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Roy T. Tsuda - 

The Leeward Hawaiian I s l a n d s  a r e  composed of a  cha in  of nine 
i s l a n d s  and r e e f s  t h a t  extend northwest from Kauai. A l l  of t hese  
i s l a n d s  a r e  uninhabited with the  except ion  of Midway, Kure, and 
French F r iga te  Shoal. For f u r t h e r  d e t a i l s  on the  sepa ra t e  i s l a n d s  
and r e e f s ,  s ee  Bryan (1942). 

Laysan I s l and ,  one of the  Leeward Hawaiian I s l p d s ,  i s  l oca ted  
about 790 n a u t i c a l  mi les  northwest of Honolulu a t  25 42 '  14" North 
La t i tude ,  171' 44' 6" West Longitude. This low c o r a l  i s l a n d  i s  about 
one and t h r e e  q u a r t e r s  miles  i n  l eng th  and one mi le  wide with a  l a rge  
s a l t - w a t e r  lake occupying the  c e n t e r  of t h e  i s l and .  The water i n  t h i s  
lake  i s  about twice as  s a l i n e  as  "normal s t r eng th"  sea  water.  The x e s t ,  
nor th ,  and south r i m s  of the  i s l a n d  reach he igh t s  of t h i r t y  t o  f o r t y  
f e e t  before  s loping  downward toward t h e  c e n t r a l  lake ,  bu t  t h e  south  r i m  
i s  only about t e n  f e e t  above sea  l e v e l .  A t  p resent  t h i s  i s l a n d  i s  a  
w i l d l i f e  refuge under the  j u r i s d i c t i o n  of t h e  Bureau of Sport  F i s h e r i e s  
and Wi ld l i f e ,  United S t a t e s  Fish and Wild l i fe  Serv ice ,  Department of 
I n t e r i o r .  

Lamoureux (1963), from which a l l  of the  above d e s c r i p t i o n  of t h e  
i s l a n d  i s  taken, g ives  a  s h o r t  &sum& of t h e  topography and h i s t o r y  
p e r t i n e n t  t o  the  vege ta t ion  of t h i s  i s l a n d .  He p resen t s  an up t o  da te  
l i s t i n g  of a l l  t h e  spec ie s  of vascu la r  p l a n t s ,  with t h e i r  da t e s  of 
c o l l e c t i o n  o r  observat ion,  t h a t  a r e  recorded from Laysan, inc luding  those 
from h i s  own c o l l e c t i o n s .  While he g ives  the  cu r ren t  s t a t u s  of the  vas-  
c u l a r  p l a n t s  from Laysan, t he re  a r e  no recent  papers on the  non-vascular 
p l a n t s .  Bryophytes have never been repor ted  from Laysan. This i s  
p a r t l y  due t o  t h e  unsui tab le  sandy substratum t h a t  covers the  major por- 
t i o n  of t h e  i s l a n d .  The fungi  a r e  another  group t h a t  has never been 
repor ted  on, probably because no q u a l i f i e d  person f a m i l i a r  with t h i s  
group has ever  v i s i t e d  t h e  i s l and .  The author  f e e l s  t h a t  many fungi  
occur i n  t h e  s o i l s  and i n  the  f e c a l  ma t t e r  of t h e  thousands of b i r d s  
t h a t  i n h a b i t  t h i s  i s l and ,  a l s o  t h a t  marine fungi  may be found near  shore. 
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Pas t  published l i s t i n g s  of t h e  a lgae  from Laysan a r e  based 
s o l e l y  on ~ c h a u i n s l a n d ' s  c o l l e c t i o n s  during 1896-1897 which were 
i d e n t i f i e d  and published i n  both Reinbold (1899) and Lemmermann 
(1905). Schauinsland spent  t h r e e  months on the  i s l a n d  and made 
extens ive  c o l l e c t i o n s  of the  a lgae ,  p a r t i c u l a r l y  concent ra t ing  on 
the phytoplankton. He l i s t e d  (1899) twenty-three spec ie s  of marine 
benth ic  algae which had been determined by Reinbold (1899). La te r ,  
Lemmermann published a  very  comprehensive paper (1905) on t h e  a l g a l  
f l o r a  of t h e  Hawaiian I s l a n d s .  His paper l i s t s  f o r t y - f i v e  spec ie s  
of marine a lgae  based on Schauinsland's  c o l l e c t i o n s  from Laysan 
inc luding  n ine teen  of the  twenty-three spec ies  l i s t e d  by Schauinsland 
i n  h i s  1899 paper.  Also included by Lemmermann a re  f i f ty -one  spec ie s  
of marine phytoplankton c o l l e c t e d  by Schauinsland between Laysan and 
Oahu. ' The specimens c o l l e c t e d  by Schauinsland were not  seen by the  
author .  I n  1918 MacCaughey published a  t reatment  of a l l  the  known a lgae  
from the  Hawaiian I s l ands  which i s  p a r t l y  based on Lemmermann's l i s t .  

I n  the  spr ing  of 1923, t h e  Tanager Expedit ion v i s i t e d  Laysan 
f o r  one month. M r .  Edward L. Caum, one of the  b o t a n i s t s  on t h i s  ex- 
ped i t ion ,  repor ted  i n  h i s  f i e l d  no te s  t h a t  twenty-six a l g a l  c o l l e c t i n g  
s t a t i o n s  were made on or  near  t h i s  is land-- twenty s t a t i o n s  along the  
shore of t h e  i s l and ,  f i v e  from dredging s t a t i o n s  i n  20-40 meters 
of water ,  and one s t a t i o n  i n  t h e  s a l t - w a t e r  lake.  M r .  Caum's o r i g i n a l  
f i e l d  notes  a re  i n  the possession of the  Bishop Museum, Honolulu, 
Hawaii. There i s  no spec ie s  l i s t  of t h e  a lgae  found from these  
s t a t i o n s  i n  those  no te s  nor i n  any of t h e  o the r  published works con- 
cerning t h i s  expedi t ion .  For ty- three  spec ie s  o r  v a r i e t i e s  of a lgae  
from Laysan c o l l e c t e d  by t h e  Tanager Expedit ion were found i n  the  Her- 
barium a t  t h e  B .  P. Bishop Museum. They a re  included i n  the  present  
paper.  The specimens of vascu la r  pl.ants c o l l e c t e d  from Laysan during 
t h e  Tanager Expedit ion and some of the  specimens of Schauinsland's  
may be  found i n  t h e  Herbari.um a t  t h e  Bishop Museum. 

I n  1961 D r .  Charles H. Lamoureux c o l l e c t e d  a  few marine a lgae  
which were not repor ted  i n  h i s  1963 paper.  To the  a u t h o r ' s  knowledge, 
no o the r  a l g a l  c o l l e c t i o n s  were made on t h i s  i s l a n d  between the  time 
of D r .  Lamoureux's v i s i t  and t h e  a u t h o r ' s  v i s i t .  

Pas t  records  of a l g a l  c o l l e c t i o n s  a r e  a l s o  a v a i l a b l e  from two 
o the r  i s l a n d s  i n  the  Hawaiian Leeward Group. Howe (1934) l i s t s  
f i f t e e n  spec ie s  of marine a lgae  c o l l e c t e d  by D r .  Paul  C. Gal t so f f  from 
Pea r l  and Ilermes Reef. The o the r  record  i s  Buggeln's recent  paper (1965) 
l i s t i n g  t h i r t y - f o u r  spec ies  of marine a lgae  c o l l e c t e d  by D r .  Lamoureux 
from Midway I s l and .  



Through t h e  courcesy  of  boLh t h e  Hawaii  S t a t e  F i s h  and Game 
D i v i s i o n  under  t h e  Depar tuen t  of  Land and N a t u r a l  Resources  and  
t h e  Uni ted  S t a t e s  Coast  Guard,  t h e  a u t h o r  was a b l e  t o  v i s i t  Laysan 
I s l a n d  i n  December 3-10,  1963,  making e x t e n s i v e  c o l l e c t i o n s  of  
both  t h e  v a s c u l a r  p l a n t s  and  t h e  mar ine  b e n t h i c  a l g a e .  Water samples  
f o r  s a l i n i t y  a n a l y s e s  were a l s o  o b t a i n e d  from t h e  s a l t - w a t e r  l a k e  
and a l o n g  t h e  s e a s h o r e .  

The main o b j e c t i v e  of  t h i s  p a p e r  i s  t o  p r o v i d e  a n  up t o  d a t e  
l i s t i n g  of  a l l  t h e  mar ine  a l g a e  c o l l e c t e d  from Laysan I s l a n d ,  which 
c o n s i s t s  of  c o l l e c t i o n s  by S c h a u i n s l a n d  (1896-1897), Tanager 
E x p e d i t i o n  (1923),  Lamoureux (1961) and  t h e  a u t h o r  (1963).  The en- 
c r u s t i n g  c o r a l l i n e  a l g a e  c o l l e c t e d  by t h e  Tanager  E x p e d i t i o n  a r e  
e x c l u d e d ;  o t h e r w i s e  t h i s  l i s t ,  t o g e t h e r  w i t h  Lemmermann's paper  
(1905),  p r o v i d e s  a  complete  l i s t i n g  of a l l  t h e  a l g a e  b o t h  b e n t h i c  
and p l a n k t o n i c  t h u s  f a r  r e c o r d e d  from Laysan.  Also  i n c l u d e d  i n  t h i s  
paper  i s  a  l i s t  of  t h e  twenty-two v a s c u l a r  p l a n t s  c o l l e c t e d  by t h e  
a u t h o r  i n  December, 1963, w i t h  some m i s c e l l a n e o u s  n o t e s  p e r t i n e n t  t o  
t h e  t e r r e s t r i a l  f l o r a .  A b r i e f  d i s c u s s i o n  and r e c o r d s  of t h e  s a l i n i t y  
d a t a  o b t a i n e d  a r e  a l s o  i n c l u d e d  i n  t h i s  p a p e r .  
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s p e c i e s  d e t e r m i n a t i o n s  of  a l l  t h e  b l u e - g r e e n  a l g a e  c o l l e c t e d  by 
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M A R I N E  A L G A E  - 

I n  making t h e  a l g a l  c o l l e c t i o n s  and  o b s e r v a t i o n s ,  t h e  a u t h o r  
walked a l o n g  t h e  s h o r e  a round  t h e  i s l a n d  l o o k i n g  f o r  d i f f e r e n t  
t y p e s  of  a l -ga l  h a b i t a t s  and made e x t e n s i v e  c o l l e c t i o n s  from eacli 
a r e a .  Seven w a t e r  samples  were t a k e n  i n  r e f e r e n c e  t o  a l g a l  c o l l e c -  
t i o n  a r e a s  a i o n g  t h e  s h o r e .  The c o l l e c t i o n  from each  h a b i t a t  was 
p l a c e d  i n  a  s e p a r a t e  p l a s t i c  bag and p r e s e r v e d  w i t h  10% f o r m a l i n  i n  
s e a  w a t e r .  

The f i r s t  s t e p  u n d e r t a k e n  i n  i d e n t i f y i n g  t h e s e  al.gae was t o  
s o r t  t h o s e  from each c o l l e c t i o n  i n t o  t h e  r e s p e c t i v e  g e n e r a ,  g i v i n g  
each e n t L t y  from each c o l l e c t i o n  a number. The c o l l e c t i o n s  made 
by D r .  Lamoureux a r e  pe rmanen t ly  r e c o r d e d  i n  D r .  Maxwell S .  D o t y ' s  
notebook number 62 w i t h  t h e  numbers r a n g i n g  from 19577-19593; w h i l e  
t h e  a u t h o r ' s  c o l l . e c t i o n s  a r e  pe rmanen t ly  r e c o r d e d  i n  h i s  own n o t e -  
book w i t h  c o l l e c t i o n  numbers r a n g i n g  from 509-609. A l l  of  t h e  
a u t h o r ' s  and Dr. 1,amoureux's spec imens ,  e x c e p t  t h o s e  specimens  which 
were  s e n t  ab road  t o  b e , i d e n t i f i e d ,  a r e  d e p o s i t e d  i n  D r .  Do ty ' s  h e r -  
b a r i m  i n  t h e  Botany Department a t  t h e  U n i v e r s i t y  of Hawai i .  



Other r e f e r e n c e ~ ~ a s i d e  from those c i t e d  i n  t h e  b ib l iography,  
which proved of immense value i n  t h e  determinat ion of the  spec ies  
wi th in  the  Chlorophyta and Phaeophyta were D r .  William J. G i l b e r t ' s  
unpublished f i e l d  manual of Hawaiian Chlorophyta and t h e  unpublished 
manuscript on the  Hawaiian Phaeophyta by D r .  Maxwell S .  Doty and 
M r .  "W" Jan Newhouse. 

The fol lowing i s  a  l i s t  of t h e  major h a b i t a t s  from which t h e  
c o l l e c t i o n s  of a lgae  were made. See Fig.  1 f o r  t h e  loca t ions  of each 
of the  recent  a l g a l  c o l l e c t i n g  s t a t i o n s .  The numbers preceding t h e  
d e s c r i p t i o n  of each h a b i t a t  a r e  t h e  s t a t i o n  numbers which a r e  l i s t e d  
consecut ive ly  t o  s impl i fy  c i t a t i o n  of the  h a b i t a t s  i n  t h e  spec ie s  l i s t .  
Other h a b i t a t s  where only one s p e c i e s  was found a r e  not  designated by 
a  s t a t i o n  number s i n c e  h a b i t a t  can be f u l l y  described under t h e  ap- 
p r o p r i a t e  s p e c i e s .  

Col lec t ions  made by Schauinsland, 1896-1897 

STATION 1 - Laysan I s l and  (Schauinsland (1899) and Lemmermann (1905) 
d i d  not  e l a b o r a t e  on t h e  p a r t i c u l a r  a r e a  of the  i s l a n d  
from which t h e  a l g a e  were c o l l e c t e d ) .  

Co l l ec t ions  made by t h e  Tanager Expedit ion,  Apri1,1923 

STATION 2 - Laysan I s l and  (few h a b i t a t  d e s c r i p t i o n s  were a v a i l a b l e  
on herbarium l a b e l s ) .  

Co l l ec t ions  made by Lamoureux, September, 1961 

STATION 3 - On c o r a l  r i d g e  on south  and southwest s i d c s  of i s l a n d  
(19579-19584). 

STATION 4 - Beachdrif t  on the  no r th  shore of i s l a n d  (19585-19593). 

C o l l e c t i m s  made by Tsuda, December, 1963 

STATION 5 - On r e e f ,  about one meter deep, near  sho re l ine  on northwest 
s i d e  of i s l a n d  about  two hundred meters south of main boat 
en t rance .  Reef f l a t  l a r g e l y  bar ren  and very brown i n  
c o l o r .  Fig.  3  shows t h i s  r ee f  f l a t  during high t i d e  
(509-519). 

STATION 6 - On two l a rge  c o r a l  heads which appeared completely green 
i n  c o l o r  from a l g a l  growth of and Enteromorpha. 
These c o r a l  heads were exposed dur ing  low t i d e  (520-521). 



STATION 7 - On s l i g h t l y  wave-washed c o r a l  ledge on west s i d e  of i s l a n d .  
S a l i n i t y  recorded a s  35.01 O/oo (522-533). 

STATION 8 - I n  a  long shallow t idepoo l ,  about h a l f  a  meter deep, which 
runs p a r a l l e l  t o  the  shore a t  the  northernmost point  on 
the  l a r g e  c o r a l  r idge  (about 250 meters long) on southwest 
s i d e  of i s l a n d .  A t  low t i d e ,  t h i s  t i depoo l  i s  e a s i l y  
a c c e s s i b l e ,  whereas .?t hign t i d e  i t  i s  almost impossible t o  
reach without  being washed over  t h e  seaward ledge.  F ig .  2  
shows t h i s  c o r a l  r i d g e  during high t i d e .  S a l i n i t y  recorded 
a s  35.19 O/oo (534-539). 

STATION 9 - I n  tidepool.  on southernmost poin t  of t h i s  same l a rge  c o r a l  
r i dge  a s  i n  "S ta t ion  8" (540-576). 

STATION 10 - Beachdrif t  on northwest shore (577-592) 

STATION 11 - On wave-washed c o r a l  ledge on no r theas t  s i d e  of i s l a n d .  
S a l i n i t y  recorded a s  35.17 O/oo (593-606). 

The fol lowing i s  a n  annota ted  l i s t  of a l l  t h e  blue-green,  green,  
brown and red a l g a e  t h a t  were c o l l e c t e d  from Laysan I s l and  by t h e  four  
c o l l e c t o r s  c i t e d  above. The s t a t i o n  numbers and those c o l l e c t i o n  numbers 
present  a r e  c i t e d  with each binomial ,  and w i l l  s e rve  t o  i n d i c a t e  the  
r e spec t ive  a l g a l  h a b i t a t  from which the  c o l l e c t i o n  was made and t h e  person 
o r  expedi t ion  who made the  c o l l e c t i o n ,  with t h e  d a t e s .  Since t h e  d e t e r -  
minations of Schauinsland's  c o l l e c t i o n s  were made many years  ago, many 
of t h e  names of h i s  spec ie s  a r e  now re l ega ted  t o  synonymy. I n  such 
cases t h e  o r i g i n a l  names which were l i s t e d  by Schauinsland or. Lemmermann 
a r e  placed i n  parentheses under t h e  accepted names wi th  annota t ions  con- 
cerning t h e  change included.  Those spec ie s  which r ep resen t  new a l g a l  records  
from Laysan a r e  preceded by a n  a s t e r i s k .  

Any s i g n i f i c a n t  information given i n  D r .  F rancis  Drouet 's l e t t e r  
t o  the  au thor  i s  incorpora ted  i n  t h e  l i s t i n g  below. Since Drouet and 
Da i ly , in  t h e i r  "Revision of the  coccoid Myxophyceae" (1956), d i d  not  
have the  oppor tuni ty  t o  see  the  holotypes of t h e  coccoid forms determined 
by Lemmermann from Laysan, they des ignated  them a s  t h e  types u n t i l  t h e  
specimens could be s tud ied .  For t h e  present  they p l ace  them i n  a  genus 
o r  spec ies  but  t e n t a t i v e l y .  I n  t h e  l i s t i n g  below, those  coccoid and 
f i lamentous Myxophyceae which were not discussed by D r .  Drouet i n  h i s  
l e t t e r  o r  by Drouet and Daily (1956) a r e  c i t e d  a s  they appeared i n  Lem- 
mermann's paper (1905). 



"Anacystis dimidiata  (Kiitz.) Drouet & Daily,  1952: 221. 

Local Habi ta t :  S t a .  2 ( i n  sa l t -wa te r  lake) .  

Anacystis sp.  
(Coelosphaeriopsis ha loph i l a  Lemm.) 

Local Habi ta t :  S t a .  1 ( i n  s a l t - w a t e r  lake) .  
Drouet & Daily (1956) t e n t a t i v e l y  l i s t  C. ha loph i l a  under the  

genus Anacys t i s  . 

Aulosira  schau ins l and i i  Lemm., 1905: 622. 

Local Habi ta t :  S ta .  1 (ep iphy t i c  on Turbinar ia  orna ta)  - 

Calo th r ix  conferv icola  Bornet & F l a h a u l t ,  1886: 349. 

Local Hab i t a t :  S t a .  1 (epiphyt ic  on marine a lgae)  - 
11 

Entophysal is  confe r t a  (Kutz.) Drouet & Daily,  1948: 79. 
(Xenococcus laysanens is  Lemm.) 

Local Habi ta t :  S t a .  1 (ep iphy t i c  on marine a lgae)  - 
Drouet & Daily (1956) t e n t a t i v e l y  l i s t  2. l aysanens is  under 

E. c o n f e r t a .  - 

Entophysal is  deus ta  Drouet & Dai ly ,  1948: 79. 
(Chondrocystis ~ c h a u i n s l a n d i i  Lemm.) 

Local Habi ta t :  S t a .  1 (Laysan): S t a .  2  ( i n  sa l t -wa te r  1 a k e ) ; i n  lake  - 
on southeas t  s i d e  growing with Lyngbya a c s t u a r i i  
(19577): S t a .  7  (531). . , 

According t o  Dr.' Drouet, specimen 19577 i s  a topotype of 
Chondrocystis s chau ins l and i i .  

Gomphosphaeria aponina K?ftz., 1836:: 151, Drouet & Daily,  1956: 98. 

Local Hab i t a t :  S t a .  1 (intermixed with marine a l g a e ) .  



Gomont, 1893: 147. 
(Lyngbya semiplena (C.  Ag.) J. Ag.) 

Local Habi ta t :  S t a .  1 ( L a ~ s a n ) :  S t a .  2  ( i n  sa l t -wa te r  l ake ) ;  -- -- 
i n  sa l t -wa te r  l ake  on southeas t  s i d e  (19577); 
S t a .  7 (531); ep iphy t i c  on Sesuvium portulacastrum 
on nor th  s i d e  i n  s a l t - w a t e r  lake ,  s a l i n i t y  64 O/oo (607); 
ep iphy t i c  on Cyperus l aev iga tus  on southwest s i d e  i n  
sa l t -wa te r  l a k e ,  s a l i n i t y  60 O/oo (608). 

This p a r t i c u l a r  a l g a  a s  determined by D r .  Drouet was growing abundantly 
a s  an epiphyte i n  t h e  s a l t - w a t e r  lake .  According t o  D r .  Drouet, specimen 531 
i s  an ecophene ( eco log ica l  growth-form) usua l ly  r e f e r r e d  t o  a s  Lyngbya 
semip lena . 

Lyngbya meneghiniana (KUtz.) Gomont, 1890: 354. 

Local Habi ta t :  S t a .  1 (ep iphy t i c  on marine a lgae ) .  

Microchaete v i t i e n s i s  Asken. & Bornet & F l a h a u l t ,  1885: 22. 

Local Hab i t a t :  S t a .  1 (epiphyt ic  on Liagora c o a r c t a t a ) .  - 

?'Microcoleus chthonoplastes  Gomont, 1892: 354. 

Local Habi ta t :  S t a .  2  ( i n  s a l t - w a t e r  lake) .  
P 

O s c i l l a t o r i a  ponnemaisonii  Gomont, 1893: 235. 

Local Habi ta t :  S t a .  1 (epiphyt ic  on marine a lgae )  - - 

O s c i l l a t o r i a  c o r a l l i n a e  Gomont, 1890: 356. 

Local Habi ta t :  S t a .  I (washings from marine a lgae )  

O s c i l l a t o r i a  Laetevirens Gomont, 1892: 226. --- 
Local Habi ta t :  S t a .  1 (washings from marine a lgae )  

Phormidium laysanense Lemm., 1905: 619. 

Local Hab i t a t :  S ta .  1 (epiphyt ic  on Turbinar ia  o rna ta )  - 



Schizothr ix  c a l c i c o l a  (Ag.) Gomont, 18%.  
(Lyngbya perelegans Lemm., Lyngbya g lo ioph i l a  Lemm., 
(Lyngbya mucicola Lemm.) 

Local Habi ta t :  S t a .  1 (Laysan) --  a l l  t h r e e  spec ies  l i s t e d  above 
i n  parentheses were l i s t e d  by Lemmermann; S ta .  2 
( i n  s a l t - w a t e r  l a k e ) ;  i n  sa l t -wa te r  lake on south- 
e a s t  s i d e  (19577); ep iphyt ic  on Sesuvium portulacastrum 
on nor th  s i d e  i n  sa l t -wa te r  lake ,  s a l i n i t y  64 O/oo (607). 

According t o  D r .  Druoet, specimen 19577 i s  t h e  topotype of Lyngbya 
g l o i o p h i l a  Lemm = L. mucicola Lemm. and specimen 607 i s  t h e  topotype of 
Lyngbya perelegans Lemm, 

Sp i ru l ina  s u b t i l i s s i m a  KUtz., 1843: 183. 

Local Habi ta t :  S t a .  1 (washings from marine a l g a e ) .  

CHLOROPHYTA 

"Acetabularia mobii Solms-Laubach, 1895: 30, p l .  4 ( f i g .  1 ) ;  Egerod, 
1942: 411, f i g .  23 i .  

Local Habi ta t :  S t a .  9 (549); S ta .  10 (586). 
Most of the  c o l l e c t i o n s  from S t a t i o n  9 a r e  f e r t i l e .  

*Bornetella sphaer ica  (Zanard.) Solms-Laubach, 1893: 92, p l .  9 ( f i g .  8)  ; 
Egerod, 1952: 407, f i g s .  22d-g, p l .  42. 

Local Habi ta t :  S t a .  2 (Laysan); S t a .  9 (546) 

*Bryopsis pennata Lam., 1809a: 134, f i g .  la -b ,  p l .  3 ;  Egerod, 1952, 370, 
f i g .  7 .  

Local Habi ta t :  S t a .  5 (510); S t a .  lO(579) 
Col lec t ions  from S ta .  5 were dark green i n  c o l o r  with f i laments  

about 5 cm i n  length .  This spec ie s  was growing i n  g r e a t  abundance a t  t h i s  
s t a t i o n  while  very few were found a t  the  o the r  two s t a t i o n s .  

*Caulerpa ambigua Okam., 1897: 4 ,  p l .  1 ( f i g s .  3-12); Eubank, 1946: 410, 
f i g s .  a-b,  p l .  22. 

Local Habi ta t :  S t a .  
Only a few specimens 

9 (548) . 
of t h i s  spec ie s  were found a long t h e  shore .  



Caulerpa racemosa v a r .  l a e t e v i r e n s  (Mont.) Weber van Bosse, 1913: 106. 

~ o c a l ~ a b i t a t  : Sta .  1 (Laysan). - 
The v a r i e t y  l i s t e d  above i s  i n  ques t ion .  Eubank (1946) says ,  

"I have seen no specimen which can d e f i n i t e l y  be r e f e r r e d  t o  va r .  
l ae t ev i r ens . "  

"Caulerpa racemosa v a r .  p e l t a t a  (Lam.) Eubank, 1946: 421, f i g s .  2 r - s .  

Local Habi ta t :  S t a .  2  ( L a ~ s a n ) ;  S t a .  7  (523) - 

Waulerpa racemosa v a r .  t u r b i n a t a  (J. Ag.) Eubank, 1946: 420, f i g s .  20p-q. 

Local Rab i t a t :  S t a .  2 (Laysan) ; Sta .  9  (541) ; S t a .  11 (594). -- 
This v a r i e t y  i s  found i n  abundance a t  both h a b i t a t s .  The ramuLi 

appea r -b r igh t  orange i n  c o l o r .  

Caulerpa t a x i f o l i a  (Vahl.)  Ag., 1822: 435; Eubank, 1946: 417. 
(Caulerpa p i n n a t a  (L.) Weber van Bosse sensu Reinbold).  

Local Hab i t a t :  S t a .  1 (Laysan); S t a .  2  (Laysan). - 
Eubank (1946) be l i eves  t h a t  what Reinbold c a l l e d  3 .  p i n n a t a  

probably r e f e r s  t o  2 .  J a x i f o l i a .  

"Caulerpa webbiana Montagne, 1838: 129, p l .  6 ;  Eubanlc, 1946: 415, 
f i g s .  Id-f and 2d. 

Local nabi tat , :  S t a .  9  (540). 
Forming t h i c k  mats along the  seaward wa l l  of t h e  t i depoo l  with 

these  mats being exposed during low t i d e .  

.L . -Chaetomorpha antennina (Bory) KHtzing, 1849: 379, Boergesen, 1940: 38. 

Local Rab i t a t :  S t a .  8  (537); S t a .  11 (595). - 
Forming s c a t t e r e d  green t u f t s  a t  both s t a t i o n s .  

Whlorodesmis h i l d e b r a n d t i i  A .  & E. S. Gepp, 1911: 16, 137, f i g s .  74-75; 
Egerod, 1952; 377, f i g .  9b, p l .  34a. 

Local Hab i t a t :  S t a .  2  (Laysan) ; Sta .  11 (605B). 
A s h o r t  f i lament  found intermixed with Ceramium fimbriatum and 

Centroceras &vulatum. 



Dictyosphaeria cavernosa (Forsk.) Bderg., 1932: 2 ,  pl.. 1 ( f i g .  1 ) ;  
Egerod, 1952: 350, f i g .  le -g .  
@,ictvosphaeria _favulosa (Ag . ) Dcne .) 

Local Habi ta t :  S t a .  1 (Laysan); S t a .  2 ( ~ a y s a n ) ;  S t a .  4(19585B); 
S t a .  10 (58881, 

The b i n o m i a l z .  favulosa i s  now a synonym of 2, cavernosa. Specimen 
19585B was determined by D r .  G i l b e r t .  

"Dictyosphaeria v e r s l u y s i i  iz'eber van Bosse, 1905: 1944; Egerod, 1952: 351, 
f i g s .  l a  and 2h-k. 

Local Habi ta t :  S t a .  2 ( L a ~ s a n )  ; Sta .  7 (533) ; Sta .  9 (542); 
S t a .  10 (588B). 

"Dictyosphaeria sp. 

Local Hab i t a t :  On c o r a l  reef  i n  water about h a l f  a meter deep on 
southeas t  s i d e  of i s l a n d  (19578). 

This e n t i t y  i s  recorded i n  D r .  Doty's notebook a s  belonging t o  t h i s  
genus with no s p e c i f i c  e p i t h e t  given. St  may very w e l l  and probably does 
f a l l  i n  one of the  two spec ie s  l i s t e d  above. The specimen i t s e l f  cannot be 
found by the  author  a t  present .  

*Enteromorpha_ tubulosa IZUtzing, 1856: 11; Dawson, 1954: 384, f i g .  6a-b. 

Local Hab i t a t :  S t a .  2 (Laysan); S t a .  6 (520); S t a .  9 (544); S ta .  11 (596). 

Local Habi ta t :  S t a .  3 (19579). 
This specimen i s  recorded a s  such i n  D r .  Doty's notebook but t h e  

specimen i t s e l f  cannot be found. 

"Halimeda d iscoidea  Decaisne, 1842: 1 l l i s  1959: 352, p l .  2 ( f i g .  S) ,  
p l .  5 ( f i g .  l l . ) ,  p l .  6 ( f i g .  l l ) ,  p l .  7 ( f i g s .  9-10), p l .  8 ( f i g s .  5-8) ,  
p l .  I1 

Local Habi ta t :  S t a .  2 (Laysan); S t a .  4 (19590) ; S t a .  5 (509); 
S t a .  10 (577). 

This spec ies  i s  present  on a l l  reef  f l a t s  around the i s l a n d .  Specimen 
19590 was determined by D r .  G i l b e r t  and the  l a t t e r  two by D r .  Llewellya 
H i l l i s  Colinvaux. 



::i?Lii;!cd3 ---- l a c r i n a l i s  T a y l o r ,  1950: 91, p1. 51.; B i l l i s ,  1959: 349,  
1 .  1. ( f i g  11, p l .  5 ( i i g .  6 ) ,  p l .  6 ( f i g .  1 3  1 7 ( f i g .  8) ,  
1 7 1 .  9 .  

Loca l  - !lahil:at : St:a .. 2 (Laysan) . 
i i  t h e  a u t h o r ' s  d e t e r m i n a t i o n  i s  c o r r e c t ,  t h i s  s p e c i e s  i s  a new 

r e c o r d  f o r  t.hr R m a i  i a n  Is l a n d s .  

l!ai:i.meda . 0pilnti.a (I,.) Lam., 1816: 3 0 8 ;  R i lL ' i s ,  1959: 359,  p l .  2 
(f : igs.  7 - a ) ,  p l .  5 ( f i g s .  3 - 4 ) ,  p l .  5 ( f i g .  61,  p l .  7 ( f i g .  3 ) ,  
p l .  10 .  

Loca l  -- -- HabiLat :  S c a ,  1 (Laysan) ; S t a .  2 (Laysan) ; S t a .  4 (19586) 
Spccimcn. 19586 w a s  determi.ned by D r .  G i l b e r t .  

!!qicrodictvon s e i c h e i l i a n u m  H o w ,  1934: 38;  Egerod,  1952: 366,  f i g s .  6c-g ,  
p l .  33. 

l i c r o d i c t p n  umbi l ica tuni  ( V e l l e y )  Zanard . )  @--- .- -. -- -. - 

Loca l  H a b i t a t :  S t r ,  1 ( L a ~ s a n ) ;  S t a .  2 (Laysan) ;  S t a .  4 (19592) ;  
S t a .  7 (-529); S t a .  9 (543) ;  S t a .  10 (583) ;  
S t 3 .  11 (506) .  

The neme g.  i&~.il.icatt.m i s  now a synonym of  _M. s e t c h e l l i a n u r n .  
Specimen 1.9592 was determined by D r .  G i l b e r t .  

Loca l  -- R a b i t a t :  S t a .  2 (dredged from bot tom of s a l t - w a t e r  l a k e  
i n  5-7 m e t e r s  of  w a t e r ) .  

Th i s  spec i . e s  was de te rmined  by M r .  Newhouse. 

Wrin~:shej .miella a c u t a t a  (Reinke) Schmidt & P e t r a c k ,  1934: 29;  
!<enyon & I l i ce ,  1959: 248; T a y l o r ,  1960: 51.  

Local. H a b i t a t :  On t-he mol ted  f u r  of  t h e  Rawai ian  monk s e a l ,  -- --- 
Monachus s c h a u i n s l a n d i  Matsch ie  (19593B). 

Th i s  g r e e n  a l g a  c o l l e c t e d  by D r .  ~ a m o u r e u x  was r e a d i l y  s e e n  by 
t h e  a u t h o r  growing a b u n d a n t l y  on t h e  f a c e s  and b e l l i e s  of t h e  s u b - a d u l t  
s e a l s .  I t  seems t h a c  t h e  younger s e a l s  spend more t ime  i n  t h e  w a t e r  and 
c o l l e c t :  a  more abundan t  a l g a l  growth.  Fi.g. 9 shows a photograph of  t h e  
s e a l  on wihich t h i s  s p e c i e s  of  a l g a  was growing.  



W l v a  - f a s c i a t a  D e l i l e ,  1813: 1.53; Bdergesen,  1940: 10.  

Local  H a b i t a t :  S t a .  2 (Laysan) ;  S t a .  6 (521) ;  S t a .  9 (545) ;  
S t a .  11 (597) .  

Fronds d e e p l y  c l e f t  w i t h  t h e  c l e f t s  e x t e n d i n g  most of  t h e  way 
t o  t h e  h o l d f a s t .  

Ulva r i g i d a  Ag., 1824: 410 .  

Loca l  H a b i t a t :  S t a .  1 (Laysan) .  -- 
G i l b e r t  (unpub l i shed  m a n u s c r i p t )  l i s t s  t h i s  s p e c i e s  a s  o c c u r r i n g  

i n  Hawai i .  

PHAEOPHYTA 

Whnoospora  minima (Hering) P a p e n f u s s ,  1956: 69. 

Loca l  H a b i t a t :  S t a .  2 (Laysan) ;  S t a .  11 (593) .  

D i c t y o t a  a c u t i l o b a  J .  Ag., 1848: 92. 

Loca l  H a b i t a t :  S t a .  1 (Laysan) - 

"Dictyota  d i v a r i c a t a  Lam., 1809: 331 .  

Local  H a b i t a t :  S t a .  9 (553) .  

+Dic tyo ta  f r i a b L l i s  S e t c h e l l ,  1926: 91, p l .  13 ( f i g s .  4-7) and p l .  2 0  
( f i g .  1 ) .  

Loca l  H a b i t a t :  S t a .  4 (19593) ;  S t a .  5 (513) ;  S t a .  7 (525) ;  - 
S t a .  10 (578) .  

Growing i n  clumps w i t h  f r o n d s  p r o s t r a t e  i n  n a t u r e .  

"Ectocarpus b r e v i a r t i c u l a t u s  J .  Ag.,  1847: 7 ;  S e t c h e l l ,  1924: 171,  
f i g .  3 7 .  

Local  H a b i t a t :  S t a .  9 (555) ;  S t a .  11 (602). 
I n t e r t a n g l e d  t u f t s  w i t h  f i l a m e n t s  hav ing  d i s t i n c t l y  hooked branch-  

l e t s .  The s l i g h t l y  oblong p l u r i l o c u l a r  o rgans  a r e  abou t  4 0  t~ long and  
33 y wide .  



Ectocarpus  indi-cus  Sonder Z o l l i n g e r ,  1854: 3 .  
&carpus - s i m p l i c i u s c u l u s  v a r .  v i t i e n s i s  Asken.) 

Loca l  H a b i t a t :  S t a .  1 ( e p i p h y t i c  on T u r b i n a r i a  o r n a t a ) .  
I n  t h e i r  unpub l i shed  m a n u s c r i p t  on t h e  Hawai ian  Phaeophyta ,  

D r .  Doty and M r .  Newhouse b e l i e v e  t h a t  t h e  v a r i e t y  c o l l e c t e d  by 
Schau ins land  i s  p robab ly  a  s m a l l  form of  2. i n d i c u s  Sonder.  

H y d r o c l a t h r u s  c l a t h r a t u s  (C. Ag.) Howe, 1920: 590 ;  Dawson 1954: 403,  
f i g .  18b.  
(Hydroc la th rus  c a n c e l l a t u s  Bory s e n s u  R e i n b o l d ) .  

Loca l  H a b i t a t :  S t a .  1 (Laysan) ;  S t a .  2  (Laysan) ;  S t a .  9  (559).  - -- 
Doty and Newhouse (unpub l i shed  m a n u s c r i p t )  b e l i e v e  t h a t  what 

~ c h a u i n s l a n d  c o l l e c t e d  was p r o b a b l y  g. c l n t h r a t u s .  

"Padina c r a s s a  Yamade, 1931: 67 a n d  69. -- 

Loca l  H a b i t a t :  S t a .  2  (Laysan) .  

"Padina j apon ica  Yamada, 1931: 67 and 69,  

Local  H a b i t a t :  S t a .  9  (558) .  
T h a l l i  two c e l l s  t h i c k  th roughout  .i, 

p l .  1 9  ( f i g .  2 ) .  

i i t h  oogonia  d i s t r i b u t e d  i n  
c o n c e n t r i c  r i n g s  on t h e  lower s u r f a c e  of  t h e  f r o n d .  

* P o c o c k i e l l a  v a r i e g a t a  (Lam.) P a p e n f u s s ,  1943: 467,  . f i g s .  1-14.  

Loca l  H a b i t a t :  S t a .  3  (19581) ;  S t a .  9 (556) .  

" R a l f s i a  s p .  

Loca l  H a b i t a t :  S t a .  2  (Laysan) - -- 

?Wargassum echinocarpum J. Ag., 1848: 327 

Loca l  H a b i t a t :  S t a .  2  (Laysan) .  - 
ThLs s t e r i l e  specimen i s  t e n t a t i v e l y  p l a c e d  i n  t h i s  s p e c i e s .  



"Sargassum o b t u s i f o l i a  J.  Ag., 1848: 339. 

Local Habi ta t :  S t a .  3 (19580) ; Sta .  8 (534, 535) ; S t a .  9 (552) 
A l l  of the  c o l l e c t i o n s  except 534 have long s t r a p - l i k e  leaves 

with the  r ecep tac l e s  elongated and appearing warty.  Specimen 534 
which i s  s t e r i l e  has s h o r t  t h i c k  leaves .  P r o l i f e r a t i o n s  on the  
primary branches a r e  absent  on a l l  the c o l l e c t i o n s .  Bladders formed 
a t  the  apex of sho r t  f l a t t e n e d  leaves  a r e  found on only one of the  
specimens (535). A l l  c o l l e c t i o n s  a r e  about 6 cm high.  Although 
t h e r e  may be some discrepancy between the  d e s c r i p t i o n  given above 

and the  o r i g i n a l  desc r ip t ion  of t h i s  spec ie s ,  these  specimens w i l l  be 
placed under the  above spec ies  f o r  the  present .  

Sargassum polyphyllum J. Ag., 1848: 308. 

Local Hab i t a t :  S t a .  1 (Laysan) . - 
Leminermann (1905) a l s o  l i s t s  2. polyphvllum va r .  f i s s i f o l i u m  

Grun. but f o r  t h e  present  t h i s  v a r i e t y  w i l l  be j u s t  mentioned he re  
under the  s p e c i f i c  name. 

"Sphacelaria t r i b u l o i d e s  Meneghini, 1840: 2 ;  ~ d e r g e s e n ,  1941: 41, 
f i g s .  18a-c 

Local Habi ta t :  S t a .  9 (554). 

Turbinar ia  orna ta  (Turn.) J. Ag., 1848: 266; Taylor ,  1963: 483. 

Local Habi ta t :  S t a .  1 (Laysan) ; S t a .  2 (Laysan) ; S t a .  9 (551). - 
Most of t h e  recent  c o l l e c t i o n s  a r e  made up of juveni le  specimens 

which appear a s  long i n t e r t a n g l e d  f i laments .  Only i n  a few t h a l l i  
i s  the  p e l t a t e  apex v i s i b l e .  

Zonaria sp .  
(Stypopodium lobatum Klltz.) 

Local Habi ta t :  S ta .  1 ( L a ~ s a n )  ; S t a .  2 (Laysan); S t a .  9 (557); - 
S t a .  10 (584). 

The i l l u s t r a t i o n  which KUtzing, 1859, Tab. Phyc. 9, p l .  63 ( f i g .  21, 
shows of 2 .  lobatum looks very much l i k e  t h e  undescribed Zonaria which 
i s  found i n  Hawaii. 



Amansia ~ l o m e r a t a  C .  Ag.,  1824: 247.  -- 

Loca l  H a b i t a t :  S t a .  1 (Laysan) ;  S t a .  9  (572) 

Amphiroa f r a g i l i s s i m a  - (L.) Lam., 1816: 298; T a y l o r ,  1960: 403,  p i .  47 
( f i g s .  1 and  2 ) .  

Loca l  H a b i t a t :  S t a .  1 (Laysan) ;  S t a .  4  (19591A); S t a .  5  (512) ;  
S t a .  10 (589) .  

"Antithamnion s p .  

L o c a l  H a b i t a t :  S t a .  8  (538 - e p i p h y t i c  on Chaetomorpha 
a n t e n n i n a ) ;  S t a .  9  (562 - i n t e r m i x e d  
w i t h  Ceramium f imbr ia tum) .  

C e n t r a l  a x i s  abou t  130 u  wide w i t h  s e s s i l e  t e t r a s p o r a n g i a  
forming l a t e r a l l y  on b ranches  which a r e  abou t  5  mm long  and 20 u  
wide.  Tet rasporangiun.  v e a s u r e d  50 u  long  and  4 0  u wide.  

+:Asparagopsis t a x i f o r m i s  ( D e l i l e )  C o l l i n s  & Harvey,  1917: 1 1 7 .  

Loca l  H a b i t a t :  S t a .  2  (Laysan) ;  S t a .  3 (19583A); S t a .  9  (563).  - 
' f i a l l i  were  never  found a t t a c h e d  b u t  f l o a t i n g  i n  t i d e p o o l s  o r  

a s  b e a c h d r i f t .  

c l a v u l a t u m  (Ag. 
446,  f i g .  54h.  

Montagne i n  Dur ieu ,  - Daruson, 

Local  H a b i t a t :  S t a .  2  (Laysan) ;  S t a .  7 (530 - a s s o c i a t e d  w i t h  -- 
Ceramium f i m b r i a t u m ) ;  S t a .  9  (569 - e p i p h y t i c  
on M i c r o d i c t y o n  s e t c h e l l i a n u m )  ; S t a .  10 (585 
- a s s o c i a t e d  w i t h  Hypnea s p .  2)  

*Ceramium f imbria tunl  S e t c h .  & G a r d . ,  1924: 777 ,  p l .  2 6  ( f i g s .  43-44) ;  
Dawson, 1954: 446,  f i g .  55a ;  Dawson, 1962: 56.  



Whampia parvula (C. Ag. )  Harvey, 1853; Tab. Phyc. 16, p. 14, 
p l .  37e - f ;  Dawson, 1954: 443, f i g s .  52e, 53. 

Local Habi ta t :  S t a .  2  ( l aysan ) .  

Whondria sp .  1 

Local Habi ta t :  S t a .  5  (519).  

T h a l l i  about 1 cm long with a  te rminal  depression present  a t  t h e  
apex; Both shor t  and long branches a r e  formed l a t e r a l l y  on t h e  main 
a x i s .  

Whondria sp .  2  

Local Habi ta t :  S t a .  11 (598). 
Branches present  on only one s i d e  of t h e  main a x i s .  

*Chondrococcus hornemanni (Mert.) Schmitz, 1895: 170. 

Local Habi ta t :  S t a .  2  (Laysan); S t a .  9 (568); S t a .  11 (601) 
Col lec t ions  from both s t a t i o n s  were f l o a t i n g  i n  t i depoo l s ,  

*Soelarthrum boergenseni i  Weber van Bosse, 1928: 473, f i g s .  207-208. 

Local Hab i t a t :  S t a .  10 (592). 

Cora l l ina  sandvicens is  Lemm. 1899: 299. 

Local Habi ta t :  S t a .  1 (Laysan); S t a .  2  (Laysan). - 

"Gelidium pusi l lum (Stackhouse) LeJo l i s  , 1864: 139; Dawson, 1954: 420, 
f i g .  31a-c. 

Local Habi ta t :  S t a .  2  (Laysan) . - 
"Gelidium sp . 

Local Habi ta t :  S t a .  2  (Laysan) . - 

+Haloplegma sp .  

Local Hab i t a t :  S t a .  3  (19583B). -- 



"Herposiphonia sp.  

Local Hab i t a t :  S t a .  10 (581). 

"Hypnea ce rv ico rn i s  J. Ag., 1852: 451; Dawson, 1954: 435, f i g .  46d; 
Tanaka, 1941: 240, f i g .  13. 

Local Habi ta t :  S t a .  2  (Laysan); S t a .  11 (599). 
Thal lus  i s  more s i m i l a r  t o  Dawson's i l l u s t r a t i o n  than  t o  

Tanaka's.  

9:Hypnea e s p e r i  Rory, 1829: 157; Dawson, 1954: 436, f i g .  46h-j .  

L o c a l  Hab i t a t :  S t a .  2  (Laysan) . - 

"Hypnea pannosa J .  Ag., 1847: 14; Tanaka, 1941: 247, f i g .  20. 

Local Habi ta t :  S t a .  5  (518); S ta .  9 (566); S t a .  11 (600).  
A l l  of t h e  c o l l e c t i o n s  formed clumps on t h e  substratum. 

9:Hypnea sp .  1 

Local Habi ta t :  S t a .  7  (526). 
Fragment about 1-2 mm high with t h a l l u s  complanate with few 

l a t e r a l  branches p resen t .  

"Hypnea sp .  2  

Local Hab i t a t :  S ta .  10 (580). - 
Fragment about one cent imeter  h igh  with no predominate'main a x i s .  

The major i ty  of t h e  sub-branches a r e  about 2-4 mm long. 

"Jania - c a p i l l a c e a  Harvey, 1853: 84; Dawson, 1952: 116; Dawson, 1954: 432, 
f i g s .  4 la -b .  

Local Habi ta t :  S ta .  9 (567); S t a .  10 (590B). - 
Calcareous t h a l l i  forming clumps with the  ind iv idua l  t h a l l u s  

ranging from 66- 120 i n  width.  



W a n i a  decussa to -d icho toma (Yendo) Yendo, 1905: 3 7 ;  Dawson, 1952: 117,  
p l .  27 ( f i g .  3 ) ;  Dawson, 1954: 430,  f i g .  4Of. 

L o c a l  H a b i t a t :  S t a .  4 (19587) .  - 
W a n i a  mexicana T a y l o r ,  1945: 197. 

Loca l  H a b i t a t :  S t a .  2  (Laysan) - 

"Jan ia  - m i c r a r t h r o d i a  Lam., 1816: 271 ,  p l .  9  ( f i g .  5 a - b ) ;  Dawson, 
1956: 4 9 ,  f i g .  4 2 .  

Loca l  H a b i t a t :  S t a .  2  (Laysan) 

" Jan ia  n a t a l e n s i s  Harvey,  1847: 1 0 7 ;  Uawson, 1952: 1.18, p l .  27 ( f i g s .  1-2) .  

Loca l  H a b i t a t :  S t a .  7  (522) .  
T h a l l i  abou t  3  cm h i g h  w i t h  narrow e r e c t  b r a n c h e s .  l n t e r a e n i c u l a  - - 

more o r  l e s s  un i fo rm i n  d i a m e t e r  t h r o u g h o u t ,  w i t h  s h o r t  b ranches  
a r i s i n g  from i n t e r g e n i c u l a .  

%Jania  u n g u l a t a  Yendo, 1902: 27 ,  p l .  3  ( f i g s .  7-8) and p l .  7  ( f i g .  8 ) .  

Local  H a b i t a t :  S t a .  4 (19589) ; S t a ,  10 (591) .  
T h a l l i  a b o u t  3  cm h i g h  w i t h  f l a t  s w e l l i n g s  a t  t i p s  o f  t e r m i n a l  

b ranches .  

KLaurencia corymbosa J .  Ag., 1863: 716; Dawson, 1954: 458,  f i g .  6 1 f .  

Loca l  H a b i t a t :  S t a .  9  (573) ,  - 
R i g i d  t h a l l i  a b o u t  2-3 cm h i g h .  

L a u r e n c i a ;  obtusa (Huds .) Lam., 1.813 : 
Yamada, 1931: 222,  p l .  16 ( f i g s .  

130;  T a y l o r ,  1960.: 626; 
a - e )  and  p l .  17 ( f i g s .  a - c ) .  

Loca l  H a b i t a t :  S t a .  1 (Laysan) ;  S t a .  4  (19588) ;  S t a .  5  (514) ;  - 
S t a .  7  (524) ; S t a .  9  (564) ;  S t a .  1 0  (582) ;  
S t a .  11 (603) .  

Forming t h i c k  r e d  mats c o m p l e t e l y  c o v e r i n g  t h e  h i g h  c o r a l  l e d g e s  
t h a t  were  a c c e s s i b l e  t o  s p r a y  f rom waves. 



"Laurencia p e r f o r a t a  (Bory) Mont., 1840: 155;  Yamada, 1931: 193,  
f i g s .  a - b ,  p l .  3 ( f i g .  b ) .  
(Laurencia  ,- K U ~ Z . )  

Loca l  H a b i t a t :  S t a .  1 (Laysan) .  -- 
Yamada ( 1 9 3 1 ) , a f t e r  examining a co type  c o l l e c t e d  by V i e i l l a r d  

i n  New Ca ledon ia ,  s a y s  t h a t  Ki i tz ing 's  _L. vaga i s  p robab ly  _L. p e r f o r a t a .  

"Laurencia Eygrnaea Weber van Bosse,  1913a: 122, p l .  12 ( f i g .  6 ) ;  
Yamada, 1931: 201.  

1 ,oca l  H a b i t a t :  S t a .  11 (604) .  - 

"Lawenc ia  s p ,  1 

Loca l  H a b i t a t :  S t a .  9 (565) .  

9:Laurencj.a s p .  2 

Local  H a b i t a t :  S t a .  9 (560) 

*Laurencia s p .  3 

Local  H a b i t a t :  S t a .  5 (515) 

"Laurencia s p .  4 

Loca l  H a b i t a t :  S t a .  2 (Laysan) 

"Laurencia s p .  5 

Local  H a b i t a t :  S t a .  2 (Laysan) . 

L i a g o r a  c o a r c t a t a  Zanard.  

Loca l  H a b i t a t :  S t a .  1 (Laysan) . 

"Ziagora kahukuana h b b o t t ,  1945: 149,  f i g .  2 .  

Loca l  H a b i t a t :  S t a .  3 (19584). 
A l a r g e  male t h a l l u s  a b o u t  14 cm long .  Th i s  specimen f a l l s  

w i t h i n  A b b o t t ' s  d e s c r i p t i o n  of t h i s  s p e c i e s .  



Liagora va l ida  Harv.,  1852: 138, p l .  314. ( f i g s .  1-5) 

Local Habi ta t :  S ta .  1 (Laysan). 

3:&i3= sp .  1 

Local Habi ta t :  S t a .  2 (Laysan). 

*Liagora sp .  2 

Local Habi ta t :  S t a .  2 (Laysan) 

Lithothamnion sp .  

'w Habi ta t :  S t a .  1 (Laysan) 

*Peyssonelia sp .  

Local Habi ta t :  S t a .  2  (Laysan) 

Polysiphonia polyphysa Kiitz. 1863: 20. 

Local Habi ta t :  S t a .  1 (Laysan). - 
Menez (1964) says t h a t  he could f ind  no specimens of t h i s  spec ies  

i n  any of the  Hawaiian c o l l e c t i o n .  De Toni (1900) be l i eves  t h a t  t h i s  
specimen i s  probably E. f e r u l a c e a .  

*Polysiphonia sphaerocarpa Bderg., 1918: 271,  f i g s .  267-271. 

Local Habi ta t :  S t a .  8  (539).  
Determination made by D r .  Hollenberg 

*Polysiphonia sp.  

Local Hab i t a t :  Forming deep red t u f t s  on the  neck of a  sea  t u r t l e ,  - 
Chelone msdas (609). 

Filaments a r i s i n g  from a p r o s t r a t e  a x i s .  



Local Hab i t a t :  S t a .  7  (528) ; S t a .  10 (587). - 
White calcareous a lga  covering po r t ion  of r e e f .  

"Pterocladia parva Dawson, 1952: 77, p l .  6  ( f i g .  2 ) .  

Local Hab i t a t :  S t a .  5 (517).  - 

Summary of A lga l  Col lec t ions  

Below i s  a  t a b l e  summarizing t h e  number of a l g a l  spec ie s  o r  
v a r i e t i e s  l i s t e d  i n  t h i s  paper i n  each of t h e  major d i v i s i o n s  
c o l l e c t e d  by the  fou r  c o l l e c t o r s  from Laysan I s l a n d .  

Co l l ec to r s  Myxophyta Chlorophyta Phaeophyta Rhodophyta T o t a l  

Schauins land 
(1896- 1897) 15 

Tanager Exp. 
(1923) 5 14 7 17 43 

Lamoureux 
(1961) 3 7 3 7 20 

Tsuda 
(1963) 3 15 11 28 5 7 

Of these  c o l l e c t i o n s ,  72 s p e c i e s  o r  v a r i e t i e s  a r e  new published 
records f o r  Laysan. These new records  c o n s i s t  of 2  i n  t h e  Myxophyta, 
18 i n  t h e  Chlorophyta, 11 i n  t h e  Phaeophyta and 39 i n  t h e  Rhodophyta. 



l h e  fol lowing i s  a n  annotated 1- i s t ing  of t h e  twenty-two 
spec ies  of vascular  p l a n t s  c o l l e c t e d  from 'aysan by t h e  au thor  
during h i s  v i s i t  t he re  i n  December 1963. Lamoureux (1963) 
e labora ted  on the  var ious  vege ta t ion  pa t t e rns  and a s s o c i a t i o n s  
t h a t  may be found on t h e  i s l a n d .  From reading t h i s  account ,  the  
only s i g n i f i c a n t  change not iced  was t h a t  the  water from the  s a l t -  
water  lake had r i s e n  cons iderably  probably due t o  heavy r a i n f a l l .  
This r i s e  i n  water  had caused most of t h e  Sesuviu_m-Cyperus- 
H e l i o t r o p i u ~  a s s o c i a t i o n  near t h e  edge of the  lake  t o  be covered - 
with  water .  I n  t h i s  l i s t i n g  a r e  two spec ie s ,  determined by 
D r .  Lamoureux, which were not found i n  1961. They a r e  preceded 
by an a s t e r i s k .  A l l  of the  o t h e r  determinat ions were made by t h e  
au thor  and l a t e r  v e r i f i e d  by Dr. Lamoureux. Three s e t s  of these  
p l a n t s  were prepared and deposi ted r e s p e c t i v e l y  i n  the  herbarium 
a t  the  Bishop Museum, herbarium a t  t h e  Un ive r s i ty  of Hawaii and 
t h e  Hawaii S t a t e  F ish  and Game Division. 

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

One t r e e  (Fig.  5) abollt 5-7 meters high was present  on the  
west s i d e  of t h e  i s l a n d .  The Hawai.ian t e r n s  & n s  t e n u i r o s t r i s  
m e l a n o g e n ~ )  were using t h i s  t r e e  as  a  nes t ing  s i t e .  

Cocos nuci fera  L. -- 

Nineteen coconut t r e e s  were present  on t h e  i s l a n d .  The 
twelve t r e e s  a t  the  northwest s i d e  of the. lake  (Fig. 10) seemed i n  
f i n e  condi t ion  with the  water from the  lake not reaching t h e  base 
of the  t r e e s ,  However, the  seven t r e e s  on the  southeas t  edge of t h e  
lake (Figs.  11-12) had about 1.5 t o  30 cm of water  around t h e i r  
bases .  The o l d e r  leaves on most of these  southeas tern  t r e e s  were 
w i l t i n g .  

Won% - bonariens* (L. ) Cronq . 

This p l an t  was growing j u s t  south of t h e  campsite (northwest 
s i d e  of i s l a n d ) .  Thi.s was t h e  only area  i n  which these  pl-ants were 
found. A 1 1  specimens of t h i s  weed which could be found were uprooted 
by Mr. Ronald Walker. 



Cynodon dactylon ( L . )  Pe r s .  

Appearing a s  a  t h i c k  green ca rpe t  on the no r theas t e rn  s i d e  
near  t h e  edge of t h e  lake .  The Laysan a l b a t r o s s  (Diomedea immutabilis) 
were us ing  t h i s  a rea  a s  a  n e s t i n g  s i t e .  During t h e  day many Laysan 
t e a l  (Anas w y v i l l i a z  laysanens is )  were seen by the  au thor  i n  t h i s  
a r e a .  

Cyperus l aev iga tus  L. 

This sedge was growing abundantly on t h e  o u t e r  edge of t h e  lake ,  
a s  we l l  a s  i n  t h e  lake i t s e l f  (Fig. 13 ) .  Numerous a l b a t r o s s  eggs 
were found abandoned on those sedges which had been flooded by t h e  
lake .  

Cyperus. pennat iformis va r .  b r y a n i i  KUkenthal 

This v a r i e t y  i s  endemic t o  Laysan I s l and .  It was only seen i n  
a  r e s t r i c t e d  area  near  the  southern  edge of t h e  lake  (Fig. 7 ) .  

E rag ros t i s  v a r i a b i l i s  (Gaud.) Steud.  

Growing i n  bunches (Fig.  6) throughout the  i s l a n d ,  making up 
t h e  major vegeta t ion .  

F imbr i s ty l i s  cymosa R .  B r .  

Sca t t e red  bunches occurr ing  throughout t h e  i s l a n d .  

Neliotropium curassavicum L. 

Only one specimen was found on t h e  southwest s i d e  of the  
i s l a n d  i n  a s s o c i a t i o n  with E r a g r o s t i s  v a r i a b i l i s  and Ipomoea pes-caprae, 
No s i g n  of t h i s  spec ie s  was found near  t h e  l ake ' s  edge, where Lamoureux 
(1963) had described i t  a s  occurr ing  i n  abundance. This  was probably 
due t o  the  r i s e  of the  water  i n  the  lake which apparent ly  covered over 
the  a rea  where t h i s  spec ies  f lou r i shed .  

_Ipomoea ind ica  (Bum.)  Merr. 

Occurring i n  smal l  patch on southwest s i d e  of i s l a n d ,  halfway 
between the  lake and the  beach. This spec ie s  could not  be found 
elsewhere even though a n  extens ive  search  was made f o r  i t .  None of t h e  
specimens found were f lowering.  



Ipomoea pes-caprae ( L . )  Sw. 

This low creeping v ine  was found i n  abundance near  t h e  lake.  
Numerous lavender flowers were p resen t .  

Messerschmidea argentea (L. f . )  Johnston 

Only one t r e e  (Fig.  4 ) ,  about 2 meters h igh ,  was present  on 
the  beach near  t h e  Scaevola bushes about f i f t y  meters north of 
main boat en t rance .  A t  a d i s t ance  t h i s  t r e e  appeared dead because 
only t h e  bare t runk and branches were seen. On c l o s e r  observa t ion ,  
new shoots  were seen a r i s i n g  from t h e  base of t h i s  t runk and i n  t h e  
a x i l s  of the  branches. 

N~~~ sandwicensis v a r .  laysanicum Brand - 
Appearing a s  f l a t  pa tches  on the  beach mostly concentrated on 

t h e  northwest s i d e  of t h e  i s l a n d .  

Nicot iana tabacum L. 

Growing about 1-1.5 meters h igh ,  found most abundantly on the  
western s i d e  of i s l a n d  (Fig. 8).  

Pluchea ind ica  (L.) Less.  

Forming entangled bushes predominantly on t h e  nor thern  s i d e  of 
the  i s l a n d  near  t h e  l a k e ' s  edge. 

Por tu lacea  o leracea  L 

Found on t h e  southwestern s i d e  of i s l a n d  near  the  beach. None 
of these  p l a n t s  were f lowering.  

Scaevola taccada (Gaertn.) Roxb. 

Abundant near  the  beach around the  i s l a n d .  I n  many ins t ances  the  
Hawaiian monk s e a l  (Fig. 9) could be seen s l eep ing  among t h e  bushes. 

Sesuvium portulacastrum L .  

Most p l a n t s  of t h i s  spec ie s  were under water  a t  t h e  l a k e ' s  edge 
bu t ,  a l though submerged, they appeared t o  be l i v i n g .  This  spec ie s  i s  
e a s i l y  recognized by i t s  b r i g h t  red stem and small  lavender f lowers.  



Sicyos microcarpus Mann 

Flowering specimens of t h i s  spec ie s  were only found on the  
south s i d e  of t h e  i s l a n d  about a  hundred meters from the edge of 
the lake. It i s  q u i t e  poss ib l e  t h a t  the  o t h e r  two spec ie s  c o l l e c t e d  
by D r .  Lamoureux i n  1961 were a l s o  p resen t ,  because t h i s  genus was 
a l s o  abundant on the nor thern  s i d e  of the  i s l a n d  where D r .  Lamoureux had 
found a l l  t h r e e  spec ie s .  Since no f lowers o r  f r u i t s  were found on 
these  nor thern  p l a n t s ,  a n  accura t e  spec ie s  de terminat ion  could not  be - 
made. / Lamoureux' rfcord of 5. microcarpus was a c c i d e n t a l l y  omitted 
from ARB 97 p. 6 .  E d . /  - 

*Solanurn nigrum L .  

Only two i n d i v i d u a l  p l a n t s  were found on the  t r a i l  l eading  from 
the  beach t o  t h e  campsite.  D r .  John W. Beardsley, Jr . ,  c o l l e c t e d  
a  specimen of t h l s  p l an t  on Laysan i n  1962. 

Tr ibulus  c i s t o i d e s  L. 

Growing a s  a  low creeping p l a n t  (Fig. 8) abundant throughout 
t h e  i s l and .  This spec ies  was e a s i l y  recognized by i t s  thorny green 

f r u i t s  and p inna te ly  compound l eaves .  

Seeds - 
The fol lowing i s  a  l i s t  of t h e  f i v e  spec ie s  of seeds co l l ec t ed  

on the  beach from Laysan with the  number of each i n  parentheses .  
They were determined by Miss Marie Neal. 

Cocas nuci fera  L. (numerous) 

Dioclea v io l acea  Mart. (1) 

Hucuna gigantea DC ( 5 )  

Seed P l a n t i n g  -- 
S i x  spec ie s  of seeds were p lanted  by M r .  Ronald Walker of t h e  

Hawaii S t a t e  F i s h  and Game Divis ion  near  t h e  northwestern edge of t h e  
lake dur ing  our  v i s i t  t h e r e  i n  1963. P lant ings  were made a t  i n t e r v a l s  
of t en  paces due no r th  from t h e  northernmost coconut t r e e  i n  t h e  follow- 
ing  o rde r .  



1. Lepidiuni 2 - w a i h i e n ~  C .  & S.  

2. Cenchrus agrimonioides v a r .  &sSanensis F .  Br. 

3 .  Achyranthcs splendens v a r .  r e f l e x a  H i l l e b r .  

4 .  CJenopodiun oahuense (Meyen) Aellen 

5. Solanum n e l s o n i i  Dunal 

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

A l l  of the  above spec ie s  o r  v a r i e t i e s  of seeds were c o l l e c t e d  
from K u r ~ ,  September 1961, with t h e  exception of Chenopodium 
oahuense which was c o l l e c t e d  from Eihoa, December 1961. Another 
p l an t ingwas  made f o r t y - f i v e  paces due west of pho tos t a t ion  C-3 
(i,;arker used by t h e  personnel o f  the  Hawaii S t a t e  F i sh  and Game 
Divis ion  f o r  survey purposes) which i s  loca ted  on t h e  northwestern 
s i d e  of the  i s l a n d  near  t h e  l a k e ' s  edge. Here t h e  seeds were p lanted  
a t  random. 

The seeds of &nopodium, Solanum, and Sicyos microcarpus 
p lanted  by Mr. R .  Kramer i n  June 1962 apparent ly  f a i l e d  t o  germinate 
a s  no specimens could be found a t  the  a rea  of t h e  p l a n t i n g s .  

S A L I N I T Y  D A T A  

Seven s a l i n i t y  s t a t i o n s  were made along t h e  shore of t h e  beach 
while  f i f t e e n  s a l - i n i t y  s t a t i o n s  were made i n  the s a l t - w a t e r  lake .  
White foam (Figs .  11-12) resembli-ng f i n e  soap suds could be seen 
accumulated a l l  a long the. sou thcas t e rn  and e a s t e r n  edge of t h e  lake.  
A t  times t h i s  foam was over 30 cm deep and was found t o  be t a s t e l e s s .  
Accordihg t o  D r .  Phi1i.p I I e l f r i c h ,  'lawaii Marine Laboratory, s i m i l a r  
foam a l s o  occurs on the  edge of t h e  s a l t - w a t e r  lagoon on Christmas 
I s l and ,  one of t h e  i s l a n d s  i n  t h e  Line Group. Riley (1963) descr ibes  
a  mechanism by which such m a t e r i a l  i.s formed, a t  l e a s t  i n  p a r t ,  by 
adso rp t ion  of d isso lved  o r  c o l l o i d a l  m a t e r i a l  on bubbles and o the r  
a v a i l a b l e  s u r f a c e s .  Once formed t h e  aggregates  tend t o  inc rease  i n  
s i z e ,  e i t h e r  by a g g l u t i n a t i o n  o r  by f u r t h e r  adsorpt ion .  The wind 
blowing from t h e  northwestern s i d e  of t h e  i s l a n d  caused t h i s  foam 
t o  accumulate on the  oppos i te  shore .  



Two of t h e  f i f t e e n  samples from t h e  l ake  were taken w i t h i n  
t h a t  a r ea  designed a s  "spring" a s  shown on the  map made by t h e  
Tanager Expedit ion,  A p r i l  1923. This "spring" i s  supposedly located 
on the no r theas t e rn  edge of t h e  l ake ,  which i s  a t  present  continuous 
with the  main lake because of t h e  r i s e  i n  water  except f o r  the  long 
row of Pluchea bushes p a r t i a l l y  sepa ra t ing  the  "spring" from the  
main lake. The water from t h e  "spring" was found t o  be l e s s  s a l i n e  
than  the  water  from the  main lake ,  probably because of mixing wi th  
the  f r e s h  water  lens  i n  t h i s  p a r t i c u l a r  a r e a .  It w i l l  be not iced 
t h a t  the  lake  water  i s  much more s a l i n e  than t h e  surrounding sea  
water ,  and t h a t  even the  "spring" i s  s a l t i e r  than  t h e  s e a .  

The s a l i n i t y  data obtained by t h e  au thor  a r e  l i s t e d  below. 
A l l  samples were taken from t h e  su r face  i n  about one meter of water .  
See Fig .  1 f o r  the  loca t ion  of each of the  s a l i n i t y  s t a t i o n s  
(enc i rc led  numbers). 

I .  Water from Ocean (sur face  samples) 

1. S l i g h t l y  wave-washed bench----------------- 35.01 O/oo 

2 .  Tidepool on c o r a l  ledge-------------------- 35.19 O/oo 

3 .  Sandy area  between s h o r e l i n e  and reef - - - - - -  35.14 Ofoo 

4 .  Calm shore over reef----------------------- 35.20 '/oo 

5. Wave-washed shore-------------------------- 35.17 O/oo 

6. S l i g h t l y  wave-washed bench----------------- 35.12 O/oo 

7. Shore o f f  NW boat entrance-----------------  35.15 O/oo 

11. Water from Lake (sur face  samples) 

8. Over Cyperus l aev iga tus  ------------------  10s t 

9. Over Cyperus laevigatus-------------------  62.00 6/00 

10. Over Cyperus laevigatus------------------- 60.00 O/oo 

11. Over Lyngbya a e s t u a r i i  and 
Cyperus l a e v i g a t s - -  62 .OO 'loo 



13. Over Cyperus laevigatus------------------ 60.00 O/oo 

14. I n  puddle ,  one f o o t  deep----------------- 12.00 O/oo 

15. Over Sesuvium portulacast rum----- - - - - - - - -  60.00 O/oo 

16.  Over Sesuvium portulacast rum----- - - - - - - - -  62,OO O/oo 

17. Over Cyperus laevigatus------------------ 64.00 O/oo 

18. O v e r  mud f la t - - - - - - - - - - - - - - - - - - - - - - - - - - - -  59.00 O/oo 
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F i g .  1 Map of Laysan I s l a n d  showing t h e  loca t ion  of t h e  
n ine  recent  a l g a l  c o l l e c t i n g  s t a t i o n s  and t h e  
twenty-two s a l i n i t y  s t a t i o n s  (enc i rc led  numbers) 
taken during t h e  au thor ' s  1963 v i s i t  t o  t h e  
i s l a n d ,  The s o l i d  l i n e  wi th in  t h e  i s l a n d  repre-  
s e n t s  t h e  1963 water  l e v e l  of t h e  sa l t -wa te r  lake 
while  t h e  inne r  do t t ed  l i n e  r ep resen t s  t h e  1961 
water  l e v e l .  The "spring" can be seen on the  
no r theas t  corner  of t h e  lake .  
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A l l  photographs were taken on Laysan I s l and  i n  December 1963. 

Fig.  2 .  

F ig .  3 .  

Fig.  4 .  

F ig .  5. 

F ig .  6. 

F ig .  7 

View of t h e  l a rge  c o r a l  r i d g e  on t h e  southwest s i d e  
of i s l a n d ,  dur ing  h igh  t i d e ,  from which most of the  
a l g a l  c o l l e c t i o n s  were made (Stas .  7 and 8).  

View of a  sandy a r e a  along t h e  west shore f ac ing  nor th .  
This photograph was taken between a l g a l  c o l l e c t i o n  
s t a t i o n s  5 and 6. I n  t h i s  a rea  very few a l g a l  specimens 
could be found, 

The only specimen of Messerchmidea argentea  on t h e  
i s l a n d  with Scaevola taccada i n  t h e  background. 
Notice the  new leaves  appearing a t  the  base  of t h e  
t runk.  

The only specimen of Casuarina e q u i s e t i f o l i a  on t h e  
i s l a n d  wi th  E r a g r o s t i s  v a r i a b i l i s  and Scaevola taccada 
i n  foreground. 

View from t h e  west s i d e  of t h e  i s l a n d  f ac ing  t h e  coconut 
t r e e s  on t h e  sou theas t e rn  s i d e  of t h e  i s l a n d ,  showing 
t h e  g rea t  abundance of t h e  bunch g ras s ,  E r a a r o s t i s  
v a r i a b i l i s .  

A smal l  patch of Cyperus pennat iformis,  a  spec ie s  endemic 
t o  Laysan, on the  southern  s i d e  of i s l a n d .  The coconut 
t r e e s  can be seen i n  t h e  background. 



Fig .  8 A few specimens of Nicotiana tabacum with Tr ibulus  
c i s t o i d e s  creeping c lose  t o  the  ground on western 
s i d e  of i s l a n d .  

F ig .  9 A Hawaiian monk s e a l ,  Monachus schauinslandi ,  and a  
Laysan a l b a t r o s s ,  Diomedea immutabilis,  i n  Scaevola 
bush. 

F i g .  10 The twelve coconut t r e e s  on the  northwest s i d e  of the  
lake.  

F ig .  11 The seven coconut t r e e s  on the  southeas t  edge of t h e  
lake flooded by water  from t h e  lake .  The white layer  
on the  su r face  of t h e  lake was t h e  t a s t e l e s s  foam 
mentioned i n  the  d i scuss ion  under t h e  s a l i n i t y  da ta .  

F ig .  12 A c l o s e r  view of t h e  coconut t r e e s  on the  southeas tern  
edge of the  lake,  showing t h e  foam and the  water  from 
the  lake  f looding t h e  bases of the  t r e e s .  

F ig .  13 View of the  nor theas te rn  s i d e  of the  lake f ac ing  south ,  
showing the  flooded a r e a .  Notice how t h e  a l b a t r o s s e s  
have b u i l t  up t h e i r  n e s t s  t r y i n g  i n  va in  t o  save t h e i r  
eggs. Numerous abandoned eggs were found on t h e  bottom 
of the  lake i n  about s i x  t o  twelve inches of water .  






