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ABSTRACT.—Padina antillarum  (Kützing) Piccone and P. glabra Gaillard are new ly reported for Florida. 
The first species, which has been w idely  reported from the Indo-Pacific under the name P. tetrastrom atica  
Hauck, has seldom  been reported from the Western Atlantic. The type locality of P. antillarum  is Trinidad 
in the Lesser A ntilles, and there are reports of its occurrence from V enezuela and Colombia. Observations are 
provided on tetrasporangiate and oogonial plants collected from Brevard County, Florida. Padina glabra, first 
described from Senegal, northwest Africa, has been collected on three occasions from Anastasia Island, Saint 
Augustine, St. Johns County, Florida. The Florida material agrees in m ost respects w ith the original descrip
tion of P. glabra except for the larger size of the Florida thalli and the fact the thalli bear plantules in addition  
to sporangia. A key to the Western Atlantic species of Padina  is provided.

INTRODUCTION

W ynne (1998b) p resen ted  evidence tha t 
Padina tetrastromatica H auck, a frequen tly  
rep o rted  species in  the  Indo-Pacific  and  
trop ical W est Africa, and  P. antillarum  (K üt
zing) Piccone, a poo rly  know n taxon, are 
conspecific and  th a t the la tte r nam e has p r i
ority. Collections of P. antillarum  from  P. 
Patrick A ir Force beach, B revard C ounty , 
F lorida, are here in  repo rted  and  observa
tions m ade on the vegetative and  rep ro d u c
tive characteristics of th is species of b ro w n  
algae.

U p to  no w  there  have been  reports  of 
Padina glabra G aillard  only  from  the type 
locality in W est A frica (G aillard, 1966) and  
from  so u th e rn  Ind ia  (R engasam y & A nand, 
1986). Thus, the  identification of m ateria l 
from  the no rth east coast of F lorida rep re 
sents the  first rep o rt of th is species from  the 
w este rn  A tlantic. A  com parison  w ith  o ther 
species of the genus occurring  in the  w est
ern  A tlantic  w ith  w hich  P. antillarum  and  P. 
glabra m igh t be confused  is p resen ted .

M a t e r ia l s  a n d  M e t h o d s

The collection of Padina antillarum  w as 
m ade by  Ted K lenk at P. Patrick A ir Force 
Base beach (28° 13.9' N , 80° 36' W ), 8 m iles

so u th  of C ocoa Beach, B revard  C o u n ty , 
F lorida, on 15.vii.1998. The specim ens w ere 
found  floating in the  drift. The collection of 
several p lan ts  has been  deposited  in the 
H erbarium  of the U niversity  of M ichigan 
(MICH).

C o llec tio n s  m a d e  on  th re e  o ccasio n s 
from  the sam e locality in F lorida are herein  
iden tified  as Padina glabra G aillard.

A nastasia  Island, St. A ugustine , St. Johns 
C oun ty , Florida:
1) legit M rs. G. A. H aii, 20.vii.1896, Phyco- 

theca B oreali-A m ericana 580b (tw o sets 
in M ICH).

2) legit M ary  S. Snyder, ca. 1895-6 (M ICH).
3) legit M. A. H ow e no. 1189, 5.X.1902 (in 

NY); "on  rocks of jetties at 1.1. m . [= low  
tide m ark] and  below ."

Specim ens th a t h ad  been  identified  by  M. 
A. H ow e as Padina antillarum  (or as tha t 
species w ith  a query) w ere  bo rro w ed  from  
NY and  US for re-exam ination.

R e s u l t s

Padina antillarum  (K ützing) Piccone 
(Figs. 1-10)

The F lo rida  co llection  of P. antillarum  
c o n ta in e d  te tra sp o ra n g ia l an d  o o g o n ia l
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Figs. 1-3. Padina antillarum. 1. Habit. 2. Surface view  of inferior surface of tetrasporangial b lade show ing soral 
arrangem ent. 3. Surface view  of superior surface of tetrasporangial b lade show ing scattered sporangia in  the 
region betw een hair bands.

thalli. The largest thallus (Fig. 1) m easured
10.5 cm  in h e igh t and  an  overall b read th  of
11.5 cm, a lthough  the tha llu s w as deep ly  
sp lit in to  segm ents 0.5-2.0 cm  in w id th . The

blades show ed  no calcification. Cross- and  
sag itta l sections of the b lades, b o th  in m id 
region and  in m ore basal portions, show ed  
a 4-layered organ iza tion  (Figs. 4, 5). In tet-
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FlGS. 4-10. Padina antillarum. 4. Sagittal-sectíon in m id-region of blade. 5. Cross-section in  basal region of 
blade. 6-7. Sagittal-sections of female b lade w ith  oogonial sorus. 8-9. Sagittal-section of blade bearing  sporangia. 
10. Schematic representation  of soral pa tte rn  in  relation to hair-lines.

ra sp o ran g ia l an d  oogonial p lan ts , rep ro - gia w ere  also som etim es p resen t on the su-
ductive organs occurred as pa irs  of concen- perio r side, b u t th ey  w ere  loosely scattered
trie  b a n d s , each p a ir  c lose ly  a b u ttin g  a in the  m id-reg ion  betw een  the soral bands
co m m o n  h a ir- lin e  (Fig. 2). T hese  so ra l on the opposite  (inferior) side (Fig. 3). The
b an d s w ere  w ell developed  on the b lade sp o ran g ia  w ere  n o t associated  w ith  h a ir
surface aw ay  from  the circinnately  inrolled  b ands, con tra ry  to G aillard 's  (1967) obser-
apex of the tha llus, as is characteristic  of the v a tion  th a t th ey  m ay  be associated  w ith
genus. This surface w as referred  to  as the scattered  hairs on the su p erio r surface. Fig-
low er side b y  T rono (1969) and  W om ersley  u re  10 rep resen ts  a schem atic v iew  of a sec-
(1987) and  the in ferior surface b y  G aillard  tioned  spo rang ia l b lade. In fem ale thalli, an
(1967). G ailla rd 's  term ino logy  is follow ed in d u siu m  covering the oogonia (Figs. 6, 7)
in th is paper. In spo rang ia l p lan ts , spo ran - is p resen t, as dep icted  for th is species by
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G aillard  (1967). A n in d u siu m  w as no t ob
served  in te traspo rang ia l thalli (Figs. 8, 9).

Specim ens in NY and  US th a t h ad  been 
assigned by  M. A. H ow e to Padina antilla
rum  (so m e tim e s  w ith  a "? " )  w e re  r e 
exam ined. N one w as found  to  be P. antilla
rum, b u t th ey  w ere  re -d e te rm in ed  as P. 
boergesenii, P. haitiensis, P. sanctae-crucis, 
and  P. boryana.

Padina glabra G aillard  (Figs. 11-21)

In w o rk ing  over collections of Padina in 
NY, the first au th o r found  a collection of 
hairless b lades from  Florida. This collection 
co n sis ted  of n u m e ro u s  en tan g led  sp ec i
m ens m o u n ted  on a single h e rb a riu m  sheet. 
In d iv id u a l  th a ll i  m e a su re  10-12 cm  in 
height. M ost thalli are deep ly  d iv ided , in
d iv id u a l segm ents being  2-3 cm  w ide  (Fig.
11). There is no evidence of calcification. In 
sectional v iew  b lades consist of 3 to  4 cell 
layers (Figs. 17, 21). Cells on the superio r 
and  inferior thallus face are 48-62 p m  long, 
24-30 p m  b ro ad , and  25-27 p m  h igh  (Fig. 
19). The cen tral row (s) of cells possess the 
sam e w id th  and  length  as the o ther cells, 
b u t th e ir he igh t varies. If 3 cell layers are 
p resen t, the m idd le  layer is approx im ate ly  
50 p m  high; if 4 cell layers are p resen t, the 
m idd le  cell seem s to be d iv ided  into 2 cells, 
each  25 p m  h ig h . S p o ra n g ia  are b o rn e  
m ain ly  on the su p erio r face of the  blade; 
less frequen tly  sp o rang ia  are bo rne  on the 
inferior face, b u t th ey  do no t occur in dense 
concentric sori. The sori lack indusia , and  
the absence of hairs is n o tew o rth y  (Figs. 16, 
18). The u p p e rm o st sori contain  spo rang ia  
(Fig. 20), b u t in a p roxim al d irection  the 
sori contain  p lan tu les ap p aren tly  b y  a d i
rec t g e rm in a tio n  of th e  te tra sp o ra n g ia l 
m o th er cells (Figs. 12-15). These p lan tu les 
are som etim es arranged  as a p a ir  of closely 
p laced concentric row s (Fig. 12). T ow ard  
the base of the b lade there  is a g rad u a l in
crease in  the size of the p lan tu les.

O u r a tten tion  w as d raw n  to D angeard  
(1952) [see below ] and  the existence of a 
hairless Padina d is trib u ted  as Phycotheca 
B o rea li-A m erican a  no . 580, sp ec ifica lly  
580b, ("Padina durvillaei Bory"). In the tw o 
sets of PB-A 580b in M ICH  bo th  specim ens 
are hairless. These specim ens (Fig. 11) bear

sp o rang ia  in the  sori located in the  u p p e r
m ost p o rtion  of the b lade, and  there  is a 
g ra d u a l tra n s itio n  to  the  p ro d u c tio n  of 
p lan tu les in  the o lder sori, as observed  in 
collections m ade som e years la ter by  H ow e 
from  the  sam e locality . These sp o ran g ia  
and  resu ltan t p lan tu les often occur in a p a ir 
of closely associated concentric row s. The 
lack of calcification , the  d e e p ly  d iv id ed  
b lades, and  the b lade th ickness of 3-4 cell 
layers p o in t to  the  id en tity  of PB-A 580b as 
P. glabra.

D is c u s s io n

Padina antillarum  an d  P. tetrastromatica 
w ere  included  in a recent checklist of ben- 
thic m arine algae of the trop ical and  su b 
trop ical W estern  A tlantic (W ynne, 1998a). 
G ailla rd  (1967) p u b lish e d  a d e ta iled  ac
coun t of vegetative and  rep roductive  obser
vations on P. tetrastromatica, based  b o th  on 
th ree specim ens in the  type  collection in 
L e id en  a n d  on  re c e n t sp e c im e n s  fro m  
D akar, Senegal, W est Africa. G aillard  (1967, 
fig. 1) designated  one of the th ree speci
m ens as the  lecto type of P. tetrastromatica. 
The first account of P. antillarum  w as its 
descrip tion  as Zonaria antillarum  b y  K üt
z ing  (1859). Piccone (1886) transferred  the 
species to  Padina. The fact th a t K ützing  d id  
n o t p rov ide  in fo rm ation  on its p rovenance 
m ay  explain  w h y  Taylor (1960) d id  no t in
clude it in his m arine benth ic  algal flora of 
th e  tr o p ic a l  w e s te rn  A tla n tic . W y n n e  
(1998b) ex am in ed  the  ty p e  sp ec im en  in 
MEL (N ational H erb ariu m  of V ictoria, M el
bourne , A ustralia) and  observed  th a t the 
type locality w as T rin idad  in the  Lesser A n
tilles, as the ep ithe t "antillarum" suggests. 
W ynne also p resen ted  evidence th a t P. an
tillarum  is taxonom ically  identical to  P. tet
rastromatica H auck  (1887), w ith  a type  local
ity of M eith, Som alia.

Padina antillarum  is w id e ly  d is trib u ted  in 
the Ind ian  O cean (Silva et al., 1996, as P. 
tetrastromatica as w ell as P. antillarum) and  
the trop ical coast of W est A frica (Law son 
and  John, 1987, as P. tetrastromatica). A fter 
the orig inal descrip tion  of the species, the 
only  reports  of P. antillarum  in  the  w estern  
A tlantic are those b y  Schnetter (1976) from



290 M. J. WYNNE AND O. DE CLERCK

100pm
FlGS. 11-13. Padina glabra. 11. Habit of specim en, PB-A 580b (MICH). 12-13. Plantules on surface of blade 

(Howe no. 1189, NY).

C olo m b ia  an d  b y  A p o n te  an d  G an esan  and  repeated  b y  G onzález-G onzález et al.
cited by  G anesan  (1990) from  V enezuela  (1996) from  Pacific M exico is m ost likely P.
(both records as P. tetrastromatica). A ccord- crispata T hivy in Taylor (1945).
ing to  T hivy (1945), the rep o rt of P. tetra- Padina glabra w as described  by  G aillard 
stromatica b y  Setchell and  G ard n er (1930) (1966) from  Pointe de Fann, D akar, Senegal,
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FlGS. 14-17. Padina glabra. (These figures are based  on  H ow e no. 1189). 14. Schematic depiction of transition 
from  sporangia-bearing to plantule-bearing soral bands. 15. Individual plantule. 16. Schematic representation  of 
sporangia in a sorus. 17. Sagittal section of blade.

north w est Africa. This is the only  repo rted  
co llection  of th is  species from  the  w est 
coast of A frica (Price et al., 1978). In a p ap er 
not m en tioned  by  G aillard  (1966), D ange-

ard  (1952) repo rted  on various collections 
of Padina from  D akar, inc lud ing  som e from  
Pointe de Fann (the type  locality of P. gla
bra). H e called atten tion  to som e specim ens
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Figs. 18-21. Padina glabra. (These figures are based  on H ow e no. 1189). 18. Surface view  of b lade bearing  sori 

b u t lacking hair bands. 19. Surface view  of blade. 20. Region of sorus bearing sporangia. 21. Sagittal section of 
blade.

of Padina th a t w ere  four cell layers thick, 
had  spo rang ia l sori a rranged  in concentric 
circles g enera lly  associated  in  pairs , and  
w ere  hairless. A ccord ing  to D angeard , J. 
F eldm ann confirm ed his observations and  
s u g g e s te d  th a t  a n e w  g e n u s  c o u ld  be

erected for these specim ens on the basis of 
the absence of hairs. A lthough  D angeard  
m entioned  th a t the four-cell-layered con
struction  suggested  a rela tionsh ip  w ith  P. 
tetrastromatica [= P. antillarum], he refrained  
from  assign ing  a specific nam e. There is
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little d o u b t th a t D angeard  w as dealing  w ith  
th e  sp ec ies  la te r  d e sc rib e d  b y  G a illa rd  
(1966) from  the sam e location as P. glabra.

D angeard  (1952) called atten tion  to the 
fact th a t a specim en of Padina th a t w as d is
trib u ted  as Phycotheca Boreali-A m ericana 
no. 580, specifically 580b, ("Padina durvillaei 
Bory") w as hairless. PB-A 580b w as a col
lection m ade b y  M rs. G. A. H aii, 20.vii.1896, 
from  A nastasia  Island, the identical loca
tion  of the M. A. H ow e collection. A nother 
shared  feature  is th a t these specim ens bear 
p lan tu les; the  p rin ted  label states "Both a 
and b bear te traspores; in b, a large p a rt of 
th e m  h a v e  g e rm in a te d  in  s itu , on  th e  
frond ." Collins and  H ervey  (1917) sta ted  
th a t PB-A 580b "shou ld  be referred  to P. 
variegata", a nam e w hich  w as later replaced 
by  P. vickersiae H ow e (in H oyt, 1920).

The F lorida m ateria l being  assigned to P. 
glabra agrees w ith  G aillard 's (1966) account 
of th is species in  m an y  aspects: the  absence 
of hairs, the  lack of calcification, the (3-)4 
cell-layered o rgan iza tion  and  the cell d i
m ensions, and the non -indusia te  n a tu re  of 
the  sp o ran g ia l sori. The m ate ria l d iffers 
from  G aillard 's  (1966) account of P. glabra 
in the g rea ter size of the b lades (10-12 cm 
tail versus 1.0-1.5 cm  for the type  collec
tion), the  d iv id ed  n a tu re  of the b lades in 
con trast to  entire b lades, and  the p ro d u c 
tion  of p lan tu les. There is a rep o rt of P. 
glabra from  M andapam , so u th ern  Ind ia  by  
R engasam y and  A nand  (1986). T heir obser
vations m in im ize the ap p a ren t differences 
betw een  G aillard 's  account and  o u r obser
vations on the F lorida m ateria l in th a t those 
au tho rs no ted  th a t the b lades w ere  4.0-5.0 
cm  tail, w ere  d iv id ed  d o w n  to the m idd le  
p o rtio n , a n d  b o re  p la n tu le s . T h ey  also  
stress th a t th is is the only  species of Padina 
know n to lack hairs, a feature shared  b y  the 
D akar, Ind ian , and  F lorida collections. A n
o th e r  p o in t  of a g re e m e n t b e tw e e n  th e  
F lorida and  the  In d ian  specim ens is the 
presence of spo rang ia  on the su p erio r side 
of the thallus. D an g eard 's  (1952, fig. 7) de
picted  hairless "Padina sp ."  (from  the type 
locality of P. glabra and  m ost likely belong
ing to  th is species) as be ing  9 cm  tail. Thus, 
the  sm all s ta tu re  re p o rte d  in  G a illa rd 's  
(1966) account of P. glabra w o u ld  be a t the 
low  end  of the possible range. The p ro d u c 

tion  of p lan tu les appears to  be a variable 
feature in som e species of Padina and  in 
o ther D ictyotales. T hivy (1945) referred  to 
these p lan tu le s  as b o th  b ro o d  b u d s  and 
p ro p ag u la , develop ing  in the  place of spo 
rangia  or from  sp o rang ia  a t a v e ry  y o ung  
stage ("p resum ab ly  before reduction  d iv i
sions occurs"). She ind icated  the ir occur
rence in P. durvillei Bory and  P. distromatica 
H auck. These p lan tu les have been  no ted  
also  in P. pavonica b y  B itter (1899) an d  
K uster (1899) and  in P. gymnospora (Klitz.) 
S o n d er b y  H o y t (1920, as P. vickersiae). 
H auck  (1887), G aillard  (1967), and  Law son 
and  John (1977) repo rted  th a t thalli of P. 
antillarum  (= P. tetrastromatica) som etim es 
bear p lan tu les arising  in the sam e position  
as the te traspo rang ia l sori. Fe ldm ann  (1937) 
observed  th a t M ed ite rranean  p lan ts  of Dic
tyota [Dilophus] fasciola (Roth) L am ouroux 
m ay  b ear p lan tu les.

There is som e sim ilarity  of the F lorida 
Padina glabra to  P. profunda, described  by  
E arle  (1969) fro m  th e  D ry  T o rtu g a s  of 
F lorida, G ulf of M exico, and  also repo rted  
from  offshore N o rth  C aro lina  (Schneider 
an d  S earles, 1973). A cco rd in g  to  E arle, 
b lades of P. profunda are non-calcified and  
have fain t p iliferous zones w ith  few  hairs. 
P lants ranged  in heigh t from  10 to 25 cm. 
Blade thickness ranged  from  2 cell layers 
n ear the m arg ins to 3-4 cell layers in the 
m id-b lade po rtion , and  3-6 cells layers at 
the base. R eproductive p lan ts  w ere  no t ob
served.

Padina gymnospora (K ützing) S onder has 
been the only  species of the genus repo rted  
w ith  co n fid en ce  from  th e  eas t co ast of 
F lorida (M offler and  V an B reedveld, 1979, 
as P. vickersiae; see A llen d e r an d  K raft, 
1983). Padina an tillarum  c an  be  d is t in 
g u ished  from  P. gymnospora by  the la tter 
species ' th icker b lad es (6-8 layers in the 
basal region) and  soral b an d s  p laced  p rox i
m al to  each successive h a ir zone.

S chneider and  Searles (1998) rev iew ed  
the m an y  reports  of m arine algae sharing  a 
d is tr ib u tio n  in  th e  e a s te rn  an d  w e s te rn  
trop ical or sub trop ica l A tlantic. This first 
rep o rt of Padina glabra from  the w este rn  A t
la n tic , th u s  s ig n if ic a n tly  e x te n d in g  its 
range, is no t su rp ris in g  because m an y  o ther 
algae have a sim ilar d istribu tion . The rarity
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of this species is an  in teresting  question. 
W hether th is ap p a ren t rarity  of P. glabra is 
real o r m erely  the resu lt of its being  m is
ta k e n  fo r o th e r  sp e c ie s  re m a in s  u n a n 
sw ered.

Key to  the species of Padina know n  for 
the  W estern  A tlan tic1

1. H airs and  h a ir lines absent — P. glabra
1'. H airs and hair lines present (at times

difficult to  detect because th ey  m ay 
have been  shed  or are poorly  devel
o p e d , b u t  th e ir  fo rm a tio n  is re 
vealed  b y  the presence of concentric 
lines)---------------------------------------------  2

2. Sporangial sori closely abu ttin g  the 
h a ir lines on b o th  sides (the low er 
spo rang ia l b an d  often no t w ell d e 
veloped  in P. pavonica)------------------

2'. Sporangial sori no t closely abu tting  
the hairs lin es--------------------------------

3. B lades 3 cell layers (3-4 in  basal re
g io n ); s u p e r io r  su rfa c e  of b la d e  
h eav ily  calc ified , in fe rio r su rface  
m o d e ra te ly  ca lc if ied ; sp o ra n g ia l  
s o r i  w i th  p e r s i s t e n t  in d u s iu m ;  
gam etophy tes b is e x u a l P. pavonica

3'. B lades 4 cell layers (3 in apical re
gion; 6 in basal region); calcification 
absen t or negligible; sporang ia l sori 
n o t in d u sia te ; g a m e to p h y te s  u n i
sexual ----------------------------P. antillarum

4. B lades 4 cell layers in m id  frond; 6-8 
cell layers n ear base; sori p resen t be
tw een  successive h a ir b an d s (alter
n a ting  fertile and  sterile zones ab
sent) --------------------------- P. gymnospora

4 '. B lades e ith e r 2 or 2-3 cell layers 
th ro u g h o u t; a lte rnating  fertile and 
sterile zones p re se n t----------------------  5

5. B lades 2 cell layers th ro u g h o u t  6
5 '. B lades a m ix ture  of 2 and  3 cell lay

ers in sam e th a l l i ----------- P. boergesenii

1Padina profunda is excluded due  to lack of know l
edge of fertile specimens. Padina crispata Thivy in  W.R. 
Taylor is also excluded; it ranges from  Pacific Mexico 
to Pacific Colombia (Taylor, 1945; Schnetter and  Bula 
M eyer, 1982), and  its inclusion in  W ynne's (1998a) 
checklist is an  error.

6. In d u siu m  no t persisten t; sporang ia l 
sori located in p rox im al region of 
fertile zone, just d ista l to ha ir lines 
--------------------------------- P. sanctae-crucis

6'. In d u siu m  persisten t; spo rang ia l sori 
in m id-reg ion  of ha ir lin e s------------- 7

7. S u p erio r surface of b lad e  heav ily  
calcified an d  inferior surface very  
lig h tly  ca lc ified ; su rfa c e  cells of 
b lade  25-38 p m  w ide; sp o rang ia  u p
to 120 p m  in d iam eter — P. haitiensis2

7'. Both b lade surfaces m od era te ly  cal
c if ie d  e x c e p t fo r  z o n e s  of h a ir  
bands; surface cells of b lade  30-50 
p m  w ide; spo rang ia  u p  to 170 p m  in 
d ia m e te r ----------------------- P. perindusiata
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