04-26-66 u u 
1 5 4 " 0 9 ' ~  



Appendix Table &-ha. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

757-01428 03-07-65 N u Kure Ato l l  03-17-69 A u 

757 -03109 03-08-65 N U ~t sea, ca. 07-20-67 u u 
42'N, x6'~ (dead) 

757-03152 03-08-65 N U ~t sea, 40°32 '~ ,  08-16-65 U U 
149"lO'E 

757-11728 03-10-65 N U Pearl and Hermes 04-01-69" U U 
Reef, Southeast I. (dead) 

757-14323 03-10-65 N u A t  sea, z. 08-24-66 u u 
43"20fN, 1 4 3 " 4 0 ' ~  

757-23141 07-19-65 I U Midway Ato l l  04-01-68 U U 
(dead) 

757 -23557 07-19-65 I U ~t sea, 4T020 '~ ,  04-26-66 U U 
154 '36 '~  

757 -23587 07-20-65 I u ~t sea, 43'39'~, 06-27-66 U U 
153"54'E 

757-25451 07-20-65 I u A t  sea, 29"301N, 05-03-68* u u 
13b02O'W 

757-25483 07-20-65 I U ~t sea, s. 10-22-68 u u 
4l030'N, 150°30'W (dead) 

757-31646 06-13-66 L U Hachinohe, Honshu, 10-10-66 U U 
Japan 

757-31819 06-U-66 L u A t  sea, 3 O 0 1 3 ' N ,  02-14-67 u u 
142"23'E (dead) 

757-33947 06-08-67 L u Pearl and Hermes 09-28-67+ U U 
Reef, Southeast I. (dead) 

757-33994 06-08-67 L u Kure Ato l l  04-11-69 A u 

*Returned by BSFW. 

**Caught i n  f ishing gear. 

+Loose band found by BSFW. 



Appendix Table 4-4b. Movements of Laysan Albatross t o  Laysan. 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

Kure Ato l l  

737-96U5 03-02-65 A u Laysan I. 03-08-65 A u 

Kure Ato l l  04-27-66 A u 

Lisianski I. 

757-16905 03-13-65 N u Laysan I. 07-19-65 u u 
(found dead) 

Pearl  and Hermes Reef, Southeast I. 

757-20828 03-15-65 N U Laysan I. 03-27-66- U U 
03-30-66*(found dead) 

757-21409 03-16-65 N U Laysan I. 03-27-66- u u 
03-30-66*(found dead) 

*Return made by BSFW. 

Appendix Table 4-5a. Movements of Blue-faced Boobies from Laysan. 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

767-41289 03-08-65 A U Lisianski I. 06-04-67- A M 
06-05-67 

Laysan I. 06-12-66 A F 

767-41291 03-08-65 A U Lisianski I. 06-04-67- A M(?) 
06-05-67 (with chick) 

Laysan I. 03-18-68 A F 

767-41179 03-09-65 A u Lisianski I. 06-04-67 A M 

767-41200 03-09-65 A U Lisianski I. 03-13-65 A U 

767-41298 03-09-65 A u Laysan I. 10-21-66 A M(?) 



Appendix Table 4-Fa. (Continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

767-41298 03-09-65 A U Lisianski I. 06-04-67 A F (? )  

Laysan I. 10-20-66 A M 

767-41322 03-10-65 A U Lisianski I. 09-02-67 A M 
(with immature) 

767-4U26 03-10-65 A u Lisianski I. 09-01-67 S U 

757-23007 07-19-65* Lisianski I. 09-04-67 A F 
( i n  roosting club) 

757-23145 07-19-65* Lisianski I. 03-20-68 A M 
(nesting) 

757-23150 07-19-65* L i t t l e  Gin I., French 06-07-69 A F 
Frigate Shoals (with medium chick) 

757-25652 08-09-65 1 u Lisianski I. 09-03-67 

757-25656 08-09-65 1 u Lisianski I. 09-03-67 

757-23101 07-19-65* Lisianski I. 06-04-67- A M 
06-05-67 (with 1 egg) 

757-23103 07-19-65* Lisianski I. 06-05-67 A M 
(with 1 egg) 

757-23166 07-19-65" Lisianski I. 09-01-67 A M 

757-23171 07-19-65* Lisianski I. 06-04-67 A F 

757-23239 07-19-65* Lisianski I. 06-04-67 A M 

757-23438 07-19-65* Lisianski I. 06-04-67 A F 

757-23462 07-19-65* Lisianski I. 06-05-67 A M 

757-23474 07 -19-65* Lisianski I. 09-01-67 A F 

*Listed on banding schedule as a Laysan Albatross 



Appendix Table 4-5b. Movements of Blue-faced Boobies t o  Laysan. 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

East I., French Frigate Shoals 

737-37106 06-07-63 s U Laysan I. 03-18-68 A M 

737-37107 06-07-63 s u Laysan I. 03-09-65 A F 

757-27685 08-23-66 A U East I. 05-26-67 A M 

Laysan I. 09-06-67 A u 

Whale-Skate I., French Frigate Shoals 

568-70106 06-26-66 N u LaysanI.  09-06-67 s U 

Gardner Pinnacles 

558-83442 06-16-63 A U LaysanI .  09-18-64 A F 

Johnston Ato l l  

737-44164 03-29-64 A F(?)  Laysan I. 09-06-67 A M(?)  

737-44546 02-28-65 A U Laysan I. 10-20-66 A M 

737-44586 04-09-65 1 u Laysan I. 09-06-67 A u 

737-4364y 03-24-66 S U Laysan I. 06-14-66 S U 

Laysan I. 06-21-66s 

737-44622 between ? Laysan I. 06-10-67 A F 
06-22-64 (with 2 eggs) 

& 02-24-65 

Kure Ato l l  

737-98160 09-11-64 A U Laysan I. 03-17-68 A M 

Lisianski I. 

757-89061 03-12-64 A F Laysan I. 
(with 1/4 

grown nest l ing)  

757-41556 03-12-65 A U Laysan I. 

Lisianski I. 



Appendix Table 4-5b. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

Lisianski I. (continued) 

757-27725 10-19-66 I u Laysan I. 09-06-67 s u 

757-30113 06-02-67 A U LaysanI .  
( i n  roost- 
ing club) 

757-30151 06-03-67 A M Laysan I. 09-06-67 A u 

757-30181 06-03-67 A F ~ a y s a n  I. 09-06-67 A F 

587-90052 09-01-67 A M Laysan I. 09-10-67 A M 

587-90068 09-01-67 A M Laysan I. 03-18-68 A M 

Midway Atol l ,  Eastern I. 

508-5175&" 08-15-57 U U Laysan I. 03-10-64 A U 

Pearl  and Hermes Reef, Ki t tery I. 

737-26549 06-26-63 N u Laysan I. 09-16-64 A F 

Johnston Ato l l  05-20-65* A U 

Pearl  and Hermes Reef, L i t t l e  North I. 

558-5363 06-23-63 N u Laysan I. 03-09-65 A F 

Pearl  and Hermes Reef, Seal I. 

737-26562 06-26-63 N u Laysan I. 09-16-64 A F 

*Marked with orange leg streamer. 

**Banded by BSFW (DR). 



Appendix Table 4-6a. Movements of Red-footed Boobies from Laysan. 

Original Banding Data 

Band Number Date Age Sex 

587-80503 09-17-64 I U 

587-80507 09-17-64 A U 

Recapture Data 

Where Recaptured Date Age Sex 

Johnston Ato l l  05-26-65 I U 

Laysan I. 08-09-65 A u 

Johnston Ato l l  02-15-66 A F 

East I., French 06-11-66 A u 
Frigate Shoals (with small 

chick) 

East I., French 03-11-67 A u 
Frigate Shoals 

East I., French 05-28-67 A U 
Frigate  Shoals 

Trig I., French 06-24-67 A U 
Fr igate  Shoals (with lerge 

downy chick) 

Laysan I. 09-07-67 A u 

Johnston Ato l l  01-06-69 A u 

Johnston Ato l l  12-13-65 A U 

Johnston Ato l l  02-22-66 A F 

Laysan I. 1.0-20-66, A u 

Laysan I. 06-09-67 A IJ 

Johnston Ato l l  04-23-66 A U 

Johnston Ato l l  01-06-69 u u 

East I., French 08-13-66 S U 
Frigate Shoals 

Trig I., French 08-23-66 A F 
Frigate Shoals 

Whale-Skate I., 06-05-67 A u 
French Frigate 
Shoals 



Appendix Table 4-6a. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

587-80580 09-17-64 I u male-skate  I., 08-31-65 s u 
French Frigate 
Shoals 

587-80595 09-17-64 I U Lisianski I. 08-31-67 A u 

587-80598 09-17-64 I U Johnston Ato l l  02-22-66 S U 

587-8607 09-17-64 A U Johnston Ato l l  02-22-66 A F 

587-80620 09-17-64 I U Johnston Ato l l  06-24-65 A U 

587-80625 09-17-64 I U Johnston Ato l l  02-22-66 S U 

Lisianski I. 10-19-66* s u 

587-80643 09-17-64 I U Whale-Skate I., 08-16-65 S u 
French Frigate  
Shoals 

587-8646 09-17-64 I U Johnston Atoll  

587-8663 09-17-64 I U Lisianski I. 

587-80697 09-17-64 A U Johnston Atoll  

587-80700 09-17-64 A U East I., French 
Frigate Shoals 

767-41051 03-07-65 A U Laysan I. 

Laysan I. 

Johnston Atoll  

Johnston Atoll 

767-41069 03-07-65 A U Lisianski I. 

767-41072 03-07-65 A U Johnston Atoll 

767-41098 03-07-65 A U Johnston Ato l l  

02-15-69 A u 
(roosting) 

06-12-66 s u 

02-15-69 A u 
(roosting) 



Appendix Table 4-6a. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

767-41204 03-07-65 A u Laysan I. 10-20-66 A U 

J,ohnston Atol l  01.-06-69 A u 

'767-41231 03-08-65 A U Laysan I. 10-20-66 A U 

Johnston Atoll  01-05-69 u u 

767-41236 03-08-65 A U Johnston Atol l  02-22-66 A F 

767-41241 03-08-65 A U East I., French 06-10-66 A u 
Frigate Shoals 

East I., French 05-26-67 A U 
Frigate Shoals (0" egg) 

'167-41242 03-08-65 A U Johnston Ato l l  01-04-69 A U 

Johnston Atol l  01-07-69 A U 
(dead?) 

767-41401 03-10-65 A U Trig I., French 06 -24 -68 
Frigate Shoals 

767-41404 03-10-65 A U Kure Ato l l  06-30-68 A U 

767-41411 03-10-65 A U East I., French 06-12-66 A U 
Fr igate  Shoals 

Laysan I. 10-20-66 A u 

767-41436 03-10-65 A u Laysan I. 10-20-66 A u 

Johnston Ato l l  01-05-69 A U 

767-41469 03-10-65 A U Laysan I. 10-20-66 A u 

Trig I., French 06-19-67 A u 
Frigate Shoals 

757-25639 08-09-65 I U Johnston Ato l l  04-23-66 I U 

757-25643 08-09-65 I U Lisianski I. 06-04-67 S u 

757-25650 08-09-65 I U East I., French 06-10-66 s u 
Frigate  Shoals 



Appendix Table 4-6a. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

757-25650 08-09-65 I U Whale-Skate I., 07-02-66 S U 
French Frigate 
Shoals 

Trig I., French 08-13-66 S U 
Frigate Shoals 

757-2565:! 08-09-65 I U Lisianski I. 09-03-67 S U 

757-25656 08-09-65 I U Lisianski I. 10-19-66 s u 

Lisianski I. 09-03-67 S U 

757-25658 08-09-65 I U Namu Atoll ,  Mar- 03-24-66 U U 
s h a l l  I., ca. 
08"001N, lw10'~ 

757-25662 08-09-65 I U Wake Island 06-18-66 S U 

757-25667 08-09-65 I U Johnston Ato l l  12-28-65 I U 

Whale-Skate I., 08-15-66* S U 
French Frigate 
Shoals 

757-25668 08-09-65 I u Johnston Ato l l  04-03-66 I u 

757-25693 08-10-65 I U Trig I., French 06-08-67 s U 
Frigate  Shoals 

757-25742 08-09-65 I U Whale-Skate I., 06-26-66 S U 
French Frigate 
Shoals 

757-25744 08-09-65 I U Kure Ato l l  08-07-66 S U 

757-25751 08-09-65 I U Lisianski I. 10-19-66 s u 

757-25754 08-09-65 I U East I., French 06-10-66 S u 
Frigate Shoals 

Lisianski I. 10-19-66 s u 

Johnston Ato l l  &-03-67 S U 
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Appendix Table 4-6a. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

757-25759 08-09-65 1 U East I., French 05-26-67 S U 
Frigate Shoals 

757-25769 08-09-65 I U Whale-Skate I., 6-25-66 S U 
French Frigate 
Shoals 

757-25779 08-09-65 I U Johnston Atol l  03-31-66 I u 

757-25832 08-09-65 I U Wake I. 06-19-66 S u 

Wake I. 12-30-66 S U 

757-25835 08-09-65 1 U Johnston Ato l l  01-04-69 A u 

757-25837 08-09-65 I U Johnston Atol l  03-31-66 I u 

757-25841 08-09-65' I U Lisianski I. 10-19-66 s u 

757-25843 08-09-65 I U Whale-Skate I., 06-04-67 S u 
French Frigate 
Shoals 

757-25850 08-09-65 I U Johnston Atol l  05-27-66 I u 

757-25853 08-09-65 1 U East I., French 06-10-67 s u 
Frigate Shoals 

Whale I., French 6-17-67 s u 
Frigate Shoals 

757-25854 08-09-65 I U Johnston Ato l l  02-22-66 I U 

757-25856 08-09-65 I U Johnston Ato l l  02-18-69 A u 
(roosting) 

757-25896 08-09-65 1 U Johnston Ato l l  02-23-66 I u 

757-25898 08-09-65 I U Johnston Atol l  03-31-65 I . U 

Laysan I. 10-20-66* s u 

Johnston Ato l l  02-18-69 A u 
(roosting) 



Appendix Table 4-6a. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

757-25931 08-09-65 I u Kure Ato l l  09-16-66 I u 

757-2593:! 08-09-65 I U Johnston Ato l l  01-06-66 S U 
(dead) 

757-25953 08-09-65 I U Johnston Ato l l  06-12-66 S U 

Kure Ato l l  05-30-67 S U 

757-25897 08-09-65 I U Whale-Skate I., 6-03-67 S U 
French Frigate 
Shoals 

757-25682 08-10-65 1 U Kure Ato l l  06-04-67 S U 

757-25693 08-10-65 I U Trig I., French 06-08-67 s u 
Frigate Shoals 

757-25791 08-10-65 I U Whale-Skate I., 06-06-67 S U 
French Frigate 
Shoals 

757-25798 08-10-65 I U Lisianski I. 10-19-66 s u 

757-28125 10-21-65 A U Johnston Ato l l  01-06-69 u u 

757-28129 10-21-66 A U Southeas t I . ,  Pearl 08-28-67 A U 
and Hermes Reef 

757-285U 10-22-66 A U Trig I., French 06-08-67 A u 
Frigate Shoals 

757-28517 10-22-66 A U Lisianski I. 09-04-67 A U 

757-28533 1.0-22-66 A U Trig I., French 06-19-67 A U 
Frigate Shoals 

587-85218 06-09-67 s u Kure Ato l l  07-04-67 s U 

587-85223 06-09-67 A U Johnston Atol l  02-18-69 A U 
(with egg') (roosting) 

587-85237 06-09-67 A u Johnston Ato l l  01-05-69 A u 
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Appendix Table 4-6a. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

587-85244 06-09-67 A U Lisianski I. 09-03-67 A u 

*Marked on leg with orange streamer. 

Appendix Table 4-6b. Movements of Red-footed Boobies to Laysan. 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

East I., French Frigate Shoals 

767-4301 08-07-65 s u East I. 06-11-66 A u 

Laysan I. 10-20-66 A U 

Laysan I. 09-07-67 A u 

767-43851 08-25-65 S u Laysan I. 10-22-66 s u 

Trig I., French 06-.19-67 S u 
Frigate Shoals 

757-26094 06-10-66 A u ~aysan I. 09-10-67 A u 

757-26175 06-11-66 s u ~aysan I. 09-07-67 A u 

757-26187 06-11-66 A u Laysan I. 10-20-66 A U 

757-29055 05-26-67 I u Laysan I. 09-06-67 S u 

757-36081 06-10-67 (I) u ~aysan I. 09-10-67 (A?) u 

Trig I., French Frigate Shoals 

757-27495 07-03-66 s u Laysan I. 

'757-3615 08-13-66 s u Laysan I. 

757-35854 06-08-67 s u Laysan I. 



Appendix Table 4-6b. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

whale-skate Island, French Frigate Shoals 

737-38033 06-14-63 S U Whale-Skate I., 06-23-66 A U 
French Frigate 
Shoals 

Laysan I. 10-20-66 A U 

757-27251 06-24-66 A U Laysan I. 10-21-66 A U 

Johnston Ato l l  

737-44156 02-26-64 I U East I., French 06-10-66 A u 
Frigate Shoals 

Laysan I. 10-20-66 A U 

East I., French 05-27-67 A U 
Frigate Shoals (with small 

chick) 

737-44958 12-12-65 A u ~ a y s a n  I. 09-10-67 A u 

737-44960 12-12-65 A u ~ a y s a n  I. 10-20-66* A U 

Laysan I. 09-07-67 A U 

737-44965 12-13-65 A U Laysan I. 10-20-66 A U 

737-44989 12-28-65 A U Laysan I. 06-12-66* U U 

Laysan I. 10-20-66* A U 

737-43532 02-19-66 S U LaysanI .  10-22-66 S U 

737-43562 02-22-66 I U Laysan I. 10-20-66* S U 

737-43569 02-22-66 A F ~ a y s a n  I. 09-08-67 A U 

737-44686 02-23-66 A M Lisianski I. 06-18-66 U U 

Laysan I. 10-20-66 A U 

737-44693 02-23-66 A M Laysan I. 10-22-66* A u 

737-43648 03-24-66 S U Laysan I. 06-29-67 S U 
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Appendix Table 4-6b. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

Kure Ato l l  

737-95987 12-30-64 A U Laysan I. 

L i s i ans t i  I, 

757-27939 10-19-66 s u Laysan I. 

757-2796:! 10-19-66 u Laysan I. 

757-3984 10-19-66 S U Laysan I. 

757-2%57 10-19-66 A u Laysan I. 

757-28499 10-19-66 U u Laysan I. 

757-28705 09-02-67 S(?)U Laysan I. 

Midway Ato l l ,  Eastern I. 

767-40297 07-22-65 N U Laysan I. 

Wake I. 

767-48159 06-18-66 I u Laysan I. 

Kure Ato l l  

*Marked w i t h  orange streamer on leg. 

Appendix Table 4-7a. Movements of Great Frigatebirds from Laysan. 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

587-80701 09-20-64 A F ( ? )  Kure Ato l l  05-07-66 s U 

587-80708 09-20-64 A F Trig I., French 06-24-69 A F 
Frigate Shoals 

757-25564 06-12-66 A M(? )  East I., French 05-30-67 A F (? )  
Fr igate  Shoals 



Appendix Table 4-7a. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

757-28563 10-22-66 U U Kure A t o l l  05-09-67 S F 

757-28622 10-22-66 L U In Adanan River, 01-12-68* u u 
Bayugan, Agusan 
Province, Philippine 
I s .  ca. 8 ' 5 0 ' ~ ,  
1 2 5 ° E ' ~  

757-28634 10-22-66 L U Balusan, Sorsogon, 02-??-68 U U 
Philippine I s .  s. 
12 '40 '~ ,  124 '00 '~  

757-28653 10-22-66 L U Kure Ato l l  05-30-68 S M 

757-28697 10-22-66 L U In the Sea of Bawang, 03-13-68 U U 
Secogon I., (Carlos 
Mun. ) Philippine I s .  
ca. 11°20'N, l23'lO'E - 

287-85247 06-09-67 S U NearVirac, ~hilippine03-11-68 U u 
I s .  ca. U030'N, 
1 2 4 " E i j ' ~  

587-85364 06-09-67 S U Kure Ato l l  06-30-67 s F 

*Found f loa t ing  on r iver .  B i r d  subsequently died. 

Appendix Table 4-7b. Movements of Great Frigatebirds t o  Laysan. 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

Kure Ato l l  

767-45160 05-16-66 s U ~ a y s a n  I. 10-20-66 s u 
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Appendix Table 4-8a. Movements of Sooty Terns from Laysan. 

Original Banding Data 

Band Number Date Age Sex 

793-82159 09-17-64 A U 

793-82184 09-17-64 A U 

823-01100 09-17-64 A U 

823-18811 07-17-65 A U 

843-63403 07-18-65 I U 

843-65340 07-18-65 A U 

Recapture Data 

Where Recaptured Date Age Sex 

Lisianski I. 06-16-66 A u 

Lisianski I. 6-04-67 A U 

Lisianski I. 06-18-66 A u 

Lisianski I. 06-04-67 A U 

Johnston Ato l l  06-15-69 A U 

East I., French 06-15-68 A U 
Frigate Shoals 

Johnston Atol l  08-10-67 A U 

Johnston Ato l l  08-19-65 A U 

Lisianski I. 06-17-66 A U 

Lisianski I. 06-17-66 A U 

Eastern I., Midway 06-21-66 A U 
Ato l l  

Lisianski I. 06-04-67 A U 

Lisianski I. 06-18-66 A u 

East I., French 05-28-67 A U 
Frigate Shoals 

Honshu, Japan, dc-26-68 U U 
35"20tN, 139"35'E 

Lisianski I. 09-03-67 A U 

Kure Atol l  05-13-67 A u 

Johnston Ato l l  06-16-69 A u 

Johnston Atol l  09-23-68* A U 

Lisianski I. 06-19-66 A u 

Johnston Ato l l  08-07-67 A u 



Appendix Table 4-8a. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

893-16158 08-07-65 I U Atafu Ato l l  01-25-67* A U 

863-65847 08-08-65 A U Johnston Ato l l  08-15-67 A U 

863-67412 08-08-65 A U Lisianski I. 06-18-66 A u 

863-67615 08-08-65 A U Lisianski I. 06-18-66 A u 

863-69621 08-09-65 I U A t  sea, ll"Og'N, Before I U 
140~53 'W 12-06-65 

863-70245 08-09-65 A U Christmas I., Line 12-29-67 A U 
IS .  

863-70414 08-09-65 A U Kure Ato l l  05-16-66 A U 

Kure Ato l l  06-07-67 A U 
(breeding) 

863-70890 08-09-65 A U Awayon, Silago, 12-17-65 u u 
Southern Leyte, 
Philippine I s .  

863-71956 08-09-65 A U Lisianski I. 06-04-67 A U 

863-72007 08-09-65 A U Phoenix I., Phoenix 01-28-67 A U 
I S .  

903-33483 06-11-66 A U East I., French 08-23-66 A U 
Frigate Shoals 

903-41890 06-11-66 A U Lisianski I. 06-04-67 A u 

903-34664 06-12-66 A U Ebjedik I., E. Kwa- 06-21-67 A U 
jalein., Marshall I s .  

903-43528 06-12-66 A U Lisianski I. 06-04-67 A u 

903-43923 06-12-66 A U Lisianski I. 09-03-67 A u 

903-45621 06-12-66 A U Kure Ato l l  06-14-67 A U 
(nesting) 

903-50101 06-13-66 A U Kure Ato l l  06-12-67 A u 
(nesting) 



Appendix Table 4-8a. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

903-60540 06-13-66 A U Lisianski I. 06-04-67 A u 

903-61808 06-13-66 A u Lisianski I. 06-17-66 A u 

903-61956 06-13-66 A u Johnston Ato l l  07-10-66 A u 

903-63810 06-13-66 A u Lisianski I. 06-03-67 A U 

903-52322 06-14-66 A U Lisianski I. 06-04-67 A U 

903-64636 06-14-66 A U East I., French 05-28-67 A U 
Frigate Shoals 

903-65555 06-14-66 A U Johnston Ato l l  07-25-67 A U 

903-82859 06-15-66 A U Johnston Atol l  05-23-69 A u 
(0" egg) 

993-45954 06-07-67 A u Johnston Ato l l  08-07-67 A U 

*Blood sampled. 

**Caught by a native hunter. 

Appendix Table 4-8b. Movements of Sooty Terns t o  Laysan. 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaatured Date Age Sex 

French Frigate  Shoals 

723-62369 06-09-63 A u ~ a y s a n  I. 08-05-65 A u 

863-26728 08-25-65 A U Laysan I. 06-10-67 A U 
(with downy 

chick) 

863-26796 08-25-65 A u Laysan I. 06-10-67 A U 
(on nes t )  
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Appendix Table 4-8b. (continued) 

Original Banding Data 

Band Number Date Age Sex 

Johnston Atoll 

753-14254 08-02-63 A U 

753-20707 08-26-63 A U 

753-20853 08-26-63 A U 

753-20889 08-26-63 A U 

753-21404 08-31-63 A U 

753-21699 09-01-63 A U 

753-23285 99-06-63 A U 

753-23432 09-09-63 A U 

753-23733 09-10-63 A U 

753-24138 09-15-63 A U 

Recapture Data 

Where Recaptured Date Age Sex 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan I.* 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan I. 

Laysan 1.H 

Laysan I. 
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Appendix Table 4-8b. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

Johnston Ato l l  (continued) 

843-9U42 08-06-65 A u ~ a y s a n ~ .  08-lo-65* A u 

Kure Ato l l  

773-19689 05-20-64 A u ~ a y s a n  I. 06-20-66 A u 
(breeding) 

8 ~ - 9 1 2 8 8  08-27-64 A U Laysan I. 06-20-66 A u 

Lisianski I. 

823-19014 07-16-65 A u ~ a y s a n  I. 06-12-66 A u 

823-19043 07-16-65 A u Laysan I. 06-07-67 A u 

Laysan I. 06-10-67 A u 

823-19068 07-16-65 A u ~ a y s a n  I. 06-12-66 A U 

823-19072 07-16-65 A u Laysan I. 06-11-66 A u 

Laysan I. 06-13-66 A u 

Laysan I. 06-13-66 A u 

903-90422 06-16-66 A U Laysan I. 06-10-67 A u 
(nesting) 

903-96566 06-16-66 A u Laysan I. 06-10-67 A u 
(nest ing)  

903-98068 06-16-66 A u Laysan I. 

943-14501 06-18-66 A U Laysan I. 

943-17848 06-18-66 A u Laysan I. 

06-10-67 A u 
(nesting) 

06-11-67 A u 
(breeding) 

06-11-67 A U 
(breeding) 

943-18114 06-??-66 A u Laysan I. 06-11-67 A u 



Appendix Table 4-8b. (continued) 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

Midway Atol l ,  Eastern I. 

903-00280 08-28-65 A u ~ a y s a n ~ .  06-10-67 A u 

903-02280 08-29-65 A U Laysan I. 06-11-67 U u 

*Marked with orange leg  streamer. 

*Bird collected.  

Appendix Table 4-9a. Movements of Black Noddies from Laysan. 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

723-60413 02-12-63 A U Trig I., French 06-24-68 A U 
Frigate Shoals 

723-60424 02-12-63 A U Whale-Skate I., 08-30-65 A U 
French Frigate  
Shoals 

723-60435 02-12-63 A U Southeas t I . ,  Pearl 05-30-67 A U 
and Hermes Reef 

723-60446 02-12-63 A U Whale-Skate I., 08-15-65 A U 
French Frigate 
Shoals 

712-00697 10-22-66 u U Lisianski I. 09-02-67 A u 

Appendix Table 4-9b. Movements of Black Noddies t o  Laysan. 

Original Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

Whale-Skate I., French Frigate Shoals 

863-23696 08-15-65 A u Laysan I. 03-18-68 A u 



Appendix Table 4-gb. (continued) 

Or ig ina l  Banding Data Recapture Data 

Band Number Date Age Sex Where Recaptured Date Age Sex 

Whale-Skate I., French F r i g a t e  Shoals (continued) 

712-01740 08-16-65 A u Laysan I. 09-10-67 A u 

712-01782 08-16-65 A U Laysan I. 03-17-68 A U 

712-01362 08-29-65 A U ~ a y s a n  I. 10-22-66 A u 

712-01477 08-29-65 A U Laysan I. 10-20-66 A u 

863-27548 08-29-65 A U Laysan I. 03-18-68 A U 
(with egg) 

712-58324 06-26-66 A U L a y s a n ~ .  03-18-68 A u 
(with egg) 

Midway Ato l l ,  Sand I. 

542-77233 08-10-62++ u u Laysan I. 09-07-67 A u 

*Banded by BSFW. 

Appendix Table 5. D i s t r i b u t i o n  of Laysan b i rd  sk ins  and mounts. 

More specimens have been taken a t  Laysan over a longer period of 
time than a t  any o the r  l o c a l i t y  i n  the  Northwestern Hawaiian Is lands .  
Most of the  many specimens co l l ec ted  a t  Laysan a r e  now i n  major American 
museums; o thers  were exchanged t o  fore ign  museums and an unknown number 
a r e  i n  p r iva te  c o l l e c t i o n s  o r  small  museums. The fol lowing l i s t i n g  was 
completed through an examination of museum. catalogues and (usual ly)  skins 
p resen t  i n  the  fol lowing museums: 

AMNH 
BMNH 
BPBM 
CMNH 
DMNH 
JEL 

MCZ 
PANS 
SUI 

American Museum of Natural  History,  New York 
B r i t i s h  Museum ( ~ a t u r a l  His tory) ,  London 
Bernice P. Bishop Museum, Honolulu 
Chicago Natura l  His tory  Museum, Chicago 
Denver Museum of Natura l  History, Denver 
Law and Bailey co l l ec t ions ,  p resen t ly  a t  Rockbridge A l u m  Springs, 
Virg in ia  
Museum of Comparative Zoology, Cambridge 
Academy of Natura l  Sciences of Philadelphia 
S t a t e  Universi ty of Iowa, Iowa City 



Appendix Table 5. (continued) 

UM4Z Universi ty of Michigan Museum of Zoology, Ann Arbor 
USNM United S t a t e s  National  Museum, Washington D.C. 

( ~ l s o  included a r e  a few specimens from the  D.R. Dickey (DRD) co l l ec t ion ,  
now a t  the  Universi ty of Ca l i fo rn ia ,  Los Angeles ( 7 )  ). 

This l i s t i n g  includes a l l  major Laysan co l l ec t ions  but  time d i d  not  
permit the  checking of a l l  i nd iv idua l  Laysan specimens. Whenever possible,  
museum catalogues were checked aga ins t  specimens present  i n  t h e  co l l ec t ions .  
I n  appendix t a b l e s  specimens a r e  l i s t e d  under the  museum where catalogued. 
Coverage of various museums i s  uneven: AMNH was covered i n  much b e t t e r  
depth than was MCZ; d a t a  from AMNH and USNM a r e  more accura te  than those 
a t  BPBM where dupl ica t ions  and e r r o r s  a r e  known. Despite  e r r o r s ,  t h i s  
l i s t i n g  should be of value t o  anyone working with t h e  Hawaiian a rea  and 
t h e  c e n t r a l  Pac i f i c .  Hopefully, o thers  using t h i s  l i s t i n g  w i l l  make ap- 
p r o p r i a t e  correc t ions  when e r r o r s  a r e  found. 

Appendix Table 5-1. Laysan specimens in  major museums. 

Species AMNH BPBM CMNH DMNH MCZ Misc. SUI UNNZ USNM Tota ls  

Black-footed Albatross 1 2  1 2  6 7 2 3 12  4 24 82  
Laysan Albatross 26 15 8 7 4 3 34 7 3 2  136 
Hybrid Albat ross  1 1  1 3 
Bonin P e t r e l  21 20 6 8 2 4 8 5 2  121 
Bulwer's P e t r e l  2 3 1 6 1 2  8 29 71 
Sooty Shearwater 1 1 
Wedge-tailed Shearwater 1 2  18 2 1 5 1 33 72 
Christmas Shearwater 1 5 1 1  4 4 5 1 4 4 4 0  88 
sooty  s torm P e t r e l  7 6 3  2 1 10 17 46 
Red-tailed Tropicbird 24 1 2  6 8 7 6 13 16 92 
Blue-faced Booby 16 10 3 2 9 1 U  54 
Brown Booby 1 2  3 
Red-footed Booby 1 1 7 3 2 4  9 2 15 53 
Great F r iga teb i rd  14  9 6 4 4 4 1 4 3 2 9  87 
Mallard 2 2 
Laysan Teal 22 16 2 6 2 13 61 
P i n t a i l  1 1 
Buff lehead 1 1 
Harlequin Duck 1 1 
Laysan Ra i l  46 28 4 3 3 2 3 16 35 14 0 
Semipalmated Plover 1 1 
Golden Plover 1 0 3 1  2 4 1 8  l3 53 
Black-bel l ied Plover 1 1 
Ruddy Turnstone 8 5 2  6 2 3 6 2 5  57 
Br i s t l e - th ighedcur l ew 12 8 7 6 15 2 2 7 18 77 
Wandering T a t t l e r  8 2 2 5  4 21 
Greater  Yellowlegs 1 1 



Appendix Table 5-1. (continued) 

Species AMNH BPBM CMNH DMNH MCZ Misc. SUI W USNM Tota ls  

Lesser  Yellowlegs 2 2 
Sharp- ta i led  Sandpiper 1 1 
P e c t o r a l  Sandpiper 2 2 
Ba i rd ' s  Sandpiper 2 2 
Dunlin 1 1 
Marbled Godwit 1 1 
Bar - t a i l ed  Godwit 1 
Sanderling 1 1 
Red Phalarope 1 1 2 
Northern Phalarope 2 2 
Glaucous Gul l  1 1 
Herring G u l l  1 2 3 
Bonaparte 's Gull  1 1 
Black-legged Kittiwake 1 1 
Sooty Tern 17 6 2 1 2  4 3 36 107 
Gray-backed Tern 23 14 2 9 11 2 16 8 36 121 
Brown Noddy 14 5 3 7 7 1 1 3 6 3 6  
Black Noddy 

92 
22 15 5 8 6 2 19 5 49 131 

White Tern 22 17 2 3 4 7 3 19 77 
Laysan Mil le r -b i rd  2 2 2 5  2 2 9 4 3 3 1 1  82  
Laysan Honey-eater 16 23 2 2 1 2  2 4 8 21 
Laysan Finch 

90 
45 42 2 2 9 2 5 14 77 198 

Tota ls  459 341 83 99 1-39 36 216 156 716 2,245 

Appendix Table 5-2. Laysan specimens a t  t h e  American Museum of Natural  
History ( inc ludes  mounts). 
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Species m m u ~ z ~ f f i m m  u 

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 Storm P e t r e l  
Red-tailed Tropicbird 
Blue-faced Booby 
Brown Booby 
Red-footed Booby 
Great F r iga teb i rd  



Appendix Table 5-2. (continued) 

0 c 
0 m 
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m . V1 d 
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Species m m u ~  n 

Laysan Teal  
Laysan R a i l  
Golden Plover 
Ruddy Turnstone 
Br i s t l e - th ighed  Curlew 
Wandering T a t t l e r  
Bar- ta i led  Godwit 
Sooty Tern 
Gray-backed Tern 
Brown Noddy 
Black Noddy 
White Tern 
Laysan Mil le r -b i rd  
Laysan Honey-eater 
Laysan Finch 

Tota ls  

Appendix Table 5-3. Laysan specimens a t  t h e  Bernice P. Bishop Museum 
( inc ludes  mounts). 

Species Bryan H a l l  Misc. Rothschild Schauinsland Wetmore To ta l  

Black-footed Alba- 
t r o s s  7 5 12  

Laysan Albat ross  11 1 1 2 15 
Hybrid Albat ross  1 1 
Bonin P e t r e l  9 2 1 5 3 20 
Bulwer's P e t r e l  2 1 3 
Sooty Shearwater 1 1 
Wedge-tailed Shear- 

water 6 1 5  2 2 18 
Christmas Shearwater 1 2 1 7 11 
Sooty Storm P e t r e l  6 6 
Red-tailed Tropic- 

b i rd  7 1 4 12  
Blue-faced Booby 2 1 7 1 0  
Brown Booby 1 1 2 
Red-footed Booby 2 1 4 7 
Great F r iga teb i rd  1 3 3 2 9 
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Appendix Table 5-3. (continued) 

Species Bryan H a l l  Misc. Rothschild Schauinsland Wetmore To ta l  

Laysan Teal  1 2  1 1  2 16 
P i n t a i l  1 1 
Harlequin Duck 1 1 
Laysan R a i l  15 8 5 28 
Golden Plover  2 1 3 
Ruddy Turnstone 1 4 5 
Br is t le - th ighed 

Curlew 2 2 2 2 8 
Wandering T a t t l e r  1 1 2 
Glaucous Gull  1 1 
Herring Gull  1 1 
Black-legged K i t t i -  

wake 1 1 
Sooty Tern 3 2 1 6 
Gray-backed Tern 4 2 1 7 14 
Brown Noddy 1 1 3  5 
Black Noddy l.3 1 1 15 
White Tern 6 3 5 2 1 17 
Laysan Mil le r -b i rd  21 4 25 
Laysan Honey-eater 19 1 2 1 23 
Laysan Finch 24 1 2  3 3 42 

Tota ls  166 16 68 34 15 42 341 

Appendix Table 5-4. Laysan specimens a t  t he  Chicago Musewn of Natural 
History ( inc ludes  mounts). 

Species Bai ley  D i l l  Schlemmer Misc. Tota ls  

Black-footed Albatross 2 4 6 
Laysan Albatross 4 4 8 
Hybrid Albatross 1 1 
Bonin P e t r e l  4 2 6 
~ u l w e r '  s P e t r e l  1 1 
Christmas Shearwater 2 2 4 
Sooty Storm P e t r e l  3 3 
Red-tailed Tropicbird 2 1 6 
Blue-faced Booby 2 1 3 
Red-footed Booby 2 1 3 
Great  F r iga teb i rd  3 2 6 
Laysan R a i l  2 1 4 
Golden Plover  2 2 
Ruddy Turnstone 2 2 
Br is t le - th ighed Curlew 7 7 
Red Phalarope 1 1 
Sooty Tern 2 2 



Appendix Table 5-4. (continued) 

Species Bailey D i l l  Schlemmer Misc. Tota ls  

Gray-backed Tern 2 
Brown Noddy 2 1 
Black Noddy 2 3 
White Tern 2 
Laysan Mil le r -b i rd  2 
Laysan Honey-eater 2 
Laysan Finch 2 

To ta l s  55 23 1 4 83 

*Japanese hunters ,  1909-1910. 

*Townsend (capt ive  i n  Honolulu). 

Appendix Table 5-5. Laysan specimens a t  t h e  Denver Museum of Natura l  
His tory  ( inc ludes  mounts). 

Species Bailey BSFW D i l l  Misc. Wetmore Tota ls  

Black-footed Albat ross  1 6 7 
Laysan Albatross 7 7 
Bulwer's P e t r e l  4 2 6 
Wedge-tailed Shearwater 2 2 
Christmas Shearwater 2 2 4 
Red-tailed Tropicbird 4 2 2+ 8 
Blue-faced Booby 2 2 
Red-footed Booby 2 2 
Great F r iga teb i rd  4 4 
Laysan Teal  2 2 
Laysan R a i l  3 3 
Golden Plover 1 1 
Bris t le - th ighed Curlew 2 4 6 
Sooty Tern 7 4 l* 12 
Gray-backed Tern 2 6 l* 
Brown Noddy 

9 
5 2 7 

Black Noddy 2 4 8 
White Tern 2 I* 3 
Laysan Mil le r -b i rd  2 2 
Laysan Honey-eater 1 1 2 
Laysan Finch 2 2 

Tota ls  26 2 52  5 14 99 

*Japanese hunters ,  1909-1910. 



Appendix Table 5-6. Laysan specimens a t  t h e  Museum of Comparative Zoology. 

Species Schlemmer Bailey Misc. Tota ls  

Black-footed Albat ross  2 2 
Laysan Albatross 4 4 
Bonin P e t r e l  8 8 
Bulwer's P e t r e l  12  12  
Wedge-tailed Shearwater 1 1 
Christmas Shearwater 5 5 
Red-tailed Tropicbird 7 7 
Red-footed Booby 4 4 
Great F r iga teb i rd  4 4 
Laysan Teal  6 6 
Laysan R a i l  2 3 
~ u d d y  Turnstone 6 6 
Br is t le - th ighed Curlew 15 15 
Sooty Tern 4 4 
Gray-backed Tern 11 11 

Brown Noddy 7 7 
Black ~ o d d y  6 6 
White Tern 4 4 
Laysan Mil ler-bird 7 1 I* 9 
Lay san Iioney-eater 10  1 l* 1 2  
Laysan Finch 6 1 2 9 

Tota ls  13 1 4 4 U9 

*From Flood brothers .  

Appendix Table 5-7. Laysan specimens a t  t h e  S t a t e  Universi ty of Iowa 
( inc ludes  106 mounts ) . 

Species Albatross Bailey D i l l  Totals  

Black-footed Albat ross  12  1 2  
Laysan Albatross 34 34 
Bonin P e t r e l  4 4 
Bulwer ' s  P e t r e l  8 8 
Wedge-tailed Shearwater 5 5 
Christmas Shearwater 2 4 
Sooty Storm P e t r e l  1 1 
Red-tailed Tropicbird 5 6 
~ l u e - f a c e d  Booby 9 9 
Red-footed Booby 8 9 
Great Fr iga tebi rd  11 14 
Laysan Teal 2 2 
Laysan Ra i l  3 3 
Golden Plover 4 4 
Ruddy Turnstone 3 3 
Br is t le - th ighed Curlew 2 2 
Wandering T a t t l e r  2 2 



Appendix Table 5-7. (continued) 

Species Albatross Bailey D i l l  Tota ls  

Sooty Tern 
Gray-backed Tern 
Brown Noddy 
Black Noddy 
White Tern 
Laysan Mil ler-bird 
Laysan Honey-eater 
Laysan Finch 

Tota ls  13 2 201 216 

Appendix Table 5-8. Laysan specimens a t  t h e  Universi ty of Michigan 
Museum of Zoology. 

Species Bailey D i l l  Misc. Tota ls  

Black-footed Albatross 4 4 
Laysan Albatross 6 1 7 
Bonin P e t r e l  8 8 
Wedge-tailed Shearwater 1 1 
Christmas Shearwater 3 1 4 
Sooty Storm P e t r e l  10  10  
Red-tai led Tropicbird 2 ll* 13 
Blue-faced Booby 1 1 
Red-footed Booby 1 1 2 
Great F r iga teb i rd  2 1 3 
Laysan R a i l  14 16 
Golden Plover 18 18 
Ruddy Turnstone 6 6 
Br is t le - th ighed Curlew 7 7 
Wandering T a t t l e r  5 
Sooty Tern 

5 
3 3 

Gray-backed Tern 8 8 
Brown Noddy 6 6 
Black Noddy 5 
White Tern 1 P 3 

5 

Laysan Mil le r -b i rd  3 1 4 
Laysan Honey-eater 7 1 8 
Laysan Finch 12  2 14 

Tota ls  133 4 1-9 156 

*Japanese hunters ,  1909-1910. 



Appendix Table 5-9. Laysan specimens a t  t h e  U.S. National Museum 
(includes mounts). 

Species Albatross Bailey BSFW D i l l  Misc. POBSP Wetmore Tota ls  

Black-footed Albat ross  2 6 4 12  24 
Laysan Albat ross  4 8 6 14 32 
Hybrid Albatross 1 1 
Bonin P e t r e l  3 26 2 4 16 1 52 
Bdwer ' s  P e t r e l  6 3 20 29 
Wedge-tailed Shear- 

water 1 2  30 33 
Christmas Shearwater 2 15 1 4  1 17 40 
Sooty Storm P e t r e l  1 11 1 4 17 
Red-tailed Tropicbird 1 3 5 7 16 
Blue-faced Booby 4 9 13 
Red-footed Booby 4 11 15 
Great F r iga teb i rd  5 5 19 29 
Mallard 2 2 
Laysan Teal  3 3 1 6 13 
Buf f lehead 1 1 
Laysan R a i l  7 26 2 35 
Semipahated Plover 1 1 
Golden Plover  2 1 1 5 4 a 
Black-bel l ied Plover 1 1 
Ruddy Turnstone 1 1 2  11 10 25 
Br is t le - th ighed Curlew 3 5 10 18 
Wandering T a t t l e r  1 1 2 4 
Greater  Yellowlegs 1 1 
Lesser  Yellowlegs 2 2 
Sharp-tai led Sandpiper 1 1 
P e c t o r a l  Sandpiper 2 2 
Ba i rd ' s  Sandpiper 2 2 
Dunlin 1 1 
Marbled Godwit 1 1 
Sanderl ing 1 1 
Red Phalarope 1 1 
Northern Phalarope 2 2 
Herring Gull  1 1 2 
Bonaparte 's Gul l  1 1 
Sooty Tern 2 9 1 2  4 18 36 
Gray-backed Tern 3 9 2 2 20 36 
Brown Noddy 1 15 6 14 36 
Black Noddy 3 14 1 2  13 16 
White Tern 6 1 1 2  1-9 

49 

Laysan Mil ler-bird 6 2 3 11 
Laysan Honey-eater 6 10  2 3 21 
Laysan Finch 1 2  Pi 35 2 4 11 77 

Tota ls  65 183 48 75 6 76 g 3  7 16. 



Appendix Table 5-10. Minor Laysan holdings.  

B r i t i s h  Museum (Natura l  H i s to ry )  

Species Rothschild Schauinsland ~- Wetmore To ta l s  

Laysan Albat ross  1 
Bonin P e t r e l  
Great F r iga teb i rd  

T o t a l s  1 4 1 6 

D.R. Dickey Col lec t ion  

Black-footed Albat ross  

J,E. Law Col lec t ion  

Species  Bai ley To ta l  

Black-footed Albat ross  1 1 
Laysan Albat ross  1 1 
Bonin P e t r e l  1 1 
Christmas Shearwater 1 1 
Sooty Storm P e t r e l  2  2 
Laysan R a i l  2  2 
Golden Plover 2 2 
Ruddy Turnstone 2 2 
Br i s t l e - th ighed  Curlew 2 2 
Gray-backed Tern 2 2 
Brown Noddy 1 1 
Black Noddy 2 2 
Laysan Mil le r -b i rd  2 2 
Laysan Honey-eater 2 2 
Laysan Finch 2 2 

Tota ls  25 25 

Academy of Natural  Sciences of Phi lade lphia  

Species  D i l l  Rothschi ld Schlemmer T o t a l s  

Laysan Albat ross  1 1 
Laysan Mi l l e r -b i rd  1 1 2 

Tota ls  1 1 1 3 



Appendix Table 5-11. Present  depos i t ion  of specimens from major 
expedi t ions .  

Expedition AMNH BPBM BMNH CMNH DMNH DRD JEL MCZ SUI PANS UMW USNM Tota ls  

Albat ross  
Bailey 
Bryan 
Coultas 
D i l l  
H a l l  
Misc. 
Rothschild 
Schauinsland 
Schlemmer 
Wetmore 
POBSP 
BSFW 

Tota ls  

*A number of specimens were s c a t t e r e d  among p r i v a t e  c o l l e c t i o n s .  

*An unknown number a r e  i n  o ther  European museums. 

Appendix Table 5-12. Laysan specimens by expedition. 

Black-footed Alba- 
t r o s s  

Laysan Albatross 
Hybrid Albatross 
Bonin P e t r e l  
Bulwer's P e t r e l  
Sooty Shearwater 
Wedge-tailed 

Shearwater 
Christmas Shearwater 
Sooty Storm P e t r e l  
Red-tai led Tropic- 

b i r d  



Appendix Table 5-12. (continued) 
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Species 4 m m m u  ! = 4 f f i m w %  H 
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Blue -faced Booby 
Brown Booby 
Red-footed Booby 1 
Great F r iga teb i rd  1 
Mallard 
Laysan Teal 3 
P i n t a i l  
Buf f lehead 
Harlequin Duck 
Laysan R a i l  7 
Semipalmated Plover 
Golden Plover 2 
Black-bel l ied 

Plover  
Ruddy Turnstone 1 
Br i s t l e - th ighed  

Curlew 
Wandering T a t t l e r  
Grea ter  Yellowlegs 
Lesser  Yellowlegs 
Sharp- ta i led  Sand- 

p i p e r  
Pec to ra l  Sandpiper 
Ba i rd ' s  Sandpiper 
Dunlin 
Marbled Godwit 
Bar - t a i l ed  Godwit 
Sanderl ing 
Red Phalarope 
Northern Phalarope 
Glaucous Gull  
Herring Gul l  
Bonaparte 's Gul l  
Black-legged K i t t i -  

wake 
Sooty Tern 4 
Gray-backed Tern 4 
Brown Noddy 1 
Black Noddy 4 
White Tern 9 
Laysan Mil le r -b i rd  6 
Laysan Honey-eater 7 
Laysan Finch l2 

Totals  78 440 195 50 

* U. S. GOVERNMENT PRINTNO OEFLCE: 1873 0 - 5,s-527 




