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TOPOGRAPHIC AND FLORISTIC CHANGE, DRY 
TORTUGAS, FLORIDA, 1904-1977 

by D. R. Stoddartl and F. R. Fosberg2 

ABSTRACT 

Topographic and f l o r i s t i c  surveys o f  t h e  Dry Tortugas keys i n  
1904, 1915 and 1937 have been used i n  d i s cus s ions  of  t h e  changing 
r e l a t i o n s h i p s  between a r e a  and f l o r i s t i c  d i v e r s i t y  on smal l  i s l a n d s  
over  t ime,  and o f  t h e  p roces se s  o f  co lon iza t ion  and e x t i n c t i o n .  I t  i s  
shown t h a t  e a r l i e r  topographic  surveys a r e  i n  gene ra l  t o o  u n r e l i a b l e  
t o  be s o  used. A l i s t  o f  Dry Tortugas p l a n t s ,  i nc lud ing  a l l  publ i shed  
r eco rds  a s  wel l  a s  new c o l l e c t i o n s  made i n  1962 and 1977, is p re sen t ed ,  
t oge the r  wi th  maps of  t h e  keys made i n  1977. The t o t a l  f l o r a  o f  about  
130 spec i e s  i nc ludes  a t  l e a s t  35 n a t i v e  s p e c i e s ,  i nc lud ing  5 s p e c i e s  
of  sea-grasses  and 4 spec i e s  o f  mangroves. Introduced spec i e s  a r e  
l a r g e l y  confined t o  t h e  two l a r g e s t  i s l a n d s ,  and t h e  f l o r a s  of  t h e  
sma l l e r  keys a r e  dominated by a smal l  number o f  n a t i v e  spec ies .  

INTRODUCTION 

The Dry Tortugas Bank (F igure  1)  l i e s  a t  24'40' N ,  82'50' W ,  
110 km west o f  Key West, F l o r i d a  and 165 km nor th  of  t h e  n e a r e s t  p o i n t  
of  Cuba. I t  has  a maximum NE-SW dimension o f  about  18 km, and i s  
5-8 km wide. A s  o u t l i n e d  by t h e  60 f t  (18.3 m) i s o b a t h ,  t h e  Bank 
covers  almost e x a c t l y  100 sq  km. Reef shoa l s  i n  t h e  c e n t r e  and 
e a s t e r n  p a r t  of  t h e  Bank rise t o  l e s s  than  6 f t  (1.8 m )  and have a 
t o t a l  a r e a  o f  245 h a ,  o r  on ly  2.5 p e r  c e n t  of t h e  t o t a l  Bank a r ea .  
These shoa l s  have h i s t o r i c a l l y  supported e leven  sand keys,  of which 
t h r e e  d i sappeared  between 1775 and 1875 and a f u r t h e r  t h r e e  dur ing  t h e  
p r e s e n t  cen tu ry .  The t o t a l  l and  a r e a  of  t h e  e i g h t  keys e x i s t i n g  i n  
1900 was about  50 ha ;  o f  t h i s ,  two i s l a n d s  (Loggerhead and Garden Keys) 
comprised some 70 p e r  c e n t .  

1. Department o f  Geography, Downing P l ace ,  Cambridge, England. 

2. Smithsonian I n s t i t u t e ,  Washington, D.C.  20560, U.S.A. 
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The r e e f s  and keys of  t h e  Dry Tortugas have cons iderable  
h i s t o r i c a l  i n t e r e s t .  Here Agassiz (1888) f i r s t  .mapped t h e  d i s t r i b u t i o n  
of  c o r a l  communities on any ex tens ive  r ee f  t r a c t  (though h i s  map, 
showing ex tens ive  a r e a s  of t h e  now absent  Acropora palmata,  was 
perhaps somewhat c o n j e c t u r a l ) ;  he re  t o o  t h e  presence  of t h e  Tortugas 
Laboratory of t h e  Carnegie I n s t i t u t i o n  l e d  t o  a long s e r i e s  of 
r e sea rch  s t u d i e s  publ i shed  between 1908 and 1942. The r e e f s  have been 
s t u d i e d  by Vaughan (1914),  Brooks (1962) and J i n d r i c h  (1972),  t h e  l a t t e r  
emphasising t h e  r o l e  of hu r r i canes  i n  c o n t r o l l i n g  community succession 
and sediment accumulation. More r e c e n t l y ,  Shinn e t  a l .  (1977) have 
shown from shal low bor ings  t h a t  t h e  topographic h ighs  on t h e  Bank a r e  
Holocene r e e f  cons t ruc t ions  a t  l e a s t  8 m t h i c k  which have acc re t ed  a t  
r a t e s  of 1.9-4.5 m/1000 y r .  

The keys themselves have been t h e  s u b j e c t  of a s e r i e s  of 
topographic,  geo log ica l  and b o t a n i c a l  s t u d i e s .  Deta i led  accounts  of 
i nd iv idua l  i s l a n d s  a r e  a v a i l a b l e  a t  i n t e r v a l s  over  more than  70 yea r s ,  
and t h i s  p r e s e n t s  an oppor tuni ty  t o  s tudy  changes i n  a way n o t  
p o s s i b l e  f o r  most o t h e r  r ee f  i s l a n d s  i n  t h e  world. Indeed, Millspaugh 
(1907, 1 9 1 ) ,  who publ i shed  t h e  r e s u l t s  of O.E. Lans ing ' s  f i r s t  surveys 
i n  1904, s t a t e d  t h a t  " the p r i n c i p a l  va lue  of  t h e  survey l i e s  ... i n  
t h e  h i s t o r i c a l  record  of t h e  p r e s e n t  f l o r a " .  The main s t u d i e s  
a v a i l a b l e  a r e  a s  fo l lows:  

1904, March 19-22 O.E. Lansing, J r . ,  r epor t ed  by 
Millspaugh ( 190 7 ) 

1915, J u l y ;  1916 H.H.M. Bowman (1918) 

1926, June 

1931, June-July;  

W.R. Taylor (1926, 1928) ;  a lgae  
and sea-grasses  

G.  Tandy, land  p l a n t s ;  no 
pub l i ca t ion  

1933, August and c o l l e c t i o n s  n o t  seen 

1937, 1938 Davis (1940, 1942) 

1962, August F.R. Fosberg 

1977, May-June D.R. S toddar t  

The most important  of t h e  e a r l i e r  s t u d i e s  a r e  t hose  of Millspaugh, 
Bowman and Davis. In  a d d i t i o n  a g r e a t  d e a l  of i n c i d e n t a l  topographic 
and b o t a n i c a l  information is  contained i n  ex t ens ive  s t u d i e s  of  t h e  
Dry Tortugas sooty t e r n  co lon ie s ,  no tab ly  by Stevenson (1938),  Sprunt  
(1948, 1950, 1962-63) , Robertson (1964) , and Dinsmore (1972).  

Robertson i n  p a r t i c u l a r  makes a major a t tempt  t o  c o l l a t e '  a l l  p rev ious  
informat ion ,  publ i shed  and unpublished, on t h e  topographic development 
and nomenclature of t h e  keys, and h i s  r e s u l t s  have been used i n  t h e  
p r e s e n t  paper .  



Given t h i s  d a t a  base,  it is  not  su rp r i s ing  t h a t  MacArthur and 
Wilson (1968), 51-55) used t h e  Dry Tortugas a s  one of t h e i r  two examples 
( the  o the r  being Kapingamarangi A t o l l )  of t h e  r e l a t i o n s h i p  between 
f l o r i s t i c  d i v e r s i t y  and a rea  on small i s l ands .  MacArthur and Wilson 
used p l a n t  d i v e r s i t y  l e v e l s  i n  1904 and 1916 ( the  Lansing and Bowman 
surveys) t o  c a l c u l a t e  ex t inc t ion  r a t e s  during t h i s  per iod ,  and r e l a t e d  
these  t o  i s l and  a r e a s  derived from Bowman's surveys. 

P lan t  c o l l e c t i o n s  were made by t h e  present  authors on t h e  Dry 
Tortugas keys i n  1962 and 1977, and the  i s l ands  were mapped by pace- 
and-compass methods i n  1977. Comparison of t h e  1977 maps with e a r l i e r  
maps shows beyond doubt t h a t  t h e  maps published by Millspaugh a r e  
thoroughly u n r e l i a b l e ,  and indeed none of h i s  maps possesses any s c a l e  
a t  a l l .  Even worse, t h e  s c a l e s  of maps published by Bowman i n  1918 
a r e  va r i ab le  and misleading: t h e  s c a l e s  of each of h i s  maps a r e  given 
only i n  capt ions ,  and it is c l e a r  t h a t  t h e  p r i n t e r  has d i f f e r e n t i a l l y  
reduced t h e  f i g u r e s  without a corresponding correc t ion  i n  the  c i t e d  
sca le .  The i s l and  a r e a s  derived from Bowman's maps by MacArthur and 
Wilson a r e  thus wrong. Davis 's  (1942) maps, i n  c o n t r a s t ,  a r e  
meticulous, but  unfortunately he maps only Bush, Garden, Loggerhead and 
Long Keys. 

I n  view of t h i s  s i t u a t i o n ,  and espec ia l ly  of t h e  t h e o r e t i c a l  
discussions already based on t h e  Dry Tortugas d a t a ,  t h i s  paper does 
two th ings .  F i r s t ,  we present  maps of the  keys i n  1977, compare them 
with previous maps, and attempt t o  provide reasonable es t imates  of 
s i z e  and a rea  a t  t h e  times of the. successive surveys. I n  t h i s  sec t ion  
t h e  e a r l i e r  work of Robertson (1964) i s  of outstanding importance. 
Second, we l is t  the  p l a n t  c o l l e c t i o n s  made i n  1962 and 1977 and c o l l a t e  
t h e  previous records given by Millspaugh, Bowman and Davis. This 
c o l l a t i o n  i s  based only on l i t e r a t u r e  records;  no herbarium mater ia l  
from t h e  e a r l i e r  surveys has been examined; nor have we seen any lists 
o r  c o l l e c t i o n s  from Tandy's surveys i n  1931 and 1933. These data  a r e  
then used t o  provide revised  f l o r i s t i c  l ists fo r  each i s l a n d  a t  t h e  
time of each survey. F i n a l l y ,  t h e  usefulness of these  revised  da ta  
f o r  t h e  kind of ana lys i s  c a r r i e d  o u t  by MacArthur and Wilson i s  
discussed.  

ENVIRONMENT 

Rain fa l l  recording a t  Key West began i n  1832; the  long term annual 
mean is  961 mm, with extremes of 1770 mm (1870) and 520 mm (1838). 
There i s  a dry season from December t o  Apr i l ,  with an average of l e s s  
than 50 mm r a i n f a l l  pe r  month, a secondary r a i n f a l l  peak of 105 mm i n  
June, and the  main wet season from august  t o  October. September i s  
t h e  we t t e s t  month with 165 mm. Hurricanes a r e  f requent  between 
August and December and may br ing  heavy r a i n f a l l  a s  wel l  a s  high winds 
and seas ;  t h e  h ighes t  indiv idual  monthly r a i n f a l l  recorded is  533 mm 
i n  November 1954. Mean d a i l y  temperature ranges from 21.3OC i n  
January t o  29.1°C i n  August; cold  s p e l l s  of severa l  days, with 
temperatures except ional ly  approaching O°C, may occur during ' no r the r s '  



i n  t h e  d r y  season.  P r e v a i l i n g  winds a r e  e a s t e r l y ,  and so  a r e  c u r r e n t s  
(Vaughan 1935) ,  s o  t h a t  t h e  fauna and f l o r a  o f  t h e  Keys a r e  probably 

mainly der ived  from t h e  F l o r i d a  Keys and mainland. The Dry Tortugas 
a r e  a lmost  t i d e l e s s :  range a t  s p r i n g s  (MHHW t o  MLLW) is on ly  0.2 m. 

DESCRIPTIONS OF THE Kl3YS 

Bird  Key 

Bi rd  Key, t h e  Booby Key of  Gauld (17901, was l o c a t e d  1.3 km 
southwest of Garden Key; it disappeared  i n  1935. Audubon (1835, 
263-269) v i s i t e d  it (and c a l l e d  it Bird  Key) i n  May 1832, when it was 
occupied by a p a r t y  from Havana c o l l e c t i n g  t e r n  and noddy eggs. 

Robertson (1964) quo te s  a survey by T a t n a l l  and Gednery i n  1829 
which gave an a r e a  o f  4 a c r e s  2 roods 20 p o l e s ,  equa l  t o  18,210 m 2 ,  
and an e s t i m a t e  by S c o t t  i n  1890 of  about  8 a c r e s ,  o r  32,400 m 2 .  
Millspaugh (1907) gave dimensions of  500 x 250 f t  ( =  153 x 76 m )  , 
de r ived  from Lans ing ' s  map of  19 March 1904, and i f  t h i s  i s  used t o  
s c a l e  t h e  map t h e  r e s u l t i n g  a r e a  i s  6,440 m 2 .  Bowman's (1918) map, 
a t  i t s  c i t e d  s c a l e  of  1:6340, y i e l d s  an a r e a  of  47,695 m 2 ;  MacArthur 
and Wilson (1968) d e r i v e  an a r e a  of 13,935 mZ from Bowman's account ;  
while c o r r e c t i n g  Bowman's s c a l e  t o  1:2717 by r e f e r ence  t o  h i s  t e x t ,  
where he g i v e s  dimensions of  500 x 300 it (= 152 x 92 m ) ,  y i e l d s  an 
a r e a  of 9,375 m 2 .  Watson (1908) ,  however, gave dimensions of  
400 x 300 yds (= 366 x 274 m ) .  Table 1 summarises dimension and a r e a  
e s t i m a t e s  f o r  t h e  i s l a n d ,  and F igure  2 g i v e s  t h e  maps by Lansing and 
Bowman a t  t h e  same s c a l e  and o r i e n t a t i o n :  it is  c l e a r l y  imposs ib le  t o  
e s t i m a t e  t h e  s i z e  of t h e  i s l a n d  with any confidence from t h e s e  
c o n f l i c t i n g  d a t a .  

Wurdemann (1861) i n  1857 desc r ibed  a s c rub  of  S u r i a n a  7-8 it 
(2.1-2.4 m )  h igh ,  wi th  some Opunt ia .  Lansing found a 'dense growth of  

S u r i a n a  m a r i t i m a ' ,  wi th  a marginal  zone of  he rbs  and sh rubs ,  e s p e c i a l l y  
on t h e  e a s t e r n  s i d e  (Millspaugh 1907, 233 ) .  Watson (1908, 192) a l s o  
mentioned t h e  Sur iana  cover ,  a s  we l l  a s  O p u n t i a .  Much of t h e  Sur iana  
was k i l l e d  by a hu r r i cane  on 15-17 October 1910, a f t e r  which Bowman 
(1918) descr ibed  Euphorbia m e s e m b r i a n t h e m i f o l i a  a s  dominant, with 
ex t ens ive  P o r t u l a c a  and O p u n t i a .  The vege t a t i on  was s t r i p p e d  i n  
another  storm on 10-11 September 1919 (Robertson 1964, 8 ,  60-61) ,  and 
t h e  key i t s e l f  was des t royed  by a hu r r i cane  v a r i o u s l y  da t ed  a s  1933, 
1935 and 1938. By 1934 it was no more than  a sandbar.  I n  January 
1940 it was a sandbar 40 f t  (12 m )  long and 2 it (0.6 m )  h igh  
(Robertson 1964, 9 ) ;  it was no t  seen i n  1977. 

Table 2 l ists t h e  p l a n t  s p e c i e s  recorded by Lansing on 19 March 
1904 and by Bowman i n  1915-1916. The t o t a l  f l o r a  o f  15 s p e c i e s  
i nc ludes  on ly  one c e r t a i n  i n t r o d u c t i o n ,  Cocos n u c i f e r a ,  which was 
probably p l an t ed  between t h e  two surveys.  Bartsch (1919, 470) 
mentions "a few ornamental shrubs  nea r  t h e  bu i ld ings" .  b u t  t h e r e  i s  no 
r eco rd  of  t h e i r  i d e n t i t y .  



A p a r t  from t h e  n o d d i e s  and s o o t y  t e r n s ,  Rober tson (1964, 25) 
r e c o r d s  t h a t  p i g s  w e r e  t a k e n  t o  t h e  i s l a n d  from Long Key i n  J u l y  1865. 

Bush Key ( P l a t e s  1-5) 

Bush Key, immediate ly  east o f  Garden Key, h a s  had a v a r i e d  
topograph ic  h i s t o r y .  It d o e s  n o t  a p p e a r  a t  a l l  i n  G a u l d ' s  (1790) 
su rvey  o f  1773-75, b u t  a c c o r d i n g  t o  B a r t s c h  (1919) it w a s  v e g e t a t e d  a t  
t h e  t i m e  o f  Audubon's v i s i t  i n  1832. Rober tson (1964) q u o t e s  t h e  
T a t n a l l  and Gednery s u r v e y  o f  1829 as y i e l d i n g  an area o f  5 a c r e s  
3 roods  22 p o l e s ,  o r  23,270 s q  m. Rober tson summarises t h e  subsequen t  
h i s t o r y  a s  f o l l o w s :  a s i z e a b l e  i s l a n d  by t h e  1850s;  h u r r i c a n e  damage 
c a  1870; a sandbank i n  1889; n o t  mentioned as a s e p a r a t e  i s l a n d  i n  
1890; u s e d  as a s o u r c e  f o r  dredged sand  f o r  f i l l  a t  Garden Key i n  
1901-5. The i s l a n d  was s t a t e d  t o  b e  awash i n  M i l l s p a u g h ' s  (1907) 
account  o f  L a n s i n g ' s  1904 survey .  

Bowman (1918) p r e p a r e d  t h e  f i r s t  map i n  1915-16 ( F i g u r e  3 ) ,  i n  a 
composi te  map o f  Bush and Long Keys, s a i d  t o  be  on a s c a l e  o f  1:6340. 
Bush w a s  g iven  dimensions  o f  583 x 342 m ,  and w a s  s a i d  t o  have s h r u b s  
on it 12 y e a r s  o l d .  However, B a r t s c h  (1919, 469) s a i d  i n  1917 t h a t  a l l  
v e g e t a t i o n  had ' l o n g  s i n c e '  been swept away, and t h a t  t h e  i s l a n d  w a s  
' b a r r e n ' ;  it is ,  however, p o s s i b l e  t h a t  h e  w a s  r e a l l y  d e s c r i b i n g  Long 
Key r a t h e r  t h a n  Bush. It i s  c l e a r l y  d i f f i c u l t  t o  r e l a t e  Bowman's 
map t o  t h e  p r e s e n t  topography o f  t h e  k e y ,  o r  even t o  D a v i s ' s  map o f  
1937-38; Davis (1942, 187) indeed  s t a t e s  t h a t  Bowman's map i s  wrongly 
o r i e n t e d  by 90° ,  b u t  even r e o r i e n t a t i o n  d o e s  n o t  make i d e n t i f i c a t i o n  
e a s i e r .  

D a v i s ' s  map i s  t h e  f i r s t  reliable o n e ,  g i v i n g  a n  a r e a  o f  
115,900 m 2 .  Davis  (1942, 188) shows t h r e e  s m a l l  ponds a t  t h e  wes te rn  
end o f  t h e  key ,  s a i d  t o  h a v e r e s u l t e d f r o m  dredg ing  i n  1905, t o  have 
been c u t  o f f  from t h e  sea s i n c e  a b o u t  1919, and  t o  have been i n f i l l e d  
d u r i n g  t h e  n e x t  decade as t h e  e a s t e r n  s p i t  g r a d u a l l y  ex tended  towards  
Long Key. H e  n o t e d  (1940, 377) a 'young swamp o f  L a g u n c u l a r i a '  around 
one o f  t h e s e  ponds ,  t o g e t h e r  w i t h  r e c e n t l y  e s t a b l i s h e d  A v i c e n n i a  and 
Rhizophora .  Many Rhizophora  s e e d l i n g s  a l s o  d r i f t e d  a s h o r e  h e r e  d u r i n g  
d i s p e r s a l  exper iments  i n  1937-38 (Davis  1940, 373) .  I n  1942 bombing 
p r a c t i c e  l e d  t o  a f i r e  ' t h a t  burned a l l  v e g e t a t i o n '  (Rober tson 1964, ' 

3 5 ) .  I n  1946 S p r u n t  (1948, 6 )  found a ' remarkable  s p r e a d '  o f  
v e g e t a t i o n .  There  w a s  a n  e a s t e r n  pond w i t h  L a g u n c u l a r i a ,  Rh i zophora  
and some S u r i a n a ,  and a wes te rn  pond w i t h  O p u n t i a ,  S a l i c o r n i a  and 
T o u r n e f o r t i a  on i t s  margins;  S a l i c o r n i a  and  T o u r n e f o r t i a  covered  
l a r g e  areas o f  t h e  key.  

I n  1962 Fosberg found a dense  t h i c k e t  o f  L a g u n c u l a r i a  w i t h  a few 
Rhizophora  i n  t h e  main d e p r e s s i o n ;  a second s m a l l  pond covered  w i t h  
Rhizophora  4-5 m t a l l ;  and much o f  t h e  i s l a n d  occup ied  by S u r i a n a  
s c r u b  2 m t a l l  and by O p u n t i a ,  w i t h  s c a t t e r e d  S e s u v i u m ,  S p o r o b o l u s  and 
U n i o l a .  A r e a s  a t  t h e  wes te rn  end u s e d  by t h e  s o o t y  t e r m s  were a lmcxt  
b a r e  o f  v e g e t a t i o n .  I n  1977 t h e  i s l a n d  was much nar rower  t h a n  Ln 1937. 
The l o c a t i o n  o f  Conocarpus and L a g u n c u l a r i a  t h i c k e t  i n d i c a t e s  t h a t  t h e  
narrowing h a s  been by e r o s i o n  a l o n g  b o t h  n o r t h  and  s o u t h  s h o r e s .  The 



main change i n  t h e  vegeta t ion  has been t h e  development of Avicennia 
woodland within t h e  e a s t e r n  s p i t .  Dinsmore (1972, 131-132) g ives  an 
accurate b r i e f  account of t h e  vegetat ion.  

Table 4 l ists t h e  p l a n t s  recorded i n  1915-16, 1937, 1962 and 1977. 
Of the  t o t a l  of 28 species ,  25 a r e  na t ive ,  i n  s p i t e  of the  very l a rge  
number of in t roduct ions  on t h e  adjacent  Garden Key. Casuarina, t h e  
only c e r t a i n  introduced species,was f i r s t  recorded i n  1977, and could 
have dispersed n a t u r a l l y  from Garden Key. 

East  Key ( P l a t e s  5-8) 

East  Key was char ted  by Gauld (1790) i n  1773-75. T a t n a l l  and 
Gednery i n  1829 give  an a rea  of 12 ac res  o r  48,600 m2 (Robertson 1964). 
The key was s a i d  t o  be eroded during t h e  n ineteenth  century ,  bu t  
Agassiz 's  (1888) c h a r t  shows t h e  i s l and  a s  one of t h e  l a r g e s t  i n  t h e  
group, with a length  of about 500 m and a pronounced NW-SE o r i e n t a t i o n .  
Sco t t  i n  1890 gave an a rea  of 18 ac res  o r  72,800 m 2 .  Lansing mapped it 
on 21 March 1904, when it was ' a  mere sand bank about 280 x 50 f e e t  
i n  a r e a '  (Millspaugh 1907, 224-225). Using these  dimensions t o  s c a l e  
h i s  map g ives  an a rea  of 2170 m 2 ;  i f ,  however, t h e  measurements were 
r e a l l y  i n  yards r a t h e r  than f e e t  t h e  a rea  would be 6500 m 2 .  Bowman's 
(1918) map a t  i t s  s t a t e d  s c a l e  of 1:6340 y i e l d s  an a rea  of 115,610 m 2 ;  
MacArthur and Wilson (1968) est imate t h e  a r e a  from Bowman's survey a t  
111,480 m 2 ;  bu t  i f  Bowman's dimensions of 540 x 250 m a r e  used t o  
r e s c a l e  t h e  map t o  1:5512 t h e  a rea  becomes 87,220 m 2 .  Other es t imates  
a r e  given i n  Table 5. Unfortunately t h e  i s l a n d  was not  mapped by 
Davis. Its a rea  i n  1977 was 27,145 m 2 ,  and i ts  o r i e n t a t i o n  had 
a l t e r e d  t o  NE-SW. The sediments of t h e  key have been s tud ied  by 
O'Neil l  (1976). The v a r i a t i o n  i n  s i z e  alone of the  maps of t h e  
i s l and  shown i n  Figure 5 s t rongly  suggests  t h a t  g ross  e r r o r s  have 
entered  t h e  e a r l i e r  records.  

Robertson (1964, 12)quotes  Holder's (1892) observation i n  1860 
t h a t  t h e  vegetat ion comprised ' a  dense s tand of bay cedar bushes 
[Suriana] and numerous mangroves'; records i n  1875 mention it ' p a r t l y  
covered with a growth of c e d a r ' ,  i n  1889 a s  having ' a  few bushes on it ' ,  
and i n  1890 a s  'covered i n  p a r t s  with s tun ted  bushes ' .  According t o  
Lansing i n  1904 "the vegetat ion c o n s i s t s  p r i n c i p a l l y  of Cenchrus and 
Euphorbia with a sp r ink l ing  of Uniola a t  t h e  southern end; two 
i s o l a t e d  patches of Sesuvium near the  cen t re  of t h e  i s l e t ;  and a few 
o the r  species  s c a t t e r e d  without d e f i n i t e  a s soc ia t ion"  (Millspaugh 
1907, 225): Lansing records  Scaevola, Iva and Tournefort ia ,  bu t  no t  
Suriana. In  1915-16 Bowman (1918) found t h e  key "almost e n t i r e l y  
covered with vegetat ion",  with " large  well-grown bushes", bu t  again 
he does no t  record Suriana. Bartsch (1919, 469) descr ibes  "a dense 
growth of Bermuda g rass  [meaning Uniola?] on t h e  f l a t t e n e d ,  upper 
por t ion ,  with a sca t teredgrowthof  Scaevola bushes and o the r  p lan t s" .  
Davis (1942) mentions a t h i c k e t  of Suriana on t h e  h ighes t  r idge ,  
together  with Ipomoea, Sesuvium and Cenchrus. I n  1946 Sprunt (1948, 
17) found t h a t  "Sea-oats (Uniola) o r  sea-lavender (Tournefort ia)  and 
some bay cedar (Suriana) a r e  t h e  p r i n c i p a l  growths, and t h e r e  i s  a 



g r e a t  d e a l  of  t h e  goa t ' s - foo t  v ine  (Ipomoea pes-caprae) running along 
t h e  beach". Robertson (1964, 13) i n  about 1960 found " s i zeab le  bushes 
of bay cedar  [Sur iana] ,  s e a  lavender  (Tournefor t ia  gnaphalodes) ,  and 
Scaevola p lumier i" .  In  1977 t h e  i s l a n d  was dominated by open Uniola 
grass land  wi th  Scaevola,  Sur iana ,  I v a ,  Tournefor t ia  and herbs .  

Table 6 shows t h e  p l a n t s  recorded from E a s t  Key by Lansing, Bowman, 
Davis and Stoddar t .  A l l  t e n  spec i e s  a r e  na t ive .  Sur iana ,  no t  
recorded by Lansing and Bowman, was c e r t a i n l y  p r e s e n t  i n  t h e  n ine t een th  
century ,  and Ipomoea pes-caprae, a l s o  not  recorded by them, may have 
simply been overlooked. The only mangrove r eco rds  f o r  Eas t  Key a r e  
t h e  Rhizophora seedl ings  which d r i f t e d  t h e r e  i n  1937 and 1938 dur ing  
Davis ' s  d i s p e r s a l  experiments (Davis 1940, 373) .  

Garden Key 

Garden Key, t h e  Bush Key of  Gauld 's  (1790) survey of 1773-75, has  
been enormously a l t e r e d  by t h e  cons t ruc t ion  of  F o r t  J e f f e r s o n ,  s a i d  t o  
be t h e  l a r g e s t  b r i c k  cons t ruc t ion  i n  t h e  western hemisphere, dur ing  
1846-1864. The o r i g i n a l  sand key, on which a l igh thouse  was b u i l t  i n  
1825, was es t imated  a t  7.5 a c r e s  (30,350 m 2 )  by T a t n a l l  and Gednery 
i n  1829, and a t  8 .8  a c r e s  (35,610 m 2 )  by Bache i n  1845 (Robertson 
1964).  The t o t a l  a r e a  o f  t h e  F o r t ,  inc luding  t h e  moat, i s  64,400 m 2 ,  
and t h e  a r e a  wi th in  t h e  w a l l s  34,000 m 2 .  The F o r t  was abandoned i n  
1875; t h e  i s l a n d  was used a s  a coa l ing  s t a t i o n  by t h e  U.S. Navy i n  
1901-1905, when i t s  a r e a s  was increased  and modified by dredging i n  
t h e  channel t o  t h e  e a s t  and on t h e  s i t e  of  Bush Key; and it was aga in  
abandoned i n  1910 and once more i n  1925. I t  was dec lared  a Nat ional  
Monument i n  1935. 

The i s l a n d  was mapped by Lansing on 22 March 1904 (Millspaugh 
1907, 228-231), by Vaughan (1918),  by Bowman (19181, and, i n  g r e a t e s t  
d e t a i l ,  by Davis (1942).  F o r t  J e f f e r s o n  i t s e l f  p rovides  a common 
s c a l e  t o  a l l  t h e s e  maps. By c a l c u l a t i o n   ans sing's map i s  a t  1:3680; 
Bowman's i s  s a i d  t o  be a t  1:6340 b u t  i s  a c t u a l l y  a t  1:4900; and 
Dav i s ' s  i s  a t  1:4646. Comparison of t h e  maps (Figure 7) shows t h a t  
Bowman's i s  c l e a r l y  i naccu ra t e  (e .g .  i n  t h e  r e l a t i v e  l o c a t i o n  of t h e  
coa l ing  s h e d s ) ,  and t h a t  a s  a r e s u l t  h i s  map overes t imates  t h e  t o t a l  
a r e a  of t h e  i s l a n d  by about 50 p e r  c e n t .  

Millspaugh (1907, 228-231) and Bowman (1918, 125-128) map t h e  
vege ta t ion  o u t s i d e  t h e  F o r t  and desc r ibe  t h a t  i n s i d e ;  Davis (1942, 
184-187) g i v e s  t h e  most d e t a i l e d  account and d i s t r i b u t i o n  map. The 
i s l a n d  was n o t  remapped i n  1977. I n  a d d i t i o n  t o  t h e  main sources ,  
Bartsch (1919, 469-470) g i v e s  a b r i e f  no te  on t h e  vegeta t ion .  Table 8 
l i s t s  over 100 s p e c i e s  of  p l a n t s  recorded from Garden Key. Of t h e s e  
only 24 a r e  n a t i v e ,  and a l l  of t h e  n a t i v e  spec i e s  were recorded by 
Millspaugh and by Bowman. 



Loggerhead Key (Pla te  9)  

Loggerhead o r  Tur t le  Key (of Gauld 1790) i s  the  westernmost of the  
group. A lighthouse 50 m high was b u i l t  on it i n  1856-1860. The 
i s l and  was the  s i t e  of t h e  Tortugas Laboratory f o r  more than t h i r t y  
years (only t h e  foundations now remain); and it i s  permanently 
inhabited.  Maps a re  ava i l ab le  f o r  1904, 1915-16, 1937-38 and 1977 
(Figure 8 ) .  These show v a r i a b i l i t y  i n  length ,  which i s  undoubtedly 
seasonal ,  and a l s o  a general  decrease i n  width. Both types of change 
a r e  t raced by r e l i c t  beachrock d i s t r i b u t i o n s .  Loggerhead Key i s  the  
only i s l a n d  i n  the  group t o  possess ac t ive ly  forming beachrock. This 
was noted by Agassiz (1888, 6 7 ) ,  but  c h a r a c t e r i s t i c a l l y  misinterpreted 
a s  the  equivalent  of the  l a s t  i n t e r g l a c i a l  limestones of t h e  Flor ida  
Keys. More recent  s tud ies  of t h e  Loggerhead Key beachrocks a r e  those 
of F ie ld  (1919, 1920) , Ginsburg (1953) and Multer (1971) . 

The vegetat ion has changed g rea t ly  over the  l a s t  century. 
I n i t i a l l y ,  ca  1840, according t o  Bowman (1918, 1201, t h e  i s l a n d  was 
covered with ' a  l a rge  stand of o l d  white buttonwood t r e e s ,  Conocarpus 
e r e c t u s  L. '  These were e i t h e r  c u t  down o r  burned by res iden t s .  By 
t h e  time of Lansing's v i s i t  i n  1904 t h e  cen t re  of t h e  i s l and  was 
covered by a 2 m t a l l  scrub of Sur iana .  Bowman (1918, 121) found 
Sur iana  dominant, supplemented by an Opunt ia  associa t ion.  Bartsch 
(1919, 470) a l s o  b r i e f l y  describes t h i s  vegetat ion.  Today t h e  i s l and  
i s  dominated by a t a l l  woodland of Casuar ina ,  o r i g i n a l l y  introduced by 
the  d i r e c t o r  of t h e  Tortugas Laboratory ca  1910. Casuarina seedlings 
were growing a l l  over the  i s l a n d  by the  time of Davis's survey i n  
1937-38, though Sur iana  was s t i l l  dominant. I t  i s  a l s o  i n t e r e s t i n g  
t h a t  many of the  Rhizophora seedlings re leased up t o  65 km e a s t  of the  
Dry Tortugas by Davis i n  1937 and 1938 a r r ived  on. , the  e a s t  beach a t  
Loggerhead Key (Davis 1940, 371-377). 

Both Millspaugh (1904, 235) and Bowman (1918, 121) found t h e  key 
remarkably f r e e  from common weeds. Table 10 lists p lan t s  recorded 
from the  i s l and .  Of t h e  t o t a l  of 57 species ,  19 a r e  nat ive .  
F i f t een  of t h e  24 d e f i n i t e l y  introduced species were recorded before 
1916. 

Long Key (P la te  10) 

Long Key, t h e  Rocky Key of Gauld (1790), was f i r s t  mapped by 
Bowman (1918, 129):  it was described a s  awash and without vegetat ion 
by Lansing i n  1904. The d i f f i c u l t i e s  of in te rp re t ing  Bowman's map 
(Figure 3) have already been discussed i n  the  account of Bush Key. 
Bartsch (1919, 469) mentioned sca t t e red  Scaevola  and grasses  on the  
southern end of the  i s l a n d ,  which otherwise was a simple boulder r idge .  
Davis (1940, 381-382, p l a t e  12; 1942, 189-190) was responsible f o r  
p lant ing mangrove seedlings:  a few i n  1937, 4100 i n  1938, 575 i n  1940. 
2500 were a l i v e  i n  February 1942. Additional seedlings a l s o  d r i f t e d  
ashore here during d i spersa l  experiments (Davis 1940, 373). In  1940 
a l s o  t h e r e  were 25 A v i c e n n i a  bushes, four of which were more than 
60 cm t a l l .  Other p l a n t s  mentioned by Davis were the  mangrove 



a s s o c i a t e s  B a t i s ,  S a l i c o r n i a  and Sesuvium. Since  Dav i s ' s  survey t h e  
key has  reduced i n  a r e a  by about  80 p e r  c e n t .  

By 1962 Fosberg found a cons ide rab l e  low scrub  of  Avicenn ia  and 
much S a l i c o r n i a  on t h e  leeward s i d e ,  wi th  mats of  Sesuvium, and smal l  
numbers of  Rhizophora up t o  1 m t a l l .  I n  1977 S todda r t  found a 
woodland o f  Rhizophora and Avicenn ia  4.5 m t a l l  on t h e  w e s t  s i d e  o f  t h e  
beach r i d g e ,  wi th  s t r a n d  shrubs  and he rbs  on t h e  seaward s i d e .  

Table 12 documents t h e  p l a n t  spec i e s  recorded  from Long Key. 
F i f t e e n  of  t h e  16 s p e c i e s  recorded a r e  n a t i v e ;  Casuarina i s  t h e  on ly  
introduced s p e c i e s ,  recorded a s  a s eed l ing  50 cm t a l l .  

Middle Key 

Middle Key, t h e  Bi rd  Key o f  Gauld (17901, i s  t h e  s m a l l e s t  o f  t h e  
vege ta ted  i s l a n d s  o f  t h e  group. It lacked vege t a t i on  i n  1875 
(Robertson 1964) .  Agass i z ' s  map (1888) shows it t o  be  about  140 m 
long.  I n  March 1904 Lansing found it awash, w i t h  no vege t a t i on .  
Bowman (1918, 131) desc r ibed  it a s  an ova l  pa t ch  of  sand 80 x 50 f t  
(24 x 15 m ) ,  wi th  an a r e a  of  194 m 2 ,  with clumps of  dead C a k i l e .  
Bowman's map, s a i d  t o  be  a t  1:6340, i s  a c t u a l l y  a t  1:520, and t h i s  
y i e l d s  an a r e a  of  370 m 2 .  Davis (1942) desc r ibed  it a s  75 f t  (23 m) 
long i n  1937, wi th  C a k i l e ,  I va  and Euphorbia. I n  J u l y  1938 it was 
i n t e r t i d a l ,  and i n  1940 and 1942 non-exis tent .  Fosberg i n  1962 
desc r ibed  it a s  a crescent-shaped sand b a r  w i th  no vege t a t i on ,  and it 
remained t h e  same i n  1977. 

Table  13 lists t h e  p l a n t  r eco rds  from Middle Key: a l l  t h r e e  
recorded s p e c i e s  a r e  n a t i v e .  

North Key 

Th i s  was c h a r t e d  by Gauld (1790) i n  1773-75. I t  was a sandbar i n  
1860, and had d isappeared  by 1875 (Robertson 1964, 1 6 ) .  According t o  
Bartsch (1919, 492-493) it may have been t h e  i s l a n d  of a few a c r e s  i n  
a r e a  named Booby I s l a n d  by Audubon i n  1832. 

Northeast  Key 

Th i s  was c h a r t e d  a s  Sandy Key by Gauld (1790) i n  1773-75. I n  t h e  
1850s it possessed a t e r n  colony,  bu t  had d isappeared  by 1875 
(Robertson 1964, 1 6 ) .  It was n o t  seen i n  1977. 

Sand Key ( P l a t e  11) 

Lansing mapped Sand Key ( o r  Hosp i t a l  Key) ( t h e  Middle Key o f  Gauld 
1790) on 21 March 1904, when it was a smal l  ova l  i s l a n d  (F igure  10) of  
on ly  80 x 50 f t  (24 x 15 m ) ,  though p o s s i b l y  t h e s e  measurements should 
be i n  ya rds  (=  73 x 46 m ) :  on Agass i z ' s  (1888) c h a r t  t h e  i s l a n d  is  
about  160 m long. Bowman (1918) desc r ibed  it a s  measuring 90 x 45 f t  
(27 x 14 m) and mapped it a t  a s c a l e  s a i d  t o  be  1:6340 b u t  a c t u a l l y  
1:460. The t r u e  a r e a  a t  bo th  surveys,  assuming t h e  dimensions i n  f e e t  



t o  be c o r r e c t ,  was about 225 mZ (Table 14) .  The f l o r a  was confined t o  
few sca t t e red  herbaceous species ;  t h e r e  were no p l a n t s  on it a t  a l l  a t  
the  time of Bar t sch ' s  (1919, 469) survey. In  1938 Davis gave 
dimensions of 110 x 70 it (34 x 21 m) b u t  d i d  not  map it. I t  had a 
sparse vegeta t ion ,  bu t  Rhizophora seedlings which d r i f t e d  the re  i n  
1937-38 f a i l e d  t o  become es tab l i shed  (Davis 1940, 373). I t  was 
unvegetated i n  1946 (Sprunt 1948). Fosberg noted ' a  patch of bushes 
and a patch of g rass"  i n  1962. Robertson (1964, 14) described it a s  
"always a small ,  s h i f t i n g  sandbar with l i t t l e  vegetat ion ... no 
permanent p l a n t  cover has been es tabl i shed" .  In 1977 it was much 
l a r g e r  than i n  the  p a s t ,  bu t  again unvegetated (Figure 1 0 ) .  

A h o s p i t a l  was b u i l t  on the  key i n  the1870s, and became d e r e l i c t  
and ruined a t  an unknown da ta .  Broken blocks of masonry were noted 
on t h e  key by Bowman i n  1938, Davis i n  1938, and again i n  1977. Davis 
a l s o  noted r e l i c t  beachrock, which i s  extensive i n  shallow water south 
of the  key. 

Table 15 l i s t s  p l a n t s  recorded from t h e  key: a l l  e i g h t  species  
a r e  na t ive .  

Southwest Key 

This was charted by Gauld (1790) i n  1773-75; it had disappeared 
by 1875 (Robertson 1964, 1 6 ) .  

FLORA 

The f l o r a  comprises 35 na t ive  o r  probably na t ive  species ( including 
f i v e  species  of sea-grasses and 4 species  of mangroves); a t  l e a s t  73 
introduced species ;  and 23 species  of uncertain s t a t u s ;  giving a 
t o t a l  of 131 species .  This compares with 25 species (20 na t ive )  a t  
Alacran Reef, Gulf of Mexico; 16 species  (15 na t ive )  a t  the  Morant 
Cays, 11 species  (6 na t ive )  a t  t h e  Pedro Cays, and 63 species  a t  
Glover 's  Reef, a l l  i n  t h e  Caribbean Sea. It i s  s t r i k i n g  t h a t  the  
smaller  Dry Tortugas i s l a n d s ,  o ther  than Garden and Loggerhead Keys, 
a r e  dominated by nat ive  spec ies ,  and t h a t  a very small number of na t ive  
species  occur on most of the  i s lands .  These include Cenchrus incertus, 
Uniola paniculata, Cyperus planifolius, Sesuvium portulacastrum, Cakile 
lanceolata, Suriana maritima, Euphorbia mesembrianthemifolia, Ipomoea 
pes-caprae, Tournefortia gnaphalodes, Scaevola plumieri and Iva 
imbricata, a l l  p resen t  on a t  l e a s t  f i v e  i s lands .  The o the r  two-thirds 
of the  na t ive  species  a r e  more pa tch i ly  d i s t r i b u t e d  (Table 16) .  

The na t ive  f l o r a  i s  c h a r a c t e r i s t i c  of small ~ a r i b b e a n / ~ e s t  Indian 
c o r a l  i s l a n d s ,  bu t  with some d i s t i n c t i v e  add i t ions  and severa l  
omissions. The f i v e  na t ive  grasses  include the  t a l l  and d i s t i n c t i v e  
sea-oats Uniola paniculata. This species  extends along the  coas t  of 
F lo r ida ,  round the  Gulf of Mexico i n t o  Tabasco, through the  Bahamas, 
and along the  nor th  coas t  of Cuba (Yates 1966), bu t  it i s  otherwise 
absent from t h e  Caribbean s t r and  f l o r a .  The o the r  grasses  a r e  



widespread s t r a n d  s p e c i e s .  The s i n g l e  sedge (Cyperus  p l a n i f o l i u s )  i s  
a l s o  a  widespread r e e f - i s l a n d  s p e c i e s .  

The shrubs  a r e  dominated b y  Sur iana  mar i t ima  ( a l s o  e x t e n s i v e  a t  
A l a c r a n ) ;  T o u r n e f o r t i a  qnaphalodes ,  a  widespread Caribbean beach  shrub;  
Scaevo la  p l u m i e r i ,  common i n  t h e  n o r t h e a s t e r n  and e a s t e r n  Caribbean;  
and Iva  i m b r i c a t a ,  a  v a r i a b l e  p l a n t  o f  t h e  t r o p i c a l  and s u b t r o p i c a l  
A t l a n t i c  c o a s t  o f  Nor th  America b u t  n o t  o t h e r w i s e  found on  Caribbean 
c o r a l  i s l a n d s .  B o r r i c h i a  a r b o r e s c e n s ,  which e x t e n d s  through  t h e  
F l o r i d a  Keys t o  t h e  Marquesas, and i s  a l s o  e x t e n s i v e  i n  Cuba and t h e  
Bahamas, a s  w e l l  a s  f u r t h e r  s o u t h  (Semple 1 9 7 8 ) ,  i s  c u r i o u s l y  a b s e n t  
from t h e  Dry T o r t u g a s .  

The herbaceous  f l o r a  i n c l u d e s  common r e e f  i s l a n d  s p e c i e s  o f  
P o r t u l a c a ,  Sesuvium,  C a k i l e ,  Euphorbia ,  and t h e  v i n e s  Ipomoea macrantha,  
Ipomoea pes-caprae and Canaval ia  r o s e a .  Cassy tha  f i l i f o r m i s  i s  n o t a b l y  
a b s e n t .  On some i s l a n d s  w i t h  s u i t a b l e  s u b s t r a t e  c o n d i t i o n s  t h e r e  i s  a  
mangrove community (Conocarpus , Laquncular i  a ,  Rhi zophora , Avicenn ia  ) 
w i t h  a s s o c i a t e d  B a t i s  m a r i t i m a ,  A t r i p l e x  pen tandra ,  S a l i c o r n i a  b i g e l o v i i ,  
A l t e r n a n t h e r a  mar i t ima  and P h i l o x e r u s  v e r m i c u l a r i s ,  b u t  t h e  mangroves 
a r e  much l e s s  e x t e n s i v e  t h a n  i n  t h e  nearby Marquesas and may b e  a  
r e c e n t  development  (Bowman 1918, 115,  d e s c r i b e s  mangroves a s  ' e n t i r e l y  
l a c k i n g  ' ) . 

There  i s  no i n d u b i t a b l y n a t i v e  t r e e  s p e c i e s , t h o u g h  t h e  s t a t u s  o f C o r d i a  
s e b e s t e n a ,  Bursera simaruba, Coccoloba u v i f e r a  and Thespes ia  populnea 
i s  open t o  q u e s t i o n .  A l l  a r e  common Caribbean c o r a l  i s l a n d  s p e c i e s .  

VEGETATION 

Both Bowman ( 1 9 1 8 ,  115) and Davis (1942)  have d e s c r i b e d  v e g e t a t i o n  
u n i t s  from t h e  Dry T o r t u g a s .  Bowman d i s t i n g u i s h e d  a  Uniola  g r a s s  
community ( w i t h  C a k i l e ,  Cenchrus ,  Sesuvium,  T o u r n e f o r t i a ,  Ipomoea and 
S c a e v o l a ) ;  a  Sur iana  scrub  community ( w i t h  C a n a v a l i a ) ;  an Opunt ia  
community ( w i t h  Paspalum, Ipomoea macrantha,  Ipomoea pes-caprae,  and 
Melanthera a s p e r a ) ;  and a  ~ u p h o r b i a  [Chamaesyce] community w i t h  I v a  
i m b r i c a t a  and Cyperus p l a n i f o l i u s .  D a v i s ' s  c a t e g o r i e s  were broader  
and d e s c r i b e d  i n  t e r m s  o f  t o p o g r a p h i c  u n i t s  common t o  t h e  F l o r i d a  Keys 
a s  a  whole .  They i n c l u d e d :  

( a )  Strand-beach A s s o c i e s  (Sesuv ium,  C a k i l e ,  Ipomoea, Sporobo lus ,  
U n i o l a ,  Euphorbia,  T o u r n e f o r t i a ) .  

( b )  Strand-dune A s s o c i e s  ( U n i o l a ,  Euphorbia ,  Hymenocal l i s ,  
T o u r n e f o r t i a ,  S u r i a n a ) .  

( c )  S t rand-scrub  A s s o c i e s  (dominated b y  S u r i a n a ,  w i t h  C a e s a l p i n i a ,  
Solanum and O p u n t i a ) .  

I n  a d d i t i o n  h e  d e s c r i b e s  an Opunt ia  A s s o c i e s ,  a  Euphorbia [Chamaesyce] 
A s s o c i e s ,  an Agave A s s o c i e s ,  and a  Laquncular ia  A s s o c i e s .  He comments 
on  t h e  absence o f  mangrove communi t i e s ,  e x c e p t  around t h e  ponds o n  Bush 
Key. 



These ca tegor ies  remain use fu l  f o r  descr ib ing vegetat ion u n i t s  on 
the  keys, but  an add i t iona l  u n i t  of Casuarina woodland must be added 
f o r  the  t a l l  woodland which has grown up on Loggerhead Key s ince  1940. 

CONCLUSION 

It w i l l  be apparent from t h i s  paper t h a t  the  uncer ta in ty  over p a s t  
es t imates  of dimension and a rea  of t h e  Dry Tortugas keys i s  too  g r e a t  
f o r  acceptable es t imates  t o  be derived from t h e  surveys made i n  1904 
and 1915-16. This r e s u l t s  from a combination of surveying e r r o r ,  
p r i n t e r ' s  e r r o r ,  and n a t u r a l  change i n  the  i s l ands  themselves. Only 
Davis ' s  surveys i n  1937-38 of Bush, Garden, Loggerhead and Long Keys 
meet requi red  standards of r e l i a b i l i t y .  Since t h e r e  i s  a l s o  much 
evidence of considerable topographic changes i n  the  i s lands  themselves, 
it is  not  acceptable i n  analyses of area-divers i ty  r e l a t ionsh ips  t o  
s tandardise  i s l and  a rea  on t h e  b a s i s  of any one survey, however 
r e l i a b l e  it may be.  

Second, we do not  be l ieve  t h a t  t h e  p l a n t  species  records from the  
e a r l i e r  surveys can be made t o  bear  inferences  of colonisa t ion  o r  
ex t inc t ion  between the  surveys, except f o r  those i s l a n d s  such a s  Bird ,  
Middle and Sand Keys which underwent ca tas t roph ic  des t ruct ion  during 
cyclones and were then recolonised.  On t h e  l a r g e r  i s l ands  inadver tent  
non-recording i s  a t  l e a s t  a s  p laus ib le  an explanation a s  colonisa t ion  
o r  ex t inc t ion .  Indeed, a p a r t  from the  cyclone-damaged i s l a n d s ,  where 
f l o r i s t i c  change resu l t ed  from massive subs t ra t e  disturbance,  we a r e  
impressed by t h e  s t a b i l i t y  of t h e  na t ive  f l o r a s  over time. The f a c t  
t h a t  on a l l  of the  i s l ands  the  t o t a l  number of na t ive  species  recorded 
has increased between 1904 and 1977 we i n t e r p r e t  a s  simply t h e  r e s u l t  
of co l l ec t ing  i n t e n s i t y  r a t h e r  than any t r u e  increase  i n  the  number of 
na t ive  species present .  

This i s  no t  t o  deny t h a t  processes of t h e  kind envisaged by 
MacArthur and Wilson (1968) may opera te  on small reef  i s l a n d s ,  but  
r a t h e r  t o  say t h a t  t h e  da ta  from t h e  Dry Tortugas a r e  not  of s u f f i c i e n t  
q u a l i t y  t o  support t h e i r  t h e o r e t i c a l  speculat ions.  Furthermore, we 
f e e l  it highly l i k e l y  t h a t  more species  remain t o  be recorded on t h e  
keys, and t h a t  such new records should no t  themselves be i n f e r r e d  t o  be 
new a r r i v a l s .  

The da ta  considered i n  t h i s  paper a r e  summarised i n  t abu la r  form 
i n  Table 17 (numbers of a l l  spec ies ,  of na t ive  spec ies ,  of introduced 
spec ies ,  and of species  of uncer ta in  s t a t u s ,  recorded f o r  each i s l a n d  
a t  t h e  time of each survey) and i n  Table 18 ( the  a r e a ,  t o t a l  number of 
spec ies ,  and number of na t ive  species  f o r  each i s l and  a t  each survey) .  
Table 19 rev i ses  MacArthur and Wilson's (1968) Table 5 ,  which s e t s  ou t  
d a t a  on presumed e x t i n c t i o n s  between 1904 and 1916. F i n a l l y ,  Figure 11 
uses the  1977 i s l a n d  a r e a s  and t h e  t o t a l  recorded number of species  f o r  
each i s l a n d  (o ther  than Garden and Loggerhead Keys) t o  give a v i s u a l  
impression of t h e  r e l a t i o n s h i p  between species  number and i s l and  a rea  
both f o r  the  Dry Tortugas and f o r  o ther  Gulf of Mexico and Caribbean 



groups of r ee f  i s l a n d s .  I n  a d d i t i o n  t o  a r a t h e r  d i f f u s e  a r e a  c o n t r o l ,  
Figure 11 a l s o  shows t h a t  wet i s l a n d s  c l o s e  t o  c o n t i n e n t a l  a r e a s  (such 
a s  Glover ' s  Reef) have h igher  spec i e s  numbers than  more remote and 
d r i e r  i s l a n d s  such a s  t h e  Pedro and Morant Cays, wi th  t h e  Dry Tortugas 
i n  an in te rmedia te  p o s i t i o n .  These r e l a t i o n s h i p s  have been analysed 
f u r t h e r  by S todda r t  and Fosberg ( i n  p r e s s )  . 

The problems examined he re  a r e  n o t ,  of course ,  unique t o  t h e  D r y  
Tortugas.  I t  i s  worth r e c a l l i n g  t h a t  Millspaugh (1899) was a l s o  
r e spons ib l e  f o r  a s e r i e s  of e a r l y  maps and spec i e s  r eco rds  f o r  t h e  
i s l a n d s  of Alacran Reef,  Gulf of  Mexico. These i s l a n d s  were remapped 
by Folk (1967) i n  1960, and t h e  f l o r a  r e s t u d i e d  by Bonet and Rzedowski 
(1962) and Fosberg (1962) i n  1961. Table 20 summarises t h e  Alacran 
d a t a  from these  surveys.  I s l a n d  a r e a s  de r ived  from F o l k ' s  maps vary 
from 1.4 t o  6 t imes  t h e  a r e a s  measured i n  1899, t h e  average inc rease  
being about  fou r  t imes ;  Folk (1967, 415, 3439 used t h e s e  apparent  
i nc reases  i n  a d e t a i l e d  commentary on s t a g e s  of  i s l a n d  evolu t ion .  
S imi l a r ly  Fosberg (1962, 4 )  commented on t h e  'profound changes'  which 
had occurred s i n c e  Mil lspaugh's  v i s i t .  I n  view of t h e  ambigui t ies  
demonstrated i n  t h e  Dry Tortugas d a t a ,  it would perhaps be wise t o  be 
s c e p t i c a l  of t h e  Alacran - and indeed o t h e r  e a r l y  - r eco rds  which 
pu rpor t  t o  i n d i c a t e  massive changes over s h o r t  pe r iods  of t ime. 

The tempta t ion  t o  use such d a t a  i n  support  of gene ra l  theory  i s  
cons iderable ,  b u t  we need t o  remember t h a t  such theory  i s  no b e t t e r  
than  t h e  d a t a  by which it i s  supported.  
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PLANTS RECORDED FROM THE DRY TORTUGAS KEYS 

This l i s t  der ives  mainly from the  published records of Millspaugh 
(1907) , Bowman (1918) and Davis (1942) , together with determinations 
by F.R. Fosberg of co l l ec t ions  made by the  authors i n  1962 and 1977. 
Species marked N a r e  judged t o  be nat ive;  those marked I t o  be 
introduced; and those marked ? a r e  of uncertain s t a t u s .  

PANDANACEAE 

I Pandanus t e c t o r i u s  Park. 
Garden Key: Fosberg s i gh t  record i n  1962. 

ZOSTERACEAE 

N Halodule w r i g h t i i  Aschers . (sensu l a t o )  
Garden Key: Fosberg 43018 (US). 
Bird Key: W.R. Taylor, 7 June 1926 (MICH) (den Hartog 1970, a s  

H .  b e a u d e t t e i  (den Hartog) den Hartog). 
Long Key: m, 25 June 1926 (MICH) (den Hartog 1970, a s  

H .  b e a u d e t t e i  (den Hartog) den Hartog). 

N Syr ingodium f i l i f o r m e  Kiitz. 
Garden Key: Fosberg 43013 (US). 
Loggerhead Key: W.R. Taylor, 19 June 1926 (MICH) (den Hartog 

1970). 

HYDROCHARITACEAE 

N Halophi la  d e c i p i e n s  Ostenfeld 
Dredged, 15 fathoms, H.H.M. Bowman, July  1915 (MICH) ;  

10 fathoms, Tandy 1111 (BM),  Tandy 1254 ( B M ) ;  18-20 fathoms, 
Tandy 1570 (BM) ( a l l  c i t a t i o n s  from den Hartog 1970). 

N Halophi la  engelmanni Aschers. 
Dredged, 18-20 fathoms, Tandy 1569 (BM), Tandy 1599 (BM) (den 

Hartog 1970). 

N T h a l a s s i a  t e s t u d i n u m  Banks ex K6nig 
Bird Key: Tandy 1068 (BM) (den Hartog 1970) . 
'Long Bush Key ' : Tandy 1264 (BM) (den Hartog 1970) . 

GRAMINEAE 

I B r a c h i a r i a  sp.  
Garden Key: Fosberg 43021 (US). 



? Cenchrus ech ina tus  L. 
Garden Key: Millspaugh 1907; Davis 1942; Fosberg 43059 (US). 
Loggerhead Key: Bowman 1918; S todda r t  8056 (US). 

? Cenchrus myosuroides H.B.K. 
Loggerhead Key: Fosberg 43041 (US). 

N Cenchrus i n c e r t u s  M.A. C u r t i s  
Bi rd  Key: Millspaugh 1907 ( a s  C. t r i b u l o i d e s )  ; Bowman 1918. 
Bush Key: Bowman 1918. 
Eas t  Key: Millspaugh 1907 ( a s  C. t r i b u l o i d e s )  ; Bowman 1918; 

Davis 1942; S todda r t  8033 (US). 
Garden Key: Millspaugh 1907 (as C. t r i b u l o i d e s ) ;  Fosberg 42983, 

42990, 43060 (US) . -- 
Loggerhead Key: Bowman 1918; Fosberg 43045 (US). 

I Cynodon dac ty lon  (L. ) Pers .  
Garden Key: Bowman 1918 ( a s  Capr io la  d a c t y l o n ) ;  Davis 1942; 

Fosberg 42996 (US). 

I D i g i t a r i a  h o r i z o n t a l i s  Willd.  
Garden Key: Fosberg 42981 (US) . 

? D i g i t a r i a  s anqu ina l i s  (L. ) Scop. 
Garden Key : Millspaugh 1907 ( a s  Syntherisma fimbriatum) ; 

Bowman 1918 ( a s  Syntherisma marqinatum); Davis 1942; 
Fosberg 42985 (US). 

I E r a q r o s t i s  c i l i a r i s  (L. ) R . B r .  
Garden Key: Fosberg 43017 (US). 

? E r a q r o s t i s  p r o l i f e r a  (Sw. ) Steud. 
Garden Key: Fosberg 43019 (US) ; Stodda r t  8065 (US) . 
Loggerhead Key: S toddar t  8052 (US). 

I E r a q r o s t i s  t e n e l l a  (L.) Beauv. ex. R .  & S. 
Garden Key: Davis 1942. 
Loggerhead Key: Fosberg 430 32 (US) . 

N Eustachys pe t r aea  (Sw.) Desv. 
Bush Key: Davis 1942 ( a s  C h l o r i s ) .  
Garden Key: Millspaugh 1907; Davis 1942 ( a s  C h l o r i s ) ;  

Fosberg 43056 (US) . 
Loggerhead Key: Fosberg 43051 (US); S toddar t  8058 (US). 

I Panicum maximum Jacq. 
Loggerhead Key: Fosberg 43b47 (US) . 

? Paspalum caespi  tosum Fleugge 
Garden Key: Bowman 1918; Davis 1942. 
Loggerhead Key: Bowman 1918. 



N Paspal um dis t ichum L . 
Bird Key: Millspaugh 1907. 
Garden Key: Millspaugh 1907. 

? Sporobolus domingensis (Tr in . )  Kunth 
Garden Key: Davis 1942. 

? Sporobolus purpurascens (Sw.)  Hamilt. 
Garden Key: Millspaugh 1907. 

N Sporobol us v i r g i n i c u s  (L . ) Kunth 
Bush Key: Davis 1942; Fosberg 43000 ( U S ) ;  S toddar t  8004 (US). 
Garden Key: Bowman 1918; Davis 1942. 

- 

Loggerhead Key: Millspaugh 1907; Bowman 1918; Davis 1942; 
Fosberg 43029 (US) . 

Long Key: S toddar t  8029 ( U S )  . 
I Stenotaphrum secundatum (Walt.) 0. Ktze. 

Garden Key: Fosberg s i g h t  record i n  1962. 

N Uniola pan icu la t a  L. 
Bi rd  Key: Millspaugh 1907; Bowman 1918. 
Bush Key: Bowman 1918; Davis 1942; Fosberg s i g h t  record  i n  

1962; S toddar t  8001 ( U S ) .  
East  Key: Millspaugh 1907; Bowman 1918; S toddar t  8031 ( U S ) .  
Garden Key: Millspaugh 1907; Bowman 1918; Davis 1942. 
Loggerhead Key: Millspaugh 1907; Bowman 1918; Davis 1942; 

Fosberg 43038 ( U S )  ; Stoddar t  8048 ( U S )  . 
Sand Key: Millspaugh 1907; Davis 1942. 

CYPERACEAE 

N Cyperus p l a n i f o l i u s  L.C. Rich. 
Bird Key: Millspaugh 1907 ( a s  C. brunneus) .  
Bush Key: Fosberg 42999 (US); S toddar t  8018 (US). 
Garden Key: Millspaugh 1907; Bowman 1918; Davis 1942 ( a s  

C. brunneus);  Fosberg 42982, 43054, 43055 ( U S ) .  -- 
Loggerhead Key: Bowman 1918 ( a s  C. brunneus);  Fosberg 43033 

(US) ; Stoddar t  8053 (US). 
Long Key: Bowman 1918 (as  C. brunneus) .  

PALMAE 

I Cocos nuc i f e ra  L .  
Bi rd  Key: Bowman 1918. 
Garden Key: Fosberg s i g h t  record i n  1962; S toddar t  s i g h t  

record  i n  1977. 
Loggerhead Key: Bowman 1918; Davis 1942; S toddar t  s i g h t  

record  i n  1977. 

I Phoenix cana r i ens i s  Hort ex Chabaud. 
Garden Key: Bowman 1918; Davis 1942. 



I Phoenix d a c t y l i f e r a  L. 
Garden Key: Bowman 1918; Davis 1942; Fosberg s i g h t  record 

I P r i t c h a r d i a  sp.  
Garden Key: Fosberg s i g h t  record i n  

I Washingtonia  f i l i f e r a  (Lindl . Wendl. 
Garden Key: Fosberg s i g h t  record i n  

COMMELINACEAE 

I Rhoeo spathacea (Sw. ) Stearn  
Garden Key: Fosberg s i g h t  record i n  

LIL IACEAE 

I Agave d e c i p i e n s  Baker 
Garden Key: Bowman 1918. 

I Agave americana L. 
Garden Key: Davis 1942. 
Loggerhead Key: Davis 1942. 

I Agave r i g i d a  M i l l .  
Loggerhead Key: Bowman 1918. 

I Agave sp. 
Loggerhead Key: Fosberg s i g h t  record i n  1962; Stoddart  s i g h t  

record i n  1977. 

I A l o e  barbadens i s  M i l l .  
Garden Key: Fosberg s i g h t  record i n  1962. 
Loggerhead Key: Bowman 1918; Davis 1942 (both a s  A l o e ) .  

I Asparagus s p r e n g e r i  Regel 
Loggerhead Key: Bowman 1918. 
Without l o c a l i t y :  Davis 1942 Table 7. 

? Hymenocall is  l a t i f o l i a  ( M i l l . )  Roem. 
Bird Key: Bowman 1918 ( a s  H .  caymanensis Herb.). 
Garden Key: Millspaugh 1907 (as  H .  c a r i b a e a  (L. ) Herb. ) ; 

Bowman 1918 ( a s  H .  caymanensis Herb.);  Davis 1942 ( a s  
H .  caymanensis Herb.).  

Loggerhead Key : Millspaugh 190 7 ( a s  H .  car ibaea  (L . Herb. ) ; 
Bowman 1918 (as  H. caymanensis Herb.) ;  Davis 1942 ( a s  H .  
caymanensis ~ e r b . ) ;  Fosberg 43050 (US); Stoddart  s i g h t  
record i n  1977. 

I Hymenocal l is  l i t t o r a l i s  (Jacq. ) Sa l i sb .  
Garden Key: Fosberg s i g h t  record i n  1962. 



I Yucca a l o i f o l i a  L. 
Loggerhead Key: Bowman 1918; Davis 1942. 

MUSACEAE 

I Musa sapienturn L. 
Garden Key: Fosberg s i g h t  r eco rd  i n  1962. 

CASUARINACEAE 

I Casuarina e q u i s e t i f o l i a  L. 
Bush Key: S todda r t  8008 (US). 
Garden Key: Davis 1942. 
Loggerhead Key: Bowman 1918; Davis 1942; S todda r t  8050 (US). 
Long Key: Fosberg 43005 (US). 

MORACEAE 

I F icus  c a r i c a  L. 
Without l o c a l i t y :  Davis 1942 Table 7.  

I F icus  h i s p i d a  L . f .  
Loggerhead Key: Bowman 1918; Davis 1942. 

I F icus  palmata Forsk.? 
Loggerhead Key: Fosberg 43048 (US). 

POLY GONACEAE 

? Coccoloba u v i f e r a  L. 
Garden Key: Bowman 1918; Davis 1942; Fosberg s i g h t  r eco rd  i n  

1962; S todda r t  8062 (US). 
Loggerhead Key: Bowman 1918; S todda r t  8041 (US).  

BATIDACEAE 

N B a t i s  mari t ima L. 
Bush Key: S todda r t  s i g h t  r eco rd  i n  1977. 
Long Key: Davis 1942. 



CHENOPODIACEAE 

N At r ip l ex  pentandra ( Jacq . )  S tandl .  
Bush Key: Bowman 1918 ( a s  A.  c r i s t a t a ) ;  S toddar t  8019 
Garden Key: Mi l l spaughl907;  Bowman 1918 (both a s  

A.  c r i s t a t a ) ;  S toddar t  8081? (US). 
Long Key: Bowman 1918 ( a s  A. c r i s t a t a ) ;  Fosberg 43004 

Stoddar t  8021 (US) . 
Without l o c a l i t y :  Davis 1942 Table 7 ( a s  A.  c r i s t a t a ) .  

(US) 

(US) ; 

N S a l i c o r n i a  b i g e l o v i i  Torr .  
Long Key: Davis 1942; Fosberg 43007 (US); S toddar t  8026 (US). 

AMARANTHACEAE 

N Alternanthera maritima J. S t .  H i l .  
Bush Key: Bowman 1918; Davis 1942. 
Garden Key: Bowman 1918. 
Long Key: Bowman 1918. 

? A 1  te rnanthera  phi  loxero ides  (Mart. ) G r i  seb . 
Bush Key: S toddar t  8009 (US). 

I Amaranthus v i r i d i s  L. 
Garden Key: Millspaugh 1907. 

I Amaranthus sp. 
Without l o c a l i t y :  Davis 1942 Table 7. 

N? Phi loxerus  vermicular i s  (L. ) Beauv. 
Bush Key: Fosberg 42975 (US). 
Garden Key: Millspaugh 1907 ( a s  Li thophi la  vermicular i s )  . 
Without l o c a l i t y :  Davis 1942 Table 7 ( a s  Li thophi la  

vermicular i s )  . 
NYCTAGINACEAE 

? Boerhavia coccinea M i l l .  
Garden Key: Millspaugh 1907; Bowman 1918; Davis 1942 

( a l l  a s  B. v i s c o s a ) ;  Fosberg 43061 (US). 
Loggerhead Key: Bowman 1918; Davis 1942 (both a s  B. v i s c o s a ) ;  

S toddar t  8055? (US) ; Fosberg 43035 (US). 
Without l o c a l i t y :  Davis 1942 Table 7. 

I Bougainvi l lea g l ab ra  Choisy 
Garden Key: Fosberg s i g h t  record  i n  1962. 



PORTULACACEAE 

N Portulaca oleracea L. 
Bird Key: Millspaugh 1907; Bowman 1918. 
Garden Key: Millspaugh 1907; Bowman 1918; Fosberg 43008, 

43009 (US) ; Stoddart 8073 (US). 
Loggerhead Key: Millspaugh 1907; Bowman 1918; Davis 1942. 

AIZOACEAE 

N Sesuvium portulacastrum (L. L. 
Bird Key: Millspaugh 1907; Bowman 1918. 
Bush Key: Bowman 1918; Davis 1942; Fosberg sight record in 

1962 ; Stoddart 801 1 (US) . 
East Key: Millspaugh 1907; Bowman 1918; Davis 1942; 

Stoddart 8032 (US). 
Garden Key: Millspaugh 1907; Bowman 1918; Davis 1942. 
Loggerhead Key: Millspaugh 1907; Bowman 1918; Davis 1942; 

Fosberg sight record in 1962. 
Long Key: Bowman 1918; Davis 1942; Fosberg sight record in 

1962; Stoddart 8029 (US). 
Sand Key: Millspaugh 1907. 

PAPAVERACEAE 

I Argemone mexicana f. leiocarpa (Greene) G.B. Ownbey 
Garden Key: Millspaugh 1907 (as Argemone leiocarpa). 

N Cakile lanceolata (Willd.) O.E. Schulz 
Bird Key: Millspaugh 1907 (as C. fusiformis); Bowman 1918. 
Bush Key: Bowman 1918; Stoddart 8002 (US). 
East Key: Millspaugh 1907 (as C. fusifomis); Bowman 1918; 

Stoddart 8035 (US) . 
Garden Key: Millspaugh 1907 (as C. fusiformis); Bowman 1918; 

Stoddart 8080 (US) . 
Loggerhead Key: Millspaugh 1907 (as C. fusiformis) ; Bowman 191 8. 
Middle Key: Bowman 1918; Davis 1942. 
Sand Key: Bowman 1918. 

CRUC IFERAE 

I Lepidi um virgini cum L . 
Garden Key: Bowman 1918; Fosberg 43025 (US). 

LEGUMINOSAE 

I Abrus precatorius L. 
Garden Key: Fosberg sight record in 1962. 



? C a e s a l p i n i a  bonduc ( L . )  Roxb. 
Garden Key: Bowman 1918 ( a s  Gui land ina  c r i s t a ) .  
Loggerhead Key: Mi l l spaugh  1907 ( a s  C a e s a l p i n i a  c r i s t a ) ;  

S t o d d a r t  8059 ( U S ) .  

I C a e s a l p i n i a  pul  cherr ima  ( L  . Sw . 
Garden Key: Fosberg s i g h t  record  i n  1962. 

I ?  C a e s a l p i n i a  s p .  
Loggerhead Key: Fosberg 43042 ( U S ) .  

I Cajanus  c a j a n  ( L .  M i l l s p .  
Garden Key: Bowman 1918 ( a s  Cajan c a j a n ) .  
Without l o c a l i t y :  Davis 1942 T a b l e  7. 

N Canava l ia  r o s e a  (Sw . DC . 
Garden Key: Mi l l spaugh  1907 ( a s  C. o b t u s i f o l i a ) ;  Bowman 1918; 

Davis  1942 (both a s  C. l i n e a t a )  ; Fosberg 43057 (US) ; 
S t o d d a r t  8063 (US) .  

Loggerhead Key: Mi l l spaugh  1907 ( a s  C. o b t u s i f o l i a ) ;  Bowman 
1918; Davis  1942 (both a s  C. l i n e a t a ) ;  Fosberg s i g h t  
record  i n  1942. 

I C e r a t o n i a  s i l i q u a  L.  
Garden Key: Fosberg 43064 (US, P O M ) .  

I C r o t a l a r i a  p a l l i d a  A i t .  
Garden Key: S t o d d a r t  8078 (US) . 

I Delonix r e g i a  ( B o i j . )  R a f .  
Garden Key: Fosberg s i g h t  record  i n  1962; S t o d d a r t  8070 ( U S ) .  

? Desmanthus d e p r e s s u s  H. & B .  
Garden Key: Fosberg 43011 ( U S ) .  

I Desmodium incanum (Gmel.) S c h i n z  
Garden Key: Fosberg 43067 ( U S ) .  

I Rhynchosia  minimum ( L .  ) DC. 
W i t h o u t  l o c a l i t y :  Davis  1942 T a b l e  7 ( a s  D o l i c h o l u s  m i n i m u s ) .  

I Rhynchosia  p a r v i f l o r u s  DC.  
Garden Key: Bowman 1918 ( a s  D o l i c h o l u s  p a r v i f l o r u s ) .  

I Sesban ia  s p .  
Garden Key: Mi l l spaugh  1907 ( a s  S .  s e r i c e a ) ;  Bowman 1918 ( a s  

G l o t t i d i u m  v e s c a r i u m ) ;  Davis  1942 ( a s  S .  macrocarpa) .  

I Tamarindus i n d i c a  L.  
Garden Key: Bowman 1918; Davis 1942; Fosberg s i g h t  r e c o r d  i n  

1962. 



ZYGOPHYLLACEAE 

? T r i b u l u s  c i s t o i d e s  L. 
Loggerhead Key: Millspaugh 1907. 

RUTACEAE 

I C i t r u s  a u r a n t i i f o l i u s  (Christm.) Swingle 
Garden Key: Fosberg s i g h t  record  i n  1962. 

SURIANACEAE 

N Sur iana  mar i t ima  L. 
Bird Key: Millspaugh 1907; Bowman 1918. 
Bush Key: Bowman 1918; Davis 1942; Fosberg s i g h t  record  i n  

1962; S toddar t  8020 (US). 
East  Key: Davis 1942; S toddar t  8037 (US). 
Garden Key: Millspaugh 1907; Bowman 1918; Davis 1942; 

S toddar t  8071 (US) .  
Loggerhead Key: Millspaugh 1907; Bowman 1918; Davis 1942; 

S toddar t  8051 (US) . 
Lonu Kev: Bowman 1918: Fosberu 43006 (US); S toddar t  8023 

BURSERACEAE 

? Bursera simaruba (L . ) Sarg. 
Garden Key: Bowman 1918; Davis 1942 (both a s  Elaphrium 

s i m a r u b a ) ;  Fosberg s i g h t  record i n  1962. 
Loggerhead Key: Fosberg 43027 (US) .  

EUPHORBIACEAE 

I Breyn ia  d i s t i c h a  ( J . R .  a G. F o r s t . )  
Garden Key: Fosberg s i g h t  record i n  1962. 

I Codiaeum var iega tum (L.  ) Blume 
Garden Key: Fosberg s i g h t  record  i n  1962. 

? Euphorbia adenoptera Ber t .  
Garden Key: Millspaugh 1907. 

? Euphorbia b l o d g e t t i i  Engelm. ex Hitchc. 
Garden Key: Fosberg 42980, 42995 ( U S ) .  

I ~ u p h o r b i a  g l o m e r i f e r a  (Mil lsp . ) Wheeler 
Garden Key: Bowman 1918 ( a s  Chamaesyce h y p e r i c i f o l i a ) ;  

Fosberg 42994 (US) , 43062 (US, POM) . 



? Euphorbia heterophylla L. 
Po inse t t i a  pinetorum Small 
~ u p h o r b i a  havanensis Willd. 

Bush Key: Stoddart 8005 (US). 
Garden Key: Millspaugh 1907 (as  E. havanensis) 

( a s  Po inse t t i a  cyathophora); Fosberg 42989 
Stoddart  8075 (US). 

; Davis 1942 
(US) ; 

. - 

Loggerhead Key: Bowman 1918 ( a s  Po inse t t i a  pinetorum); Davis 
- 

1942 ( a s  Po inse t t i a  cyathophora) ; Fosberg 43046 (US)  ; 
Stoddart  8054 (US) . 

Some of these seem intermediate between t h i s  species  and 
Euphorbia cyathophora Murr. 

I Euphorbia h i r t a  L. 
Garden Key : Fosberg 430 15 (US) . 
Loggerhead Key: Fosberg 43031 (US) . 

N Euphorbia mesembrianthemifolia Jacq. 
Chamaesyca bux i fo l i a  i n  Bowman 1918. 
Euphorbia buxifol ia  i n  Millspaugh 1907, Davis 1942. 

Bird Key: Millspaugh 1907; Bowman 1918. 
Bush Key: Bowman 1918; Davis 1942; Fosberg 42976 (US); 

Stoddart  8012 (US). 
East  Key: Millspaugh 1907; Bowman 1918; Stoddart 8034 (US). 
Garden Key: Millspaugh 1907; Bowman 1918; Davis 1942. 
~oggerhead Key : ~ i l l s ~ a u g h  1907; Bowman 19 18 ; Davis 1942 ; 

Fosberg s i g h t  record i n  1962; Stoddart 8045 (US). 
Long Key: Bowman 1918; Fosberg s i g h t  record i n  1962; 

Stoddart  8022 ( U S )  . 
Middle Key: Davis 1942. 
Sand Key: Millspaugh 1907; Davis 1942. 

I Euphorbia p r o s t r a t a  A i t .  
Garden Key: Fosberg 42991 (US). 
Loggerhead Key: Fosberg 43030 (US) . 

I Pedilanthus tithymaloides ( L . )  Po i t .  
Garden Key: Fosberg s i g h t  record i n  1962. 
Loggerhead Key: Bowman 1918. 
Without l o c a l i t y :  Davis 1942 Table 7 (as  Tithymalus s m a l l i i  

(Millsp. Small) . 
I Phyllanthus amarus Schurn. & Thonn. 

Garden Key: Fosberg 43014 ( U S ) .  

I Ricinus communis L.  
Garden Key: Bowman 191 8. 



MALVACEAE 

I Hibiscus rosa-s inens is  L .  
Garden Key: Fosberg s i g h t  record i n  1962. 
Loggerhead Key: Bowman 1918. 

I Malvaviscus arborea Cav. 
Garden Key: Fosberg s i g h t  record i n  1962. 

I Sida acuta Burm. f .  
Garden Key: Millspaugh 1907; Bowman 1918 (both a s  Sida 

c a r p i n i f o l i a ) ;  Fosberg 43016 (US). 

I Sida procumbens Sw. 
Garden Key: Millspaugh 1907 (as  Sida d i f f u s a ) ;  Bowman 1918; 

Fosberg 43012 ( U S )  . 

I Thespesia populnea (L.)  Solander ex Correa 
Garden Key: Bowman 1918; Davis 1942; Fosberg s i g h t  record 

i n  1962; Stoddart  8068 (US). 
Loggerhead Key: Bowman 1918; Davis 1942; Stoddart 8042 (US). 

STERCULIACEAE 

I Waltheria ind ica  L. 
Garden Key: Fosberg 43068 (US) . 

CARICACEAE 

I Carica papaya L .  
Loggerhead Key: Millspaugh 1907 ( a s  papaya); Bowman 1918. 

CACTACEAE 

N Opuntia d i l l e n i i  (Ker.) Haw. 
Bird Key: Millspaugh 1907; Bowman 1918. 
Bush Key: Davis 1942; Fosberg s i g h t  record i n  1962; 

Stoddart  s i g h t  record i n  1977. 
Garden Key: Millspaugh 1907; Bowman 1918; Davis 1942. 
Loggerhead Key: Millspaugh 1907; Bowman 1918; Davis 1942; 

Stoddart  s i g h t  record i n  1977. 

LYTHRACEAE 

I Lawsonia inermis L. 
Garden Key: Fosberg 43065 ( U S ) .  



COMBRETACEAE 

N Conocarpus e r e c t u s  L. 
Bush Key: Davis 1940, 1942; Fosberg s i g h t  record  i n  1962; 

S todda r t  8015 (US). 
Garden Kev: Bowman 1918; Davis 1942: Fosberu 42992. 42993 * ., 

(US) ; Stodda r t  8066, 8067 (US) . 
N Laguncular ia  racemosa (L. ) Gaertn.  f . 

Bush Key: Davis 1940, 1942 ( a s  Laguncu la r i a ) ;  Fosberg s i g h t  
r eco rd  i n  1962; S toddar t  8007, 8016 (US). 

Long Key: Fosberg 43001 (US) . 
I Terminalia catappa L. 

Garden Key: Bowman 1918 ( a s  Te rmina l i a ) ;  Fosberg s i g h t  r eco rd  
i n  1962. 

MYRTACEAE 

I Psidium yuajava L. 
Garden Key: Bowman 1918; Davis 1942; Fosberg 43069 (US). 

RHIZOPHORACEAE 

N Rhizophora mangle L . 
Bush Key: Bowman 1918; Davis 1940, 1942; Fosberg 42977 (US); 

S todda r t  8014 (US). 
Eas t  Key: Davis 1940 ( d r i f t  s e e d l i n g s ) .  
Garden Key: Bowman 1918; Davis 1940 ( d r i f t  s e e d l i n g s ) .  
Loggerhead Key: Davis 1940 ( d r i f t  s e e d l i n g s ) .  
Long Key: Bowman 1918; Davis 1940, 1942; Fosberg 43002 (US); 

S toddar t  8027 (US). 
Sand Key: Davis 1940 ( d r i f t  s e e d l i n g s ) .  

ARALIACEAE 

I Po lysc i a s  y u i l f o y l e i  (Cogn. &   arch.) Bai ley  
Garden Key: Fosberg s i g h t  r eco rd  i n  1962. 

GENTIANACEAE 

? Eustoma exa l ta tum (L.) G.  Don 
Garden Key: Fosberg 42979 (US). 

APOCYNACEAE 

I Catharanthus ro seus  (L. ) G. Don 
Garden Key: Fosberg s i g h t  record  i n  1962. 
Loggerhead Key: Bowman 1918 ( a s  Vinca r o s e u s ) ;  Fosberg 

s i g h t  r eco rd  i n  1962. 



I Neriurn  oleander L. 
Garden Key: Bowman 1918; Davis 1942 (both a s  Oleander); 

Fosberg s i g h t  record i n  1962. 
Loggerhead Key: Bowman 1918. 

I Ochrosia e l l i p t i c a  L a b i l l .  
Garden Key: Stoddart 8064 (US, POM). 

I Thevetia peruviana (Pers. ) Schum. 
Loggerhead Key: Bowman 1918 (as  Cerbera t h e v e t i a ) .  

ASCLEPIADACEAE 

I Cryptostegia grandif lora  R. B r .  
Garden Key: Fosberg s i g h t  record i n  1962. 

CONVOLWLACEAE 

N Ipomoea macrantha R.  & S. 
Bush Key : Stoddart 80 17 (US) . 
Garden Key: Bowman 1918 ( a s  Calonyction t u b a ) ;  

Stoddart  8079 (US) . 
Loggerhead Key: Millspaugh 1907 ( a s  Calonyction album); 

Bowman 1918; Davis 1942 (both a s  Calonyction t u b a ) ;  
Fosberg 43052 (US). 

Lonu Kev: Stoddart  8025 (US). 

N Ipomoea pes-caprae (L.) R.  B r .  subsp. b r a s i l i e n s i s  (L.) v. Oosts t r .  
Bush Key: Bowman 1918; Davis 1942. 
East Key: Davis 1942; Stoddart  8038 (US). 
Garden Key: Millspaugh 1907; Bowman 1918; Davis 1942; 

Stoddart  8074 (US). 
Loggerhead Key: Millspaugh 1907; Bowman 1918; Davis 1942; 

Fosberg 43044 (US) ; Stoddart  8043 (US) . 
Long Key: Fosberg 43003 (US). 
Sand Key: Millspaugh 1907. 

BORAGINACEAE 

I Cordia sebestena L. 
Garden Key: Bowman 1918; Fosberg s i g h t  record i n  1962; 

Stoddart  8069 (US). 
Loggerhead Key: Millspaugh 1907; Bowman 1918 ( a s  Sebesten 

s e b e s t i n a ) ;  Fosberg s i g h t  record i n  1962; Stoddart 8044 
(US). 

N Heliotropium curassavicum L. 
Garden Key: Millspaugh 1907; Fosberg 43066 (US). 
Without l o c a l i t y :  Davis 1942 Table 7. 

I Heliotropium angiospermum Murray 
Garden Key: Fosberg 43024 (US). 



N T o u r n e f o r t i a  qnapha lodes  (L . ) Kunth 
Bird Key: Millspaugh 1907;  Bowman 1918.  
Bush Key: Bowman 1918;  Davis 1942; Stoddart 8003 (US). 
East Key: Millspaugh 1907;  Bowman 1918;  Stoddart 8040 (US). 
Garden Key: Millspaugh 1907;  Bowman 1918;  Stoddart 8066 (US). 
Loggerhead Key: Millspaugh 1907;  Bowman 1918;  Davis 1942;  

Fosberg 43043 (US) ; Stoddart 8049 (US) . 
Lonu Kev: Bowman 1918: Stoddart 8024 (US). 

a A 

Sand Key: Davis 1942. 

VERBENACEAE 

N A v i c e n n i a  qerminans  (L.) L. 
Bush Key: Davis 1940;  Fosberg 42998 (US); Stoddart 8013 (US). 
Garden Key: Bowman 1918 (as  A. n i t i d a ) ;  Davis 1940,  1942;  

Fosberg 43058 (US) . 
Long Key: Davis 1942 (as  A. n i t i d a ) ;  Fosberg s igh t  record i n  

1962;  Stoddart 8030 (US) . 
? L i p p i a  n o d i f l o r a  (L .  ) Michx. 

Garden Key: Bowman 1918 ( a s  Phy la  n o d i f l o r a ) ;  Fosberg 43010 ,  
43020 (US). 

Without l oca l i t y :  Davis 1942 Table 7 .  

I S t a c h y t a r p h e t a  j a m a i c e n s i s  ( L . )  Vahl 
Garden Key: Millspaugh 1907;  Bowman 1918;  Davis 1942 ( a l l  a s  

V a l e r i a n o i d e s  j a m a i c e n s e )  ; Fosberg 42997 (US) ; 
Stoddart 8077 (US). 

Loggerhead Key: Stoddart 8046 (US). 

LAB IATAE 

? S a l v i a  s e r o t i n a  L.  
Loggerhead Key: Millspaugh 1907;  Bowman 1918;  Fosberg 43026 

(US) - 
Without l oca l i t y :  Davis 1942 Table 7 .  

SOLANACEAE 

N? Solanum bahamense L.  
Bush Key: Fosberg 42974 (US) . 
Loggerhead Key: Fosberg 43034 (US). 

SCROPHULARIACEAE 

? C a p r a r i a  b i f l o r a  L. 
Garden Key: Millspaugh 1907 (as  C .  s a x i f r a g i f o l i a )  ; 

Fosberg 43023 (US). 
Loggerhead Key: Millspaugh 1907;  Bowman 1918;  Fosberg 43028 

(US) . 
Without l oca l i t y :  Davis 1942 Table 7 .  



GOODENIACEAE 

Scaevol a p l  umieri  (L . ) Vahl 
Bird Key: Millspaugh 1907; Bowman 1918. 
Bush Key: Bowman 1918; Fosberg 42978 (US); S toddar t  8006 (US). 
Eas t  Key: Millspaugh 1907; Bowman 1918; S toddar t  8039 (US). 
Garden Key: Bowman 1918; S toddar t  8072 (US). 
Loggerhead Key: Millspaugh 1907; Bowman 1918; Fosberg 43053 

(US) ; Stoddar t  8047 (US) . 
Sand Key: Bowman 1918. 

COMPOSITAE 

Ambrosia h i sp ida  Pursh 
Loggerhead Key: Fosberg 43039 (US). 

Bidens a lba  (L .  ) DC. 
Garden Key: Millspaugh 1907; Bowman 1918 (both  a s  

B. l eucantha)  ; Fosberg 42987 (US) . 
Loggerhead Key: Davis 1942 ( a s  B. l e u c a n t h a ) ;  S toddar t  8060 

(US) . 

Conyza canadensis  (L. ) Cronquist  
Garden Key: Bowman 1918; Davis 1942 (both a s  Lept i lon  

canadense) ; Fosberg 42984 (US). 
Loggerhead Key: Fosberg s i g h t  record  i n  1962. 

G a i l l a r d i a  p u l c h e l l a  Foug.? 
Garden Key: Fosberg 43022 (US) . 

Iva  imbr ica ta  Walt. 
Bird Key: Bowman 1918. 
Bush Key: Bowman 1918. 
Eas t  Key: Millspaugh 1907; Bowman 1918; S toddar t  8036 (US). 
Garden Key: Millspaugh 1907; Bowman 1918; Davis 1942. 
Loggerhead Key: Millspaugh 1907; Fosberg 43040 (US); 

S toddar t  8052 (US). 
Middle Key: Davis 1942. 
Sand Key: Millspaugh 1907; Bowman 1918. 

Melanthera aspera  v a r .  g l ab r iu scu la  (0.  Ktze . )  Parks .  
Bush Key: S toddar t  8010 (US) . 
Garden Key: Millspaugh 1907 ( a s  M. n i v e a ) ;  Bowman 1918; 

Davis 1942 (both a s  M. b r e v i f o l i a )  ; Fosberg 42986 ( U S )  ; 
Stoddar t  8076 (US). 

Loggerhead Key: Millspaugh 1907 ( a s  M.  n i v e a ) ;  Bowman 1918 ( a s  
M .  b r e v i f o l i a ) ;  Fosberg s i g h t  record  i n  1962; 
S toddar t  8061 (US) . 

Sonchus o l e raceus  L. 
Garden Key: Millspaugh 1907; Bowman 1918; Fosberg 42988 (US). 
Without l o c a l i t y :  Davis 1942 Table 7. 
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Table 1. Dimensions and a r e a  of Bird Key 

Source 

DIMENSIONS 

Millspaugh 1907, 233 

Watson 1908, 191 

Bowman 1918 

AREA 

T a t n a l l  and Gednery 1829 

S c o t t  1904, 278 

Millspaugh 190 7 

Watson and Lashley 
1915, 35 

Lashley 1915, 61 

Pearson i n  1915 

Ashe and Lowe i n  1918 

England 1928, 14 

Bowman 1918 

Or ig ina l  e s t ima te  

500 x 250 f t  

400 x 300 yds 

500 x 300 f t  

4 ac  2 roods 20 
po le s  

from map 

ca 6,000 s q  yds 

r 

l e s s  than 5 ac 

8 ac  

l e s s  than 5 ac 

from map a t  
given s c a l e  

from map by 
MacArthur and 
Wilson 1968 

from map, co r rec t ed  
s c a l e  

Metric equiva lent  

l e s s  than 20,200 m2 

32,400 m2 

ca 24,300 m2 

l e s s  than  20,200 m2 

47,695 mZ 

Source: records  i n  Robertson (1964) and papers  c i t e d  



Table 2. P l a n t s  recorded from Bird Key 

Cenchrus  incert u s  

Paspal  um d i s t i c h u m  

U n i o l a  p a n i c u l a t a  

Cyperus  p l  a n i  f o l i  u s  

Cocos n u c i  f e r a  

Hymenoca l l i s  l a t i f o l i a  

P o r t u l a c a  o l e r a c e a  

S e s u v i  um p o r t u l a c a s t r u m  

C a k i l e  l a n c e o l a t a  

S u r i  ana mari  t i m a  

Euphorbi  a  mesembri a n t h e m i f  o l i  a  

Opun t ia  d i l l e n i i  

T o u r n e f o r t i a  gnaphalodes  

Scaevo l  a  p l  mi eri 

I v a  i m b r i c a t a  

S t a t u s  

N 

N 

N 

N 

T o t a l  

Number of  spec ie s  15 12 '13 

Native spec ie s  13 12 11 

Introduced spec ie s  1 0 1 

Uncertain s t a t u s  1 0 1 

N: na t ive  I: introduced ?: uncer ta in  s t a t u s  



Table 3. Dimensions and a r e a  o f  Bush Kev 

Source 

DIMENSIONS 

Bowman 1918 

Davis 1942 

Stoddar t  i n  1977 

Or ig ina l  e s t i m a t e  Metr ic  equ iva l en t  

from map 

from map 

from map 

AREA 

T a t n a l l  and Gednery 1829 S a c  3 r o o d s 2 2 p o l e s  23,270m2 

Davis 1942 19 a c  115,900 m2 

Sprunt 1948 110,000 sq  yds  91,960 m2 

Robertson 1964, 12 20 a c  80,900 m2 

S todda r t  i n  1977 from map 81,330 m2 

Source: r eco rds  i n  Robertson (1964) and papers  c i t e d  
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Table 4. Plants  recorded from Bush Kev 

Cenchrus  i n c e r t u s  
E u s t a c h y s  p e t r a e a  
S p o r o b o l u s  v i r q i n i c u s  
U n i o l a  p a n i c u l a t a  

C y p e r u s  p l a n i  f o l i  u s  
C a s u a r i n a  e q u i s e t i  f o l i a  
B a t i s  mar i  t i m a  
A t r i p l e x  p e n t e n d r a  

A1 t e r n a n t h e r a  mar i  t i m a  
A l t e r n a n t h e r a  p h i l o x e r o i d e s  
P h i l o x e r u s  v e r m i c u l a r i s  
S e s u v i u m  p o r t u l a c a s t r u m  

C a k i l e  l a n c e o l a t a  
S u r i  ana mar i  t i m a  
Euphorb ia  h e t e r o p h y l l a  
Euphorb i  a  mesembri  an themi  f  01 i a  

O p u n t i a  d i l l e n i i  
Conocarpus  e r e c t u s  
L a q u n c u l a r i a  racemosa  
R h i  zophora  mang le  

Ipomoea macrantha  
Ipomoea pes - caprae  
T o u r n e f o r t i a  gnapha lodes  
A v i  c e n n i  a  germi n a n s  

So lanum bahamense 
S c a e v o l  a  p l  umi eri 
I v a  i m b r i  c a t a  
Me1 a n t h e r a  a s p e r a  

Status  

N 

N 
N 
N 

N 
I 
N 
N 

N 
? 
N? 
N 

N 
N 
? 
N 

N 
N 
N 
N 

N 
N 
N 
N 

N? 
N 
N 
N 

Number of species 

Native species 

Introduced species 

Uncertain s t a t u s  

- - -  

Total  1915 1937 1962 1977 - - - -  

2 8 13 13 14 2 1 

2 5 13 13 14 18 

1 0 0 0 1 

2 0 0 0 2 

N: Native I :  introduced ? :  uncertain s t a t u s  



Table 5. Dimensions and area of East Key 

Source Original estimate - Metric equivalent 

DIMENSIONS 

Agassiz 1888 from chart 500 m long 

Millspaugh 1907 

Bowman 1918 1/3 mile long, 
1/6 mile broad 

Davis 1942 1200 x 600 ft 

Stoddart in 1977 from map 

AREA 

Tatnall and Gednery 1829 12 ac 48,600 m2 

Scott 1904 (in 1890) 18 ac 72,800 m2 

Millspaugh 1907 from map 2,170 m2 
(dimensions in ft) 

from map 6,500 m2 
(dimensions in yds) 

Bowman 1918 from map at 
given scale 

from map estimated 111,480 m2 
by MacArthur and 
Wilson 1968 

from map, corrected 87,220 m2 
scale 

Sprunt 1948 85,000 sq yds 71,070 m2 

Stoddart in 1977 from map 27,145 m2 

Source: records in Robertson (1964) and papers cited 



Table 6.  P l a n t s  recorded from Eas t  Kev 

Cenchrus incertus 

Uniola paniculata 

Sesuvium portulacastrum 

Cakile lanceolata 

S t a t u s  1904 1915 1937 1977 - - - - 
N x x x x 

N x x - x 

N x x x x 

N x x - X 

Suriana mari tima N - - x x 

Euphorbia mesembrianthemi folia N x x - x 

Ipomoea pes-caprae N - - x x 

Tournefortia gnaphalodes N x x - x 

Scaevola pl umi eri N x x - x 

Iva imbricata N x x - x 

T o t a l  1904 1915 1937 1977 - - - -  
Number of s p e c i e s  10 8 8 4 10 

Native spec i e s  10 8 8 4 10 

Introduced spec i e s  0 0 0 0 0 

Uncertain s t a t u s  0 0 0 0 0 

N :  n a t i v e  I: in t roduced  ? :  unce r t a in  s t a t u s  

Th i s  t a b l e s  does no t  inc lude  t h e  s t r a n d  r eco rds  o f  Rhizophora mangle 
r e s u l t i n g  from Dav i s ' s  (1940) d r i f t  experiments i n  1937 and 1938. 



Table  7. Dimensions and a r e a  o f  Garden Kay 

Source O r i g i n a l  e s t i m a t e  Met r ic  e q u i v a l e n t  

DIMENSIONS 

Millspaugh 1907 515 x 310 m 

Vaughan 1918 541 x 319 m 

Bowman 1918 720 x 360 m 

Davis 1942 590 x 320 m 

from map 

from map 

from map 

from map 

AREA 

T a t n a l l  and Gednery 1829 7.5 a c  

Bache i n  1845 8 .8  ac  

Mil lspaugh 1907 from map 

Vaughan 1918 from map 

Bowman 1918 from map 

Davis 1942 from map 

Source: r e co rds  i n  Rober tson (1964) and pape r s  c i t e d  

*with  t h e  s e p a r a t e  sandbar  t o  t h e  nor thwes t  t h e  a r e a  i s  101,200 m2 
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Table 8. Plants recorded from Garden Kay 

. . 

Pandanus tectori u s  
Brachi a r i  a  s p  . 
Cenchrus e c h i n a t u s  
Cenchrus i n c e r t u s  

Cynodon d a c t y l o n  
D i  g i  t a r i a  hori z o n t a l i s  
D i g i t a r i a  s a n g u i n a l i s  
E r a g r o s t i s  c i l i a r i s  

E r a g r o s t i s  p r o l i f e r a  
E r a g r o s t i s  t e n e l l a  
Eus tachys  p e t r a e a  
Paspal um c a e s p i  tosum 

Paspal um d i s t i c h u m  
Sporobol u s  domingens i s  
Sporobol u s  purpurascens  
Sporobol u s  v i  r g i n i  c u s  

S tenotaphrum secundatum 
Unio la  p a n i c u l a t a  
C yperus  p l  a n i  f o l i  u s  
Cocos n u c i  f  e r a  

Phoenix  c a n a r i  e n s i s  
Phoenix  d a c t  y l i  f  e r a  
P r i  t c h a r d i  a  sp . 
Washing ton ia  f i l i  f e r a  

Rhoeo spa thacea  
Agave d e c i p i  e n s  
Agave ameri  cana 
A l o e  b a r b a d e n s i s  

Hymenocal l i s  l a t i f o l i a  
Hymenocal l i s  l i t t o r a l i s  
Musa sap ien tum 
Casuarina e q u i s e t i f o l i a  

Coccoloba u v i  f e r a  
A t r i p l e x  pentandra 
A l t e r n a n t h e r a  mar i t ima  
Amaranthus v i r i d i s  

P h i l o x e r u s  vermi  c u l  a r i  s 
Boerhavia  c o c c i n e a  
B o u g a i n v i l l e a  g labra  
Por tu laca  o l e r a c e a  

Status 

I 
I 
? 
N 

I 
I 
? 
I 

? 
I 
N 
? 

N 
? 
? 
N 

I 
N 
N 
I 

I 
I 
I 
I 

I 
I 
I 
I 

? 
I 
I 
I 

? 

N 
N 
I 

N? 
? 
I 
N 



Table 8 cont. 

Sta tus  

Sesuv ium p o r t u l a c a s t r u m  
Argemone mexi  cana 
C a k i l e  l a n c e o l a t a  
Lep id ium v i r g i n i c u m  

Abrus  p r e c a t o r i  u s  
C a e s a l p i n i a  bonduc  
C a e s a l p i n i  a  p u l  cherr ima  
Ca janus  c a j a n  

Canava l ia  r o s e a  
C e r a t o n i a  s i l i q u a  
C r o t a l a r i a  p a l l i d a  
D e l o n i x  r e g i a  

Desmanthus d e p r e s s u s  
Desmodi urn incanum 
Rh ynchos i  a  p a r v i  f  1 o r u s  
S e s b a n i a  sp. 

Tamarindus i n d i c a  
C i t r u s  a u r a n t i i f o l i u s  
S u r i  ana mari  t i m a  
Bursera  s imaruba 

Bre  yn i  a  d i  s ti cha  
Codiaeum v a r i e g a t u m  
Euphorbia adenop tera  
Euphorbia b l o d g e t t i i  

Euphorbi  a  g l  omeri  f  e r a  
Euphorbia h e t e r o p h y l l a  
Euphorbia h i r t a  
Euphorbia m e s e m b r i a n t h e m i f o l i a  

Euphorbia p r o s t r a t a  
P e d i l a n t h u s  ti t h y m a l o i d e s  
P h y l l a n t h u s  amarus 
R i c i n u s  communis 

H i b i s c u s  r o s a - s i n e n s i s  
M a l v a v i s c u s  a r b o r e a  
S i d a  a c u t a  
S i d a  procumbens 

T h e s p e s i a  populnea 
Wal t h e r i a  i n d i c a  
Opun t ia  d i l l e n i i  
Lawsonia i n e r m i s  
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Table 8 cont .  

S t a t u s  1904 1915 1937 1962 1977 ----- 

Conocarpus  e r e c t u s  
T e r m i n a l i a  c a t a p p a  
P s i d i  um qua java  
Rh i  zophora mangle  

P o l y s c i a s  g u i l f o y l e i  
Eustoma e x a l t a t u m  
C a t h a r a n t h u s  r o s e u s  
Neri um o l e a n d e r  

Ochrosi a e l l  i p t i c a  
C r y p t o s t e g i a  g r a n d i f  l o r d  
Ipomoea macrantha  
Ipomoea pes-caprae  

C o r d i a  s e b e s t e n a  
H e l i o t r o p i  um c u r a s s a v i c u m  
H e l i o t r o p i  um angiosperumum 
T o u r n e f o r t i a  gnaphalodes  

A v i c e n n i a  germinans  
L i p p i  a n o d i  f 1 o r a  
S t a c h y t a r p h e t a  j a m a i c e n s i s  
C a p r a r i a  bi f 1 o r a  

S c a e v o l a  p l  umi eri 
B i d e n s  a l b a  
Conyza c a n a d e n s i s  
G a i l l a r d i a  p u l c h e l l a  

I v a  i m b r i c a t a  
Me lan thera  n i v e a  
Sonchus  01 e r a c e u s  

-- 

Number of species  

Tota l  1904 1915 1937 1962 1977 ------ 
107 3 5 5 1 36 7 1 2 1 

Native species  26 19 2 1 14 9 11 

Introduced species  

Uncertain s t a t u s  17 8 8 9 11 3 

N: na t ive  I: introduced ?: uncer ta in  s t a t u s  



Table 9. Dimensions and area of Loggerhead Key 

Source Original estimate Metric equivalent 

DIMENSIONS 

Agassiz 1888 from chart 1140 x 190 m 

Millspaugh 1907 

Bowman 1918 

Davis 1942 

3/4 x 1/8 mile 1210 x 200 m 

from map 1635 x 353 m 

4500 x 600 ft 1380 x 208 m 

Stoddart in 1977 from map 1280 x 243 m 

AREA 

Tatnall and Gednery 1829 ca 30 ac 

Millspaugh 1907 

Bowman 1918 

Davis 1942 

Robertson 1964, 14 

Stoddart in 1977 

from map 242,300 m2 

from map at 473,840 m2 
given scale 

from map estimated 195,090 m2 
by MacArthur and 
Wilson 1968 

from map, corrected 278,665 m2 
scale 

from map 209,920 m2 

ca 30 ac 

from map 

Source: records in Robertson (1964) and papers cited 
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Table 10. P lan t s  recorded from Loggerhead Key 

S ta tus  

C e n c h r u s  e c h i n a t u s  
Cenchrus  m y o s o r o i d e s  
C e n c h r u s  i n c e r t u s  
E r a g r o s t i s  p r o l i  f e r a  

E r a g r o s t i s  t e n e l l a  
E u s t a c h y s  p e t r a e a  
P a n i c u n  maximum 
Paspalum c a e s p i t o s u n  

Sporobo l  u s  v i r g i n i c u s  
U n i o l a  p a n i c u l a t a  
C y p e r u s  p l a n i  f o l i u s  
Cocos n u c i  f  e r a  

Agave amer icana  
Agave r i g i d a  
A l o e  b a r b a d e n s i s  
Asparagus  s p r e n g e r i  

H y m e n o c a l l i s  l a t i f o l i a  
Yucca  a l o i  f o l i a  
C a s u a r i n a  e q u i s e t i  f o l  i a  
F i c u s  h i s p i d a  

F i c u s  pa lma ta  
Coccol oba  u v i  f  e r a  
B o e r h a v i  a  cocci n e a  
P o r t u l a c a  o l e r a c e a  

S e s u v i u m  p o r t u l a c a s t r u m  
C a k i l e  l a n c e o l a t a  
C a e s a l p i n i a  bonduc  
C a n a v a l i a  r o s e a  

T r i b u l  u s  c i s t o i d e s  
S u r i a n a  mar i  t i m a  
B u r s e r a  s imaruba  
Euphorb ia  h e t e r o p h y l l a  

Euphorb ia  h i r t a  
Euphorb ia  mesembr ian themi  f o l  i a  
Euphorbia  p r o s t r a t a  
P e d i l a n t h u s  t i t h y m a l o i d e s  



Table 10 con t .  

H i b i s c u s  r o s a - s i n e n s i s  
T h e s p e s i a  populnea 
C a r i  ca  papaya 
Opunt ia  d i l l e n i i  

Ca tharan thus  r o s e u s  
Neri um 01 eander  
T h e v e t i a  peruviana 
Ipomoea macrantha 

Ipomoea pes-caprae 
Cord ia  s e b e s t e n a  
T o u r n e f o r t i a  gnaphalodes 
S t a c h y t a r p h e t a  jamaicens i s  

S a l v i a  s e r o t i n a  
Solanum bahamense 
Caprar i  a bi f  l o r a  
Scaevo l  a p l  u m i e r i  

Ambrosia h i s p i d a  
B idens  a l b a  
Conyza c a n a d e n s i s  
I v a  i m b r i c a t a  

Melanthera aspera  

S t a t u s  

I 
I 
I 
N 

I 
I 
I 
N 

N 
I 
N 
I 

? 
N? 
? 
N 

? 
I 
I 
N 

N 

T o t a l  1904 1915 1937 1962 1977 ----- 
Number of s p e c i e s  5 7 2 2 3 9 2 2 3 2 24 

Native s p e c i e s  19  15 16 11 15 11 

Introduced spec i e s  2 4 2 15 8 8 6 

Uncertain s t a t u s  14  5 8 3 9 7 

N:  n a t i v e  I:  in t roduced  ? :  unce r t a in  s t a t u s  

Th i s  t a b l e  does n o t  inc lude  t h e  s t r a n d  r eco rds  of Rhizophora mangle 
r e s u l t i n g  from Dav i s ' s  (1940) d r i f t  experiments i n  1937 and 1938. 
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Table 11. Dimensions and area of Long Key 

Source 

DIMENSIONS 

Davis 1942 

Stoddart in 1977 

AREA 

Davis 1942 

Stoddart in 1977 

Original estimate Metric equivalent 

from map 512 x 178 m 

from map 224 x 73 m 

from map 

from map 

Source: papers cited 



Table 12. Plants  recorded from Long Key 

Sporobo l  u s  v i r g i n i  c u s  
Cyperus  p l a n i  f o l i u s  
C a s u a r i n a  e q u i s e t i  f o l  i a  
B a t i s  mar i  t i m a  

A t r i p l e x  pen tandra  
S a l  i c o r n i  a  bi g e l o v i i  
A l t e r n a n t h e r a  m a r i t i m a  
S e s u v i u m  p o r t u l a c a s t r u m  

Sta tus  1915 1937 1962 1977 

S u r i a n a  m a r i  t i m a  N x - x x 
Euphorbia  mesembrianthemi  f o l  i a  N x - x x 
L a g u n c u l a r i a  racemosa N - - x - 
R h i  zophora  mangle  N x x x x 

Ipomoea macrantha  
Ipomoea pes -caprae  
T o u r n e f o r t i a  gnapha lodes  
A v i  c e n n i  a  qerminans  

Number of species  

Native species  

Introduced species  

Uncertain s t a t u s  

Tota l  1915 1937 1962 1977 ---- 

16 8 5 10 10 

15 8 5 9 10 

1 0 0 1 0 

0 0 0 0 0 

N:  na t ive  I:  introduced ?: uncer ta in  s t a t u s  



Table 13. Plants  recorded from Middle Key 

Sta tus  19 15 1937 

C a k i l e  l a n c e o l a t a  N x x 

Euphorbi  a  mesembri  an themi  f 01 i a  N - x 

I v a  i m b r i c a t a  N - X 

Number of species 

Native species 

Introduced species 

Uncertain s t a tu s  

Total 1915 1937 

3 1 3 

3 1 3 

0 0 0 

0 0 0 

N :  native I :  introduced ?: uncertain s t a tu s  



Table 14. Dimensions and area of Sand Key 

Source Original estimate 

DIMENSIONS 

Agassiz 1888 
from char t  

Millspaugh 1907 80 x 50 f t  

Bowman 1918 from char t  

Davis 1942 110 x 70 f t  

Stoddart i n  1977 from map 

AREA 

Millspaugh 1907 from map 

Bowman 1918 from map a t  
given scale  

from map estimated 
by MacArthur and 
Wilson 1968 

from map, corrected 
scale  

Stoddart i n  1977 from map 

Metric equivalent 

160 m long 

24 x 15 m 

27 x 14 m 

34 x 21 m 

113 x 42 m 

Source: papers c i t ed  



Table 15. Plan t s  recorded from Sand Key 

S t a t u s  

Uniola paniculata 

Sesuvi um portulacastrum 

Cakile lanceolata 

Euphorbia mesembrianthemi folia 

Ipomoea pes-caprae 

Tournefortia gnaphalodes 

Scaevol a pl umieri 

Iva imbricata 

Number of species  

Native species  

Introduced species  

Uncertain s t a t u s  

Tota l  1904 1915 1937 - - -  

8 5 3 3 

8 5 3 3 

0 0 0 0 

0 0 0 0 

N:  na t ive  I : introduced ? :  uncertain s t a t u s  

This t a b l e s  does not  include t h e  s t r and  records of Rhizophora mangle 
r e s u l t i n g  from Davis 's  (1940) d r i f t  experiments i n  1937 and 1938. 



Table 16. Dis t r ibu t ion  of na t ive  p l a n t s  (excluding sea-grasses) on Dry 
Tortugas keys 

Bird Bush East  Garden Loggerhead Long Middle Sand --- 
Cenchrus  i n c e r t u s  x x x x x - - - 
E u s t a c h y s  p e t r a e a  - x - x x - - - 
Paspalum d i s t i c h u m  x - - x - - - - 
Sporobol  u s  v i r g i n i c u s  - x - x x x - - 

U n i o l a  p a n i c u l a t a  x x x x x - - x 
Cyperus  p l  a n i f o l  i u s  x x - x x x - - 
B a t i s  mar i  t i m a  - x - - - - - X 

A t r i p l e x  pen tandra  - x - x - x - - 

S a l  i c o r n i a  bi g e l  ovi i  - - - - - - - X 

A l t e r n a n t h e r a  m a r i t i m a  - x - X - X - - 
P h i l o x e r u s  - x - - X - - - 

v e r m i c u l  a r i s  
P o r t u l a c a  01 e r a c e a  x - - X X - - - 

S e s  u v i  um x x x x x x - X 

p o r t u l a c a s t r u m  
C a k i l e  l a n c e o l a t a  x x x x x - x x 
Canava l ia  r o s e a  - - - x x - - - 
S u r i a n a  m a r i t i m a  x x x x x x - - 

Euphorbi  a  x x x x x x x x 
m e s e m b r i a n t h e m i f o l i a  

Opun t ia  d i l l e n i i  x x - x x - - - 
Conocarpus e r e c t u s  - x - x - - - - 
Laguncu lar ia  racemosa - x - - - x - - 

R h i  zophora mangle  - x - x - x - - 
Ipomoea macrantha  - x - x x x - - 
Ipomoea pes-caprae  - x x x x x - x 
He1 i o t r o p i  um - - - x - - - - 

c u r a s s a v i c u m  

Tourne f  o r t i a  x x x x x x - x 
gnaphal o d e s  

A v i c e n n i a  germinans  - x - x - x - - 
Solanum behamense - x - - x - - - 
S c a e v o l a  p l  u m i e r i  x x x x x - - x 

I v a  i m b r i c a t a  x x x x 
Melanthera  a s p e r a  - x - x 
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T a b l e  1 7 .  N u m b e r s  of species i n  d i f f e r e n t  categories recorded from the  
D r y  T o r t u g a s  k e y s  

1 9 0 4  
TOTAL NUMBER OF SPECIES  

B i r d  1 2  
B u s h  1 
E a s t  8 
G a r d e n  3 5 
L o g g e r h e a d  2 2 
L o n g  - 
M i d d l e  - 
S a n d  5 

NUMBER OF NATIVE SPECIES  

B i r d  
B u s h  
E a s t  
G a r d e n  
L o g g e r h e a d  
L o n g  
M i d d l e  
S a n d  

NUMBER OF INTRODUCED SPECIES  

B i r d  
B u s h  
E a s t  
G a r d e n  
L o g g e r h e a d  
L o n g  
M i d d l e  
S a n d  

NUMBER OF SPECIES  OF UNCERTAIN STATUS 

B i r d  
B u s h  
E a s t  
G a r d e n  
L o g g e r h e a d  
L o n g  
M i d d l e  
S a n d  

T o t a l  
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Table 18. Summary of area and p lan t  species numbers for  Dry Tortugas 
keys 

Bird 

Bush 

East 

Garden 

Loggerhead 

Long 

Middle 

Sand 

1904 1915 1937 1977 Total -- 

Area sq m 6,440 9,375 - - 
Total no. species 12 13  - - 15 
No. native species 12 11 - - 13 

Area sq m - - 115,900 81,330 

Total no. species 13 13 14 2 1  28 
No. native species 13 13 14 18 25 

Area sq m 6,500* 87,220* - 27,145 
Total no. species 8 8 4 10 10 
No. native species 8 8 4 10 10 

Area sq m 92,880 150,540* 112,420 - 
Total no. species 3 5 5 1 36 2 1  107 
No. native species 19 2 1 14 11 26 

Area sq m 242,300 278,700* 209,900 227,700 
Total no. species 2 2 3 9 2 2 24  57 
No. native species 15 16  11 11 19 

Area sq m - - 47,300 8,120 

Total no. species 0 8 5 10  16  
No. native species 0 8 5 10 15 

Area sq m 0 194 - 0 
Total no. species 0 1 3 0 3 
No. native species 0 1 3 0 3 

Area sq m 228* 222* - 3,512 
Total no. species 5 3 3 0 8 
No. native species 5 3 3 0 8 

*area considered unreliable 



Table 19. 'Ext inc t ion '  of p l a n t  species  on Dry Torugas keys, 1904-1916 

This t a b l e  i s  a revis ion  of Table 5 i n  MacArthur and Wilson (1368), p. 52; 
given i n  brackets .  

Tota l  number 
of species  
i n  1904 

Number of 
species  present  
i n  1904 but  
absent i n  1916 

Estimated per  
cent  of a l l  
species  e x t i n c t  
during 1904-1916 

Number of 
l o c a l  species  
i n  1904 

t h e i r  o r i g i n a l  f igures  a r e  

Number of l o c a l  
species  present  
i n  1904 but  
absent i n  1916 

Estimated pe r  
c e n t  of l o c a l  
species  e x t i n c t  
during 1904-1916 

Bird 12 (12) 

East 8 (8)  

Garden 35 (35) 

Loggerhead 2 2  (21) 

Middle 0 (1 )  

Sand 5 (5)  



Table  20. Species-area  d a t a  f o r  Alacran Reef 

Area i n  1899 
based on maps 
i n  Millspaugh 
(19161, ha  

Area i n  1960 
c a l c u l a t e d  by 
Folk (1967) ,  
ha  

R a t i o  o f  
1960: I899 
a r e a s  

Perez  

Dese r t o r a  

Pa j a r o s  

Chica  

West Des te r rada  

E a s t  Des te r rada  

Desaparecida 

Number o f  Number o f  
s p e c i e s  i n  s p e c i e s  c a  
1899, from 1960, from 
Millspaugh Bonet and 
(1916) Rzedowski 

(1962) 

Number o f  
s p e c i e s  i n  
1960, from 
Fosberg 
(1962) * 

T o t a l  number 
o f  s p e c i e s  
recorded  

P 

*excluding c u l t i v a t e d  p o t - p l a n t s  




