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Fig- 1

Com paratively high densities o f  the long-spined sea urchin 
in the D ry Tortugas, Florida

P u b lish e d  on line : 20 Ju ly  2001

H istorical p o p u la tio n  densities o f the long-spm ed urchin D iadema antillarum  (Fig. 1 ) m the F lo rida  K eys w ere relatively sim ilar to those 
on C aribbean  reefs (B auer 1980). and  like m ans areas have n o t recovered to  pre-1983 densities. even suffering a second m ass m orta lity  
in 1991 (Forcucci 1994) As p a r t  o f  a  large-scale study o f  coral reefs and  h ard -b o tto m  com m unities in the F lo rida  Kevs N ational 
M arine  Sanctuary , we conducted  surveys o f  D antillarum  a t 158 sites du ring  1999 and  2000 In 1999. 640 transects, each 10 n r  in area 
w ere surveyed a t  80 sites representing offshore patch  reef, shallow  fore reef (4 7 m). and  deeper fore ree f (8-12 m) h ab ita ts from  Key- 
Largo to  Key W est. D  antillarum  was recorded from  11 o f  the 80 sites (13.8% ) and  only  16 individuals w ere found. The m axim um  site- 
level density  w as only  0  05 individuals/m 2 and test diam eter (TD ) m easurem ents show ed a  m ean size o f  2.1 cm  T D , a  range 
o f  1.2- 5.0 cm  T D . and  a m odal size class o f  1.1-2.0 cm  T D  (75%  o f  all individuals) The follow ing year, surveys were extended lo 
include nearshore and  offshore hab itats, in w hich 760 transects a t 45 sites from  K ey W est to Big Pine Key were sam pled D antillarum  
w as absen t from  73%  o f  th e  sites, and the m axim um  site-level density  was only  0 0 3  in d iv id u a ls .n r The 14 individuals recorded yielded 
a m ean  size o f  2 4 cm  T D . a  range o f  1 0 -5 .4  cm T D  and  a m odal size class o f  1 1 -2.0 cm T D  (64%  o f  all individuals)

In terestingly , m  th e  D ry  T o rtugas region, as p a r t o f  a regional survey we found several locations w ith relatively a b u n d an t and 
large D  antillarum  du ring  Ju n e  2000 The D ry T o rtu g as a re  an  island g roup  117 km  west o f  Key W est an d  consist o f  an  elevated atoll- 
hke run  o f  H olocenc co ra l m easuring  ab o u t 27 km  from  sou theast to  n o rtheast and 12 km  wide D eep channels (10--20 m ) separa te  
th ree  m ajor banks w ithin w hat is now D ry  T o rtu g as N atio n a l P a rk  U rch in  surveys included bo th  the N atio n a l P ark  (19 sites) and the 
deeper ( > 1 5  m ) T o rtu g as B ank (14 sites) to  the west. W hile 53%  o f  the sites in the N ational Park yielded no  D  antillurum, m ean 
densities a t som e sites were as high as 0 33 ind iv iduals,'n r, an  o rd er o f  m agnitude greater th an  any location  surveyed in the F lorida 
Keys. Several locations h ad  ab u n d an t and large D antillarum, w ith  clear grazing effects on  the substra tum  such as substantially  
reduced m acroalgal cover (especially D ictyota  spp.) and  exposed su bstra te  (top  panel) Tw o sites in particu lar, both  near Loggerhead 
K ey, yielded high urchin densities and  large test sizes T he first site, a low -relief hard -bo ttom  com m unity a t 4 -5  m dep th  (24°37.61 l 'N , 
82c54 510'W ). was characterized  by ab u n d an t gorgom ans (m ean density  o f  46 1 colonies,’n r ) ,  especially Pseudopterogorgia sea plum es
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(bo tto m  panel), as well as sparse m acroalgal cover ( 30% ). som e large patches o f  s tag h o rn  coral i Acropora cervicornis) rubble, and
small ( < 10 cm diam eter) corals. D  antillurum  densities were as high as 0 8 individuals/m “, w ith sizes rang ing  from  2.4 7.1 em The 
second site, fu rth e r  no rth  (24°38.808'N , 82°53 78S'W ). was a  large patch  reef capped w ith cem ented  staghorn  co ra l rubble 
D antillarum  densities were as lugil as 0.4 individuals n r ,  w ith a  m ean size o f  4 b cm  T D  and  a  size range o f  1 0  -7.2 cm  T D  The 
m odal size class fo r b o th  sites w as 5.1 -6.0 cm  T D  and  50%  o f  the individuals were p ro b ab ly  a t  least 2 years o ld In con trast, m ost 
individuals w ere h a lf as large and  an  o rder o f m agnitude low er in  density  in the F lorida Keys.

W e a re  no t aw are o f any published records on  urch in  density  a n d  size d istribution  fo r  the D ry  T ortugas, bu t re lative to  the F lo n d a  
Keys, these d a ta  indicate th a t D . antillarum  has a tta ined  relatively high densities a t  several locations. I t  is not know n w hether the 
1983-1984 m ass m orta lity  affected th is area, and. if  so, th e  fac to rs  th a t a re  responsible fo r relatively greater survivorship. W hile 
D antillarum  appears to  be recruiting to  the F lo n d a  K eys (Forcucci 1994). the m ajority  o f  individuals appear to  n o t survive past 
1-2 cm  T D  Based on  surface c irculation  patte rn s in the D ry  T o rtu g as  and  the lower F lo rid a  Keys (Lee et al 1994). it is possible th a t 
the Dry T o rtu g as  rep iesen t one o f presum ably several sources o f  u rch in  larvae T he density a n d  size p atte rn s observed provide fruitful 
areas o f  investigation concerning source-sink dynam ics, connectivity  o f  coasta l ecosystem s, and  the im portance o f larval supply and 
post-se ttlem ent m orta lity  processes
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