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Abstract: ties o benthic rine n estrine le s well s nobcteri re in their erl stes in the 
littorl o the stte o bsco. it seen t o sewees re crrentl nown ro bsco. he inentor o 
these orniss ws e bse on sples obtine in si loclities three o the in rine n three in estrine 
environments. We found 147 species and subspeci¿c taxa with Rhodophyta having the greatest number with 84, 
followed by Chlorophyta 44, and ¿nally Phaeophyceae 19. In addition, the 26 species of Cyanobacteria collected are 
recorded for the ¿rst time for the coast of Tabasco since there are no previous reports. The presence of 115 species of 
benthic marine and estuarine algae is reported for the ¿rst time for Tabasco. Most of the new records are Rhodophyta 
. ollowe b hloropht . n heophcee ..  the  new recors o le or bsco
Gayliella ¿mbriata n Grateloupia subpectinata re new recors lso or the eicn tlntic. he hihest nber o 
species ws recore or nche llnes brewter while the lowest nber o t ws recore or ecocn 
Lagoon. According to the Feldmann and Cheney indexes the algal Àora of the coast of Tabasco is tropical. The greatest 
iersit ws on rin the rin seson.
Keywords: Tabasco, Mexico, new records, marine, estuarine, algae, Cyanobacteria.

Inventário de algas bentônicas marinhas e estuarinas e cianobactérias para Tabasco, 
México

Resumo: stos sobre ls rinhs estrins e cinobctris pr o litorl o esto e bsco encontrse 
pens nos estios iniciis. este esto  inentrio esses ornisos oi eito co bse e ostrs obtis e 
seis loclies trs els rinhs e trs e bientes estrinos. s resltos inicr  presen e  tons 
com Rhodophyta apresentando maior diversidade (84), seguido de Chlorophyta (44) e, ¿nalmente, Phaeophyceae (19). 
l isso  espcies e nobcteri so reistrs pel prieir e pr  cost e bsco.  presen e 
 espcies e ls rinhs e estrins bentnics  relt pelo prieir e pr bsco.  iori os noos 
reistros so e hoopht . seio por hloropht . e heophcee .. os  noos 
reistros e ls pr bsco Gayliella ¿mbriata e Grateloupia subpectinata so noos reistros pr  cost tlntic 
o ico.  ior nero e espcies oi loclio no preo e nche llnes ennto o enos nero 
de táxons foi localizado na Lagoa Mecoacán. De acordo com os índices de Feldmann e Cheney, a Àora de algas da 
cost e bsco  tropicl e  ior iersie oi encontr rnte  esto chos.
Palavras-chave: Tabasco, México, registros novos, marinhos, estuarinos, algas, cianobactérias.

Introduction
he l o ico is chrcterie b  reltiel shllow bt well 

eelope continentl shel with n etensie sste o enerll eep 
hr bns o rin oriin n coposition reeric et l. . 
n spite o the etension o the l o eico cost in the eicn 
portion it hs been scrcel stie ro the phcoloicl point o 
iew. he phcoloicl litertre rte et l.  nne  
hihlihts the liite recors or the cost o bsco. rocoe 
 recnn  reporte si t or the n ecocn n 
estrine enironent n ire  recore  species o re 

le hoopht or the nchellnes brewter. n the 
other hn recnn  e r  escribe the eettie n 
reproctie strctres o Gracilaria caudata hoopht or n 
ecocn. entes  recnn  pte inortion bot 
the rine n estrine le or bsco n recore  t o 
le or the bsco littorl. ecentl iroonle et l. 
reported 17 Chlorophyta as new records for this coast. Of the ¿ve 
pblictions entione boe the ost coplete is tht o enties  
recnn  who pblishe n inentor o rine n estrine 
le recore ntil  or the cost o bsco lso sple in or 
loclities: l l ellote l l nreo n ecocn n 



enoonle .. et l.
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nche llnes brewter recorin  t o le o which 
Rhodophyta had the highest number (38), followed by Phaeophyceae (7) 
n hloropht . iroonle et l  crrie ot seerl 
collections in seen loclities: l irr ico e ro l riso 
oblo hiltepec l e os ocs l s riss n nche 
llnes brewter their st ws bse eclsiel on hloropht 
n the thors reporte  new recors o this rop or the cost o 
bsco. n conclsion it is eient tht the lenth o the cost o bsco 
hs not been ell inentorie n there re een portions which he 
not been stie t ll n the ierent rops o rine n estrine 
le he not been ell stie either.

ollectiel or nowlee bot the cnobcteri o the bsco 
cost is lso liite. nobcteri he been oitte in ost sties 
concte on the eicn tlntic benthic le. on the ew reports 
tht he been pblishe is tht o teoi et l. .

he is o this st re to proie n pte reision o the 
iersit n istribtion o the benthic rine n estrine le n 
nobcteri o three new loclities o the cost o bsco n ero 
entl n  chon  chon besies nche llnes 
brewter l rso brewter n n ecocn. e incle 
recors o new le n cnobcteri or bsco s well s t bot 
their istribtion n teporl rition rin the r rin ser n 
rin winter sesons nortes. sin the elnn n hene inees 
the phycoÀora of the coast of Tabasco will be classi¿ed as a function of 
the ltitinl rient n ths estblish the bsis or tre tonoic 
ecoloicl n bioeorphic sties.

Materials and methods

1. Study site and collections

The shoreline of the state of Tabasco is between 092˚ 28 ‘and 094˚ 10’ W, 
and 17˚15’ and 18˚ 39’ N, located in the southeast meso-region of Mexico, 
bone on the north b the l o eico ire  the soth b the 

costline o bsco to the est northest b the stte o peche n 
to the west b the stte o ercr Hernández-Santana et al., 2008. he 
bsco costline presents  orpholoicl preoinnce o low sn 
beches. he cost o bsco hs  wr hi wether tpe  : 
one with  hiher nnl ere tepertre o   . ins occr in 
the ser onths n the precipittion o the riest onth is less thn 
  the percente o winter rin is hiher thn . o the nnl 
totl rc  ilepe  with ini etree les 
between  n    in nr n i between  n    
in  rc  ilepe b. plin ws crrie ot in 
the littorl o bsco in st n oeber  n in pril n 
ne . he collections were e in the intertil one . to . 
eters eep or splin sites were chosen b the tpe o sbstrte 
n o ccess to the loclities.  totl o  sples ws collecte t 
si loclities: nche llnes brewter rine enironent 
 chon rine enironent l riso brewter rine 
enironent n  chon n ecocn n ero entl 
these three loclities o estrine enironent ire . t on the 
 coorintes tpe o sbstrte epth n te o collection in which 
orniss were obtine re shown in ble . le were presere in  
 orlin/se wter soltion. ll rents were ct nll with  
obleee ble n stine with niline ble n hetoilineosine 
or ntoicl obsertions n esreents. ll speciens o re 
n brown crole were crell chece ner the icroscope or 
epiphtes. sin  stereoscopic icroscope eien  n n 
opticl icroscope   epiphtic le were on rowin 
on crole s Gracilaria, Grateloupia, Cladophora n Chnoospora 
on others. hlli were thorohl reiewe ro the bse to the 
apical portion locating ¿lamentous epiphytes and articulated or Àeshy 
crophtes. ter tht sin  oble ee ble lonitinl scrpins 
o  c o ech thlls were perore in orer to locte icroscopic 
le teoi et l. .

eipernent slies were prepre sin corn srp/wter : with 
a trace of phenol added to prevent fungal growth. The identi¿cation at the 

Figure 1. p o the st re n splin sttions.
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speci¿c level was based mainly on lor  chneier  erles 
 ittler  ittler  Cho et al. (2008) wes  thieson 
(2008) n on et l. . or the eterintion o nobcteri 
Gomont (1892) Anagnostidis & Komárek (1988) ore  nnostiis 
 n ore et l.  were used. The sequence of the Àoristic 
list ollows the orer propose b ore  or nobcteri 
nne  n ir  ir  or re brown n reen le. 
ost o the teril nle is eposite n ilble or st in the 
phcoloicl section o erbrio scel cionl e iencis iolics 
t the nstitto olitcnico cionl eico.

or the st o escriptie phtoeorph elnn  propose 
the  /  ine nber o hoopht species iie b the nber o 
Phaeophyceae species) useful for classifying the Àora of a given region 
s  nction o the ltitinl rient. hs  le o the rtio  /   
is chrcteristicll on in tropicl reions while  /   correspons 
with a phycoÀora of cool temperate regions. On the other hand, hene 
 incle the hloropht  bse on the one preiosl entione: 
(R + C) / P and veri¿ed that values of the ratio (R + C) / P> 6 are obtained 
in tropical Àoras, while those in temperate-cold seas are <3.

Results

1. New records of algae and cyanobacteria for Tabasco

A total of 173 taxa was identi¿ed, 84 of them are Rhodophyta, 
 hloropht  heophcee s well s  nobcteri. he t 
identi¿ed from our collections are listed in ble  with splin sites 
sesonlit rine or estrine enironent n tpe o sbstrte where 
the orniss were collecte where the reerence coes ro either ro 
bibliorph or collecte b the thors obsertions on new recors 
or bsco n the tlntic cost o eico n herbri nber. 
n o the new le recors locte in this st re epiphtes n the 
are not reported frequently in the Àoristic lists of Mexican coast of Gulf of 
eico rte et l.  teoi et l.  enties  recnn 
 nne .

wo re le Gayliella ¿mbriata etchell  .. rner .. 
ho  .. oo n Grateloupia subpectinata oles re new recors or 
the tlntic cost o eico. went si nobcteri  hoopht 
18 Phaeophyceae and 34 Chlorophyta are new records for Tabasco. These new 
recors re inicte in ble . he ollowin ilies were the best 
represente in nber o species in the st re: hooelcee  
ericee  rcilricee  lophorcee  ropsicee 
(8) and Ulvaceae (7). These families collectively include 45.57% of the total 
Àoristic diversity registered. The highest species richness was recorded in 
splin sites with roc sbstrte. he loclit with the retest iersit 
of species and subspeci¿c taxa corresponds to the Sanchez Magallanes 
brewter with  species ollowe b the l rso brewter 

with  n  chon   chon  n ero entl  
and ¿nally Laguna Mecoacan with 20 species (ire .

Species and subspeci¿c taxa such as Jania ungulata . brevior eno 
Centroceras gasparrinii enehini tin Spyridia clavata tin 
Polysiphonia scopolorum r. villum . rh ollenber Peyssonnelia 
armorica .. ron  .. ron ebern osse Hecatonema 
Àoridanum .. lor .. lor Herponema tortugense .. lor 
.. lor Rosenvingea orientalis . rh resen Blidingia 
minima eli e tin lin Cladophora crispula icers n 
Pseudobryopsis blomquistii iierrer re consiere nsl becse 
few records are in the Àoristic lists of the Mexican coast of the Gulf of 
eico rte et l.  teoi et l.  enties  recnn 
 nne .

hirt o the  species preiosl recore or bsco rocoe 
 recnn  ire  recnn  e rsssi  
enties  recnn  iroonle et l.  were on 
in this st. he other  species tble  re consiere new recors 
or bsco.

New records for the Atlantic coast of Mexico

Gayliella ¿mbriata n Grateloupia subpectinata o the cost o 
Tabasco, Mexico were recorded for the ¿rst time.

Description

Gayliella ¿mbriata etchell  .. rner .. ho  .. oo 
ires 

pe loclit: re ner   ower liorni eico etchell 
 rner : .

sion: Ceramium ¿mbriatum etchell  .. rner 
epresenttie speciens eine: nche llnes eno 

onle  rc pe .iii.   eettie.
bit n nto: hlli re .. c hih consistin o prostrte 

es iin rise to erect es ire . rect es ber orcipte incre 
and complanate apical regions, main ¿laments 85-95 µm diameter at the 
noes. il cells re sphericl to clinricl. he cropetl cortictin 
¿laments are 3–4 cells long, while the basipetal ones are 2–3 cells long. 
rnches re relrl lternte. ln cells sll eelop ro corticl 
cells of acropetally and rarely basipetally corticating ¿laments, becoming 
strongly protruding, and are clavate, 60-65 µm x 30-34 µm.

eproctie thlli were not on in or collections.
Comments: A particularly interesting case is the ¿nding of Gayliella 

¿mbriata, because this species was ¿rst described by etchell n rner 
 or the  o   l o liorni eico s Ceramium 
¿mbriatum n ws sbseentl trnserre b Cho et al. (2008) to 
G. ¿mbriata. he presence o chrcteristic ln cells on the corticl 
cells n the iensions o thlli ree with those recore in speciens 
ro    eico etchell  rner  wson . 

Table 1. oction o splin sites sbstrte enironent epth n collection tes.

Locality GPS Coordinates Substrate Environment Depth of 
collection Collection dates

. nche llnes 
brewter 18º17’26” N, 93º50’03” W Rocks and arti¿cial 

sbstrtes rine   st n oeber  pril n ne 

.  chon 18º38’51” N, 93º60’61” W ocs rine   oeber  pril n ne 

. n  chon 18º17’56” N, 93º51’03” W tic sclr plnts 
and arti¿cial substrates strine   oeber  pril n ne 

. l rso brewter 18º23’33” N, 93º12’52” W ocs rine   st n oeber  pril n ne 

. n ecocn 18º24’37” N, 93º10’21” W Rocks and arti¿cial 
sbstrtes strine   oeber  pril n ne 

. n ero entl 18º38’41” N, 92º28’07” W Cement Àoor and 
arti¿cial substrates strine   oeber  pril n ne 



enoonle .. et l.
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Table 2. rine n estrine le n nobcteri o the cost o bsco he bbreitions re epline t the en o the tble.

DIVISION/SPECIES LOCALITIES SEASONALITY ENVIRONMENT SUBSTRATE REFERENCE OBS. ENCB Herbarium 
number

CYANOBACTERIA
Cyanophyceae
Oscillatoriales
Oscillatoriaceae

. Blennothrix lyngbyacea tin e 
oont nnostiis et ore      pi s   21883

. Lyngbya confervoides . rh e 
oont     s     

. L. majuscula re e oont    pi p    
. L. salina tin e oont     pi   21968
. L. semiplena . rh e oont     pi    

Homoeotrichaceae
. Ammatoidea aegaea
nnostiis  ntio    pi   

Phormidiaceae
. Coleofasciculus chthonoplastes      pi   
hret e oont . ieesn .. 
ohnsen  . riel

Nostocales
Aphanizomenonaceae

8. Nodularia harveyana hret e ornet 
 lhlt    pi   

Rivulariaceae
. Calothrix confervicola . rh e 
ornet  lhlt     pi   21880

. C. parietina hret e 
ornet  lhlt     pi   

Scytonemataceae
. Scytonematopsis crustacea hret e 
ornet  lhlt oli  ore    pi   

Pseudanabaenales
Pseudanabaenaceae

. Leptolyngbya marina .. rner 
nnostiis     pi   21875 22111

Chroococcales
Chroococcaceae

. Chroococcus ercegovicii ore  
nnostiis    pi   

. C. turgidus tin eli     pi   
. Pseudocapsa maritima ore    pi   

Pleurocapsales
Dermocarpellaceae

. Cyanocystis hemisphaerica
etchell  .. rner s    pi   

. Stanieria sublitoralis . instet 
nnostiis  ntio     pi   

Entophysalidaceae
18. Entophysalis conferta tin .. 
roet  .. il      pi    

Xenococcaceae
. Xenococcus cladophorae ilen 
etchell  .. rner    pi   

. X. minimus eitler    pi   
. X. gilkeyae etchell  . .rner     pi   
. X. pyriformis etchell  .. rner    pi   

: oclities: . nche llnes .  chon . n  chon . l rso . n ecocn . n ero entl esonlit:  inter rins 
 r  er rins nironent: : rine : strine eerences t sorce . his st . enties  recnn  . iroonle et l.  
OBS. (Observations) NRA: New record for Atlantic coast of Mexico NRT: New record for littoral of Tabasco Substrate: R: Rocky As: Arti¿cial Substrate Cm: Cement Àoor Avp: 
tic sclr plnts pi: piphtic on other le 
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DIVISION/SPECIES LOCALITIES SEASONALITY ENVIRONMENT SUBSTRATE REFERENCE OBS. ENCB Herbarium 
number

Synechococcales
Chamaesiphonaceae

. Chamaesiphon rosta¿nskii nsir    pi   
Merismopediaceae

. Aphanocapsa litoralis nsir     pi   
. A. marina nsir    pi   
. Synechocystis minuscula oronichin     pi   21998

RHODOPHYTA
Bangiophyceae
Bangiales 
Bangiaceae  

. Bangia atropurpurea ertens e 
oth . rh     s   

28. B. fuscopurpurea illwn nbe     s   21766 21848 22071

Compsopogonophyceae

Erythropeltales

Erythrotrichiaceae
. Erythrotrichia carnea
illwn . rh     pi   

. Sahlingia subintegra osenine 
ornnn     pi    

Stylonematophyceae
Stylonematales
Stylonemataceae

. Chroodactylon ornatum . rh 
sson    pi   

. Stylonema alsidii nrini .. 
rew     pi   21875 22062

Florideophyceae
Acrochaetiales
Acrochaetiaceae

. Acrochaetium Àexuosum icers     pi    
. A. microscopicum eli e tin 
eli      pi   21772 21849 22072

. Acrochaetium sancti-thomae resen    pi   
. A. sagraeanum ontne ornet    pi   /
. A. secundatum nbe eli    pi   /

Colaconematales
Coleconemataceae

38. Colaconema dasyae ollins 
Stegenga, I. Mol, Prud’homme van 
eine  ohorst

   pi   21948 22064

. C. daviesii illwn teen    pi   
. C. hallandicum lin onsorillo 
nson nil  iill    s   

. C. hypneae resen .. 
ntos  .. or     pi   21769 21898 21913 

22082 21934
. C. savianum enehini . ielsen    pi   

Corallinales
Corallinaceae

. Hydrolithon farinosum
.. oro .. 
enrose  .. hberlin

    pi   

. Jania adhaerens .. oro       
: oclities: . nche llnes .  chon . n  chon . l rso . n ecocn . n ero entl esonlit:  inter rins 
 r  er rins nironent: : rine : strine eerences t sorce . his st . enties  recnn  . iroonle et l.  
OBS. (Observations) NRA: New record for Atlantic coast of Mexico NRT: New record for littoral of Tabasco Substrate: R: Rocky As: Arti¿cial Substrate Cm: Cement Àoor Avp: 
tic sclr plnts pi: piphtic on other le 
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enoonle .. et l.
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. J. capillacea re       
. J. ungulata . brevior eno    pi   
. J. rubens innes .. oro        22458
48. Lithophyllum prototypum oslie 
oslie       

. L. stictiforme rescho c        
Ceramiales
Callithamniaceae

. Aglaothamnion boergesenii ponte  
D.L. Ballantine) L’Hardy-Halos & Rueness       /

. Callithamnion corymbosum
.. ith nbe     pi     

Ceramiaceae
. Antithamnionella boergesenii
orci  .rnri thnsiis    pi   22088

. An. elegans erthol 
.. rice  .. ohn    pi    

. Callithamniella tingitana
chosboe e ornet elnnoer    pi   22138

. Centroceras gasparrinii enehini 
tin           

. Cn. hyalacanthum tin    pi   21874 22047
. Cn. micracanthum tin         
58. Ceramium brevizonatum r. 
caraibicum .. etersen  resen       22038

. C. cruciatum .. ollins  ere       21883 22056
. C. leutzelburgii chit     pi   
. Gayliella Àaccida re . . ho 
 . . cor     pi   21874 22037

. G. ¿mbriata etchell  .. rner 
.. ho  .. oo    pi   

. G. mazoyerae .. ho 
reeric  oersn    pi   

. G. transversalis ollins  ere 
.. ho  reeric    pi   

Spyridiaceae
. Spyridia clavata tin       21977 21978
. S. hypnoides or e intincent 
penss        

Wrangeliaceae
. Wrangelia argus ontne ontne      pi  s     

Dasyaceae
68. Dasya pedicellata . rh . 
rh       

. Heterosiphonia crispella . rh 
.. nne    pi   

Delesseriaceae
. Caloglossa leprieurii ontne . 
rtens        

Rhodomelaceae
. Acanthophora muscoides innes 
or       

. A. spicifera hl resen           
. Bostrychia radicans (ontne 
ontne    s   /

: oclities: . nche llnes .  chon . n  chon . l rso . n ecocn . n ero entl esonlit:  inter rins 
 r  er rins nironent: : rine : strine eerences t sorce . his st . enties  recnn  . iroonle et l.  
OBS. (Observations) NRA: New record for Atlantic coast of Mexico NRT: New record for littoral of Tabasco Substrate: R: Rocky As: Arti¿cial Substrate Cm: Cement Àoor Avp: 
tic sclr plnts pi: piphtic on other le 
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. Bryocladia cuspidata . rh e 
oni          

. B. thyrsigera . rh . chit          
. Chondria collinsiana . owe       
. Melanothamnus ferulaceus
hr e . rh pi  s      pi   21981 21983

78. M. sphaerocarpus resen 
pi  s     s pi   21980 22005

. Polysiphonia atlantica prn  .. 
orris     pi    

80. P. havanensis ontne       pi s     
81. P. schneideri . terce  .. 
reshwter    s   

82. P. scopolorum r. villum . rh 
ollenber    pi   

83. P. subtilissima ontne       s     
84. Yuzurua poiteauii r. gemmifera
re .. nne    s   

Gelidiales
Gelidiaceae

85. Gelidium americanum .. lor 
ntelices           

86. G. corneum son .. oro        
87. G. pusillum tchose e olis         22007 22008

Pterocladiaceae
88. Pterocladiella sanctarum
elnn  el ntelices       

Hildenbrandiales
Hildenbrandiaceae

89. Hildenbrandia rubra oerelt 
enehini       

Peyssonneliales
Peyssonneliaceae

. Peyssonnelia armorica .. ron  
.. ron ebern osse    pi   

. P. rubra reille . rh       21348
Gigartinales
Cystocloniaceae

. Hypnea cornuta tin . rh       
. H. musciformis len in cin . . 
oro     pi  s   22076 22078 22081

. H. spinella . rh tin       pi   21875 22051 22052
. H. valentiae rner ontne        

Gigartinaceae
. Chondracanthus acicularis oth 
reeric       22108

Phyllophoraceae
. Gymnogongrus grif¿thsiae rner 
rtis       

98. G. tenuis . rh        21876 22103
Gracilariales
Gracilariaceae

. Gracilaria blodgettii re          
. G. bursa-pastoris
.. elin .. il    s    

. G. caudata . rh         22068 22069
: oclities: . nche llnes .  chon . n  chon . l rso . n ecocn . n ero entl esonlit:  inter rins 
 r  er rins nironent: : rine : strine eerences t sorce . his st . enties  recnn  . iroonle et l.  
OBS. (Observations) NRA: New record for Atlantic coast of Mexico NRT: New record for littoral of Tabasco Substrate: R: Rocky As: Arti¿cial Substrate Cm: Cement Àoor Avp: 
tic sclr plnts pi: piphtic on other le 
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. G. cervicornis rner . rh        
. G. damaecornis . rh       21852 21997
. G. Àabelliformis . ron  
. ron reeric  rel         21874 21875 22109

. Gracilariopsis longissima
.. elin . teentot
 .. rine  .. rnh

        22085 22089

Halymeniales
Halymeniaceae   

. Grateloupia ¿liformis tin         
. G. gibbesii re        
108. G. subpectinata oles .     s    
. Prionitis pterocladina .. nne        

Rhodymeniales
Lomentariaceae

. Ceratodictyon variabile . rh 
.. orris       22086 22088

OCHROPHYTA
Phaeophyceae
Dictyotales
Dictyotaceae

. Dictyopteris delicatula .. oro     pi   
. Dictyota crenulata . rh        21958 22148

Asterocladales
Asterocladaceae

. Asterocladon rhodochortonoides
resen . wi . sto 
. otor  . oe

   pi    

Scytothamnales
Asteronemataceae

. Asteronema breviarticulatum
. rh ries  oon         

Bachelotiaceae
. Bachelotia antillarum rnow 
erlo        

Ectocarpales
Acinetosporaceae

. Feldmannia duchassaingiana
rnow ish  heel       22481

. F. irregularis tin el       22482

118. F. mitchelliae re .. i     pi    21946 21948 21949 


. Herponema tortugense .. lor 
.. lor    s   /

Chordariaceae
. Hecatonema Àoridanum .. lor 
.. lor    pi   21853

. Kuetzingiella elachistaeformis
erich . lrishnn  inr     pi   

Ectocarpaceae
. Ectocarpus siliculosus illwn 
nbe         21938 21945 21950

Scytosiphonaceae
. Chnoospora minima erin 
penss          

: oclities: . nche llnes .  chon . n  chon . l rso . n ecocn . n ero entl esonlit:  inter rins 
 r  er rins nironent: : rine : strine eerences t sorce . his st . enties  recnn  . iroonle et l.  
OBS. (Observations) NRA: New record for Atlantic coast of Mexico NRT: New record for littoral of Tabasco Substrate: R: Rocky As: Arti¿cial Substrate Cm: Cement Àoor Avp: 
tic sclr plnts pi: piphtic on other le 
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. Colpomenia sinuosa
ertens e oth erbs  olier         

. Rosenvingea Àoridana .. lor 
.. lor       

. R. intricata . rh resen        
. R. orientalis . rh resen       

Sphacelariales
Sphacelariaceae

128. Sphacelaria rigidula tin     pi  s     
. S. tribuloides enehini         

CHLOROPHYTA
Ulvophyceae
Phaeophilales
Phaeophilaceae

. Phaeophila dendroides .. ron 
 .. ron tters      pi   21863

Ulvales
Kornmanniaceae

. Blidingia marginata . rh ... 
ner e liin     p    

. Bl. minima eli e tin lin     pi p   21878 21896 21916 


Ulvaceae
. Ulva clathrata oth . rh.    s   21864
. U. compressa innes       pi    
. U. fasciata elile        21842 21894
. U. Àexuosa len       s   21778 21845 21882
. U. Àexuosa sbsp. paradoxa
. rh .. nne         21873 21928

138. U. intestinalis innes           
. U. rigida . rh         21856 21868

Ulvellaceae
. Ulvella lens .. ron  .. 
ron    pi   

. Ul. scutata eine . ielsen .. 
O’Kelly & B. Wysor    s   /

. Ul. viridis eine . ielsen .. 
O’Kelly & B. Wysor     pi    

Boodleaceae
. Boodlea composita re . rn       
. Cladophoropsis membranacea
on n e . rh resen       21890

. C. sundanensis einbol       /
Cladophoraceae

. Chaetomorpha aerea illwn 
tin       

. Ch. antennina or tin         21771 21855
148. Ch. linum .. ller tin .    pi p   21777 21860
. Ch. minima ollins  ere    pi   
. Ch. nodosa tin        21839 21910
. Cladophora coelothrix tin       21883
. Cl. crispula icers    s    
. Cl. crystallina oth tin       //
. Cl. dalmatica tin       
. Cl. Àexuosa .. ller tin       /

: oclities: . nche llnes .  chon . n  chon . l rso . n ecocn . n ero entl esonlit:  inter rins 
 r  er rins nironent: : rine : strine eerences t sorce . his st . enties  recnn  . iroonle et l.  
OBS. (Observations) NRA: New record for Atlantic coast of Mexico NRT: New record for littoral of Tabasco Substrate: R: Rocky As: Arti¿cial Substrate Cm: Cement Àoor Avp: 
tic sclr plnts pi: piphtic on other le 
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enoonle .. et l.
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his species hs been reporte ro ore ietn pn hin ni 
strli ew eln wii rin slns oloon slns n 
lpos slns ir  ir ). Therefore this is the ¿rst record 
o Gayliella ¿mbriata or bsco n oreoer or the tlntic cost 
o eric.

Grateloupia subpectinata oles ires  
pe loclit: pn.
eterotpic snons:
Grateloupia luxurians . epp  .. epp .. iles .. 

McIvor & Guiry 2005: 58
Grateloupia ¿licina r. luxurians . epp  .. epp : 
epresenttie speciens eine: nche llnes rewter 

teo i eno onle  lenci orres .i.  
 ele thlli n tetrspornil thlli n  chon 
teo i  eno onle .i.   ele.

bit n nto: he thlls risin ro  iscoi holst is ore 
b siple or pinnte erect rons tperin t the ens inl copresse 
mucilaginous but ¿rm, reddish to blackish purple, sometimes greenish. 
Thalli are 2.0–7.0 cm high, simple linear compressed and 375-450 µm 
ieter corte  lers the cells onilior or rone to stellte in 

DIVISION/SPECIES LOCALITIES SEASONALITY ENVIRONMENT SUBSTRATE REFERENCE OBS. ENCB Herbarium 
number

. Cl. fracta .. ller e hl 
tin       21858

. Cl. glomerata r. crassior . rh 
oe       /

158. Cl. hutchinsiae illwn tin       
. Cl. sericea son tin         21884 21887 21891
. Cl. submarina . ron  . ron       21897
. C. vagabunda innes n en 
oe             

21918
. Pseudorhizoclonium africanum
tin oeeer     pi s   21860 21886 21926

. Rhizoclonium riparium oth re      pi   21840 21861
. Willeella brachyclados ontne 
.. nne          

Bryopsidales
Bryopsidaceae

. Bryopsis halliae .. lor       21843
. B, hypnoides .. oro       21895 21919
. B. pennata tin ollins  ere       21846 21877
168. B. pennata r. leprieurii tin 
ollins  ere       21776 21841

. B. pennata r. secunda re 
ollins  ere       21847 21863 22145

. B. plumosa son . rh.        21774 21844
. Pseudobryopsis blomquistii
ierrer       

. Trichosolen duchassaingii . rh 
.. lor       21866 21867

Ulotrichales
Ulotrichaceae

. Urospora penicilliformis oth 
rescho    p   21848

: oclities: . nche llnes .  chon . n  chon . l rso . n ecocn . n ero entl esonlit:  inter rins 
 r  er rins nironent: : rine : strine eerences t sorce . his st . enties  recnn  . iroonle et l.  
OBS. (Observations) NRA: New record for Atlantic coast of Mexico NRT: New record for littoral of Tabasco Substrate: R: Rocky As: Arti¿cial Substrate Cm: Cement Àoor Avp: 
tic sclr plnts pi: piphtic on other le 

Figure 2. ber o species per iision per loclit
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shape 7-8 µm x 7.5-8.5 µm; medulla ¿lamentous with lax ¿laments of 
3-4 µm in diameter.

etrsporophtes n etophtes isoorphic the etophtes 
ioecios with reproctie strctres scttere oer the entire thlls 
ecept the bsl prts.

etrsporni initite ro inner corticl cells crcitel iie when 
mature, 14-15 µm wide x 29-30 µm long. Carposporangial ampullae not found; 
gonimoblasts 60-80 µm immersed inside the medulla and surrounded by 
branched ampullar ¿laments and a network of secondary medullary ¿laments.

oents: erin the iensions o the thlls tetrsporni 
n onioblsts show  sller sie thn those recore in speciens 

Figure 3. Gayliella ¿mbriata: Sánchez Magallanes (ENCB 22091). 3a. General appearance of the ¿lamentous thallus growing on Spyridia sp rrowhe. cle  
µm. 3b: Base of the thallus on the host (white arrowhead). Note rhizoid (arrow), and the prominent gland cells (black arrowhead) on the cortical bands. Scale 135 µm. 
c: Detail of verticilar arrangement of gland cells (arrowheads). Scale 25µm. 3d: etil o n picl brnch withot orciptes pices. ote the picl cell rrow n 
gland cells (arrowheads). Scale 20 µm. 3e. Grateloupia subpectinata: nche llnes   : tetrspornil thlls. cle . c. : . subpectinata:
Sanchez Magallanes (ENCB 22016), Female thallus. Scale 1.8 cm. 3g: Cross-section through a blade showing cortex (arrow) and developing medulla. (Arrowhead). 
Scale 150 µm. 3h: Cross-section through a blade showing an immature tetrasporangium (arrowhead) and a mature, cruciately divided tetrasporangium. (Arrow) Scale 
95 µm. 3i: Close-up of mature gonimoblast (arrow). Scale 80 µm. 3j: Cross-section through a blade showing the gonimoblasts (arrow) borne on an expanded fusion cell. 
Note the elongated ampullar ¿laments (arrowhead). Scale 60 µm.

ro pn e et l. . eicn speciens o Grateloupia 
subpectinata re orpholoicll siilr to G. ¿licina .. oro 
. rh. eertheless both species he  consierble orpholoicl 
plsticit e et l.  erle et l. . opresse n 
brnchin Grateloupia species are notoriously dif¿cult to identify due to 
their orpholoicl siilrit n lc o clerct inostic chrcters. 
he chrcteristics o or speciens re closer to the concept o Grateloupia 
subpectinata so it is consiere  new recor or bsco n the eicn 
tlntic. his ton hs been lso recore in the ribben slns 
nne  ritin rnce pin n strli ir  ir .
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Discussion

1. Floristic composition

ere we report the presence o  preiosl nreporte benthic 
rine n estrine le n  nobcteri or the continentl costs 
o bsco two o the new recors or the tlntic cost o eico. 
nclin the recentl pblishe reports o species ro bsco enties 
 recnn  iroonle et l.  the totl nber o 
species increses to . his represents n increse o   pte 
ro the nber pblishe in the recent rticles o enties  recnn 
 n iroonle et l.  who bse their nlses on 
reports in the litertre n recent collections obtine b these thors. 
hen nlin the ierent tonoic rops ble  or sre 
reslte in  consierble increse in the nber o hoopht t 
. ollowe b hloropht . n heophcee ..

on the new recors we cn hihliht: Acrochaetium sagreanum, 
A. microscopicum Antithamnionella boergesenii, An. elegans, Heterosiphonia 
crispella, Gayliella mazoyerae, G. ¿mbriata, Peyssonnelia armorica 
Asterocladon rhodochortonoides Hecatonema Àoridanum Herponema 
tortugense, Phaeophila dendroides, Ulvella lens, Ul. scutata, n Ul. viridis. 
Epiphytes are a very important group in the algal Àora, especially in Tabasco, 
whose coast has many Àoodplains, extensive sandy beaches, coastal lagoons, 
brewters n er epose roc costs lcin o le.

n this st  totl o  t o nobcteri were on t si 
loclities o bsco n constitte . o the new recors.  list o 
identi¿ed species is given in ble . here ws  oinnce o ebers 
o the orers scilltoriles n lerocpsles  n ostocles 
(15%), and all 26 taxa were reported for the ¿rst time in studies of the 
bsco cost. pecies with wie istribtion in the st re re Lyngbya 
confervoides Calothrix parietina and Scytonematopsis crustacea ll o 
which he been reporte in peche n intn oo. ith rer 
to the species o hroococcles n lerocpsles sch s Pseudocapsa 
maritima Chroococcus ercegovicii Aphanocapsa littoralis ll were 
recore ro one loclit while Entophysalis conferta ws present in 
¿ve of the six study sites, being the most frequent and abundant of all the 
cnobcteri recore in or st.

n the lst  ers the presence o cnobcteri in brcish
wter sstes hs been incresinl reporte worlwie. hen  wie 
iersit o cnobcteri species cn be on in brcish wter sstes 
opes  sconcelos . n this st ten species o nobcteri 
were obsere in n ero entl loclit with estrine enironent 
while in the nche llnes brewter  species were recore. 
Finding such a number of species con¿rms the ability of cyanobacteria to 
colonie the sbstrte ilble bilit or epiphtis n to or ts 
in brcish estrine n rine wters.

ost o these orniss reires cltre sties n when possible lso 
the ppliction o oleclrenetic technies ernecer  ehrtnn 
.  etile tonoic nlsis o these t will reslt in hiher 
species nbers or bsco.

2. Type of environment and substrate

ccorin to or st o the  species  eelop eclsiel in 
rine enironent  in estrine enironent while  were locte in 
both estrine n rine enironents. ost o the hoopht eelop 
in rine roc res wheres ebers o hloropht re estblishe 
n eelope in both rine n estrine enironents. n the cse 
o brown le ost o the  occr in the rine enironent. 
hese reslts ree with those escribe b clther et l.  
who inicte tht brown n re le re lost eclsiel rine 

species n the hloropht cn occsionll be bnnt in the lower 
slt rsh one in estries.

In our study, the localities with rocky substrate with marine water inÀuence 
present hih species richness copre with estrine loclities.  totl 
of 89 species was registered in this type of substrate. The rocky substrate 
is orble or the eelopent o  ret nber o rine tropicl 
sewees o eriles orllinles lophorles n ropsiles. 
On the other hand, the sampling sites with arti¿cial substrate as plastic, 
net ropes, ¿shing lines, textiles and concrete debris present lower richness 
(25); it may be because the arti¿cial substrate limits growth of marine algae 
and cyanobacteria because they aren’t hard and/or stable (ntelices  
roolrno et l.  teoi et l. . oreoer or 
reslts ree with the stteent b rto  who inictes tht the 
Àora of the brackish water is poor in species in comparison with those of the 
se n the resh wter. ost o the rine orniss re stenohline n 
re nble to lie pernentl in wter with  hiher or lower sltcontent 
thn tht o the se.

3. Epiphytic species

piphtes re sll sie oten icroscopic n their ptie strte 
s epiphtes epens on the pernence o their host n is ecte b 
copetition between the or the sbstrte n liht on other ctors. 
The identi¿cation of these species is complicated because their characteristics 
are dif¿cult to observe. On the other hand, previous works were developed 
with ierent obecties so the he not been siilrl inentorie.

Seventy-¿ve epiphytic species (ble  were on  o which 
correspon to nobcteri  to hoopht si to heophcee n 
nine to hloropht. he hihest nber o epiphtes ws obsere in the 
r seson with  with  reter nber o cnobcteril species s well 
s the ilies crocheticee hooelcee n ericee which 
cover other algae up to almost 90% of their surface. This ¿nding agrees 
with wht is obsere in soe brown le n rine phneros in 
which the leel o epiphtis is reter when the srce n bioss o 
these orniss re lrer. his conition is lso ttribte to the ecrese 
o eense sbstnces inst the epiphtes s the host becoes senescent 
rtoirre n iosenore .

ost o the epiphtes were reentl on rowin on perennil re le 
sch s Acanthophora, Bryocladia, Gracilaria, n Grateloupia. t hs been 
seste tht host loneit shol be lon enoh to llow these orniss 
to coplete their lie ccle n tht this iht be  liel reson or the bsence 
o epiphtes on nnl n epheerl le ntelices .

4. Seasonality

epertre n liht eterine the ltitinl istribtion o sewees 
and therefore their geographical distribution for they also inÀuence the 
coposition rition n perioicit o popltions t the intertil 
n sbtil leels ntelices . n or st re ser s re 
 to  hors loner tht in the winter. ence the ilbilit o liht or 
seaweed and estuarine organisms is higher, which inÀuences the species 
richness o these orniss rin the ser rin seson with 
62 Rhodophyta (49.2%), 15 Phaeophyceae (11.9%), 28 Chlorophyta (22.2%) 
and 21 Cyanobacteria (16.68%). The lowest speci¿c richness occurred in 
winter rins nortes in which the rin is reter thn . n tepertre 
les between  n    with  hoopht .  heophcee 
.  hloropht . n  nobcteri .. 
inll rin the r seson  hoopht .  heophcee 
(13.3%), 24 Chlorophyta (28.9%), and 7 Cyanobacteria (8.4%) occurred 
ire  or or reslts re siilr to those reporte in preios sties 
in the eicn tlntic where entione tht the species richness o le 
is hiher in the rin seson rte et l.  llesiene et l 
 teoi et l. .
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n the roc one o the nche llnes brewter n l 
riso brewter neros species o the ilies orllincee 
hooelcee ctocrpcee ictotcee n lcee occrre. 
hoopht ointes in nber with  in nche llnes n 
 in l rso. n the r n rin sesons Ulva fasciata U. rigida, 
Cladophora vagabunda n Bryopsis pennata re coon while Asteronema 
breviarticulatum n Ectocarpus siliculosus re the ost coon in the 
rin seson. t is eient tht in the estrine res the sllest nber 
o species is presente the n ecocn hin the lowest iersit 
with onl  hoopht  hloropht n  nobcteri.

5. Biogeography

he reslts o the present st were nle pplin the elnn 
and the Cheney indexes and compared with ¿ndings by teoi  
enoonle  or oel isln enoonle et l. 
 o eres sln recnn et l.  or erto orelos 
Huerta-Múzquiz et al. (1987) rtennr et l.   n 
ncheolin et l.  or the cost o ctn n teoi et l. 
 or the cost o peche. ble  shows the t obtine pplin 
the Feldmann and Cheney indexes to the ¿ve regions mentioned; the 
phycoÀora of the study area is similar to that of the coast of the state of 
intn oo with  le close to tht obtine or the oel n 
eres slns both istinctl ribben loclities.

he inees se inicte tht the rine n estrine le o the 
cost o bsco he  preoinntl tropicl istribtion with tropicl 
eleents sch s Melanothamnus ferulaceus Hypnea musciformis, Jania 
adhaerens, Gracilaria Àabelliformis, Gracilariopsis longissima, Dictyopteris 
delicatula, Dictyota crenulata, Chnoospora minima, Chaetomorpha antennina, 
Ulva rigida n Cladophora Àexuosa, among others. The phycoÀora of 

the cost o bsco conors to the pttern on in ll costlines o the 
sttes o the l o eico rte et l.  teoi et l. .

Acknowledgments
he thors cnowlee the nstitto olitcnico cionl 

    which proie 
¿nancial assistance, facilities and equipment necessary for the 
development of this study. The ¿rst two authors thank the Instituto 
olitcnico cionl n the oisin e percin  oento e 
ctiies cics el ... or the ellowships rnte  
n  thn /.

Author contributions
A. Catalina Mendoza-González collected and identi¿ed specimens, 

nle t n prticipte in writin the tet.
Luz Elena Mateo-Cid collected and identi¿ed specimens, participated 

in writin the tet nle t n eite the photorphs.
Deisy Yazmín García-López collected and identi¿ed the samples and 

eite p.
ll thors contribte to criticl reision in intellectl content.

ConÀicts of interest
The authors declare that they have no conÀict of interest related to the 

pbliction o this nscript.

References

 .  , J. 1988. Modern approach to the classification 
system of Cyanophytes. 3. Oscillatoriales. Arch Hydrobiol Suppl. 80: 327-472.

 .   .. . ew recors o benthic rine 
le n nobcteri or ost ic n  coprison with other entrl 
ericn contries. eloln r. es. :.

 . .  .    .. . 
crols e erto el ro nt osl  l recios peche 
México, con algunas consideraciones Àorísticas y ecológicas para el estado. 
Hidrobiológica 15 (1): 89-96.

 . . .  new iproe rtio or coprin sewee lors.  
hcol. sppl.: .

 . .  . .  ..  ..  
.  , S. 2008. Gayliella en. no. in the tribe eriee 
ericee hoopht bse on oleclr n orpholoicl eience. 
J Phycol. 44(3): 721-738.

 . .  , A.C. 2008. The seaweeds of Florida. University 
ress o lori. inesille.

 . .  .   . . ist ctli e ls 
ls rins bentnics e erto orelos intn oo ribe eicno. 
olibotnic : .

 ..    . . Gracilaria caudata . 
rh rcilricee hoopht en el tlntico eicno. irobiolic 
: .

 ..  ..  .  .   . 
. einstteent o Grateloupia subpectinata hoopht lenicee 
bse on orpholo n rbc seences. hcol es :

 . . echerches sr l ttion rine e l iterrne. 
 te es lbres. e lol : .

 .  ...  ..  .  
..  ..   .. . ewees 
hoopht hloropht n heophcee o the l o eico. n: l 
o eico oriins ters n iot: ioiersit. .. eler  .. p 
eds.). Texas A&M University Press, College Station, Texas. v. 1, p. 45-87.

Figure 4. ber o species per iision per seson

Table 3. elnn n hene inees or soe rine n estrine enironents 
o the l o eico n eicn ribben cost.

Locality
Feldmann Index Cheney Index

(R/P) (R+C)/P
sl eres intn oo . .
sl oel intn oo . .

erto orelos intn oo . .
ost o ctn . .

ost o peche . .
ost o bsco his st . .



enoonle .. et l.

 Biota Neotrop. : e 

http://www.scielo.br/bn http://.oi.or/./

 .   . . epertr ei. tls cionl 
e ico o .. nstitto e eor  ico.

 .   . b. epertrs etres tls cionl 
e ico o .. nstitto e eor  ico.

 .  .   . 
. istribcin eoric  ini por el sstrto e ls ls eres 
hlorophcee bentnics e ls costs eicns el olo e ico  
Mar Caribe. Bol Soc Bot Mex 76: 61-78.

 .   .. . oe rine le ro ew oth les.  ot 
: .

, M. 1892 ‘1893’. Monographie des Oscillariées (Nostocacées Homocystées). 
eie prtie.  nbes. nn ci t ot er 7 : .

 . .   .. . orlwie electronic bliction. tionl 
niersit o reln. lw reln. http://www. lebse.or. lst ccess 
in //.

 ...   . . stetics o the rcilricee 
rcilriles hoopht:  criticl ssessent bse on rbc seence 
analysis. J Phycol 40: 138-159.

 . . rcish wter s n enironent or le. le : .
 ..  .   

..   , L. 2008. Morfodinámica de la línea de costa 
el esto e bsco ico: tenencis ese l sen it el silo 
XX hasta el presente. Investigaciones Geográ¿cas, Boletín del Instituto de 
Geografía UNAM : .

 .  ..   .. 
1987. Avance sobre un estudio de las algas marinas de la Península de Yucatán. 
htoloi : .

, J. 2010. Recent changes (2008) in cyanobacteria taxonomy based 
on  cobintion o oleclr bcron with phenotpe n ecoloicl 
conseences ens n species concept. robioloi : .

 .   . . oencltrl noelties in 
chroococclen cnoprorotes. resli 67: .

 .  .  .   .. . 
onoic clssiiction o cnoprorotes cnobcteril ener  
using a polyphasic approach. Preslia 86: 295-335.

 ..   .. . ribben ree plnts. n ientiiction 
ie to the ree plnts o the ribben hs lori n l o eico. 
shore rphics. shinton.

 ..   .. . lntonic n benthic cnobcteri 
o ropen brcish wters:  perspectie on estries n brcish ses. r 
 hcol : .

 .. ..   . . strine benthic 
le. n strine colo .  r .. rp .. ep  . e
rncibi es.. ew erse:  ohn ile  ons nc. bliction. ew 
erse. p. .

 ..   .. . lor icolic: 
iersi iportnci econic  consercin. n ioiersi ctic e 
la Isla Cozumel (L. Mejía-Ortiz, ed.) Distrito Federal: Plaza Valdés. p. 81-113.

 ..  ..  ..  
 . . ls rins bentnics el litorl e peche 
ico. ct ot e : .

 . .  . .   .. . 
ctn sewees ro the oshore wters o sl eres intn oo 
México. Bot Mar 50: 280-287.

 .   .. . crols estrins 
del litoral Mexicano del Golfo de México. Cryptogamie Algol 16: 189-198.

 . .  . .   
. . tloo e ls bntics e ls costs eicns el olo e 
ico  r ribe. oisin cionl pr el stio e l ioiersi 
 niersi cionl tno e ico. ico .. ico.

 .  .   . 
. stio icolorstico e l ln e o rtos ctn ico. 
irobiolic : .

 .  .   .. 
. he istribtion o rine le in  costl loon northern ctn 
eninsl eico. eotrop iol onser : .

 .   . . inic en 
el epiitiso e Padina concrescens ictotles heopht en el sreste e 
l ennsl e  liorni ico. ien r : .

 .  .   .. 
. eos reistros e ls eres rins lophcee pr bsco 
México. Acta Bot Mex 118: 121-138. DOI: http://dx.doi.org/10.21829/abm118. 
.

 .. . stio preliinr e ls ls ros hoopht el 
litorl el esto e bsco ico. esis roesionl niersi cionl 
tno e ico tcl. llnepntl sto ico ico.

 .  .  . 
  . . nlisis e l bioiersi e ls rins 
sits entre itn  hbrn ctn. nenier : .

 . . colo e ls rins bentnics. ectos e ctores 
bientles. ntio e hile: ontiici niersi tlic e hile.

 . .   . . . ewees o the sothestern 
nite ttes. pe tters to pe erl. e niersit ress. rh.

 .   .. . ist ctli e ls crols 
e bsco ico. ct ot en  : .

 ..   .. . ew rine le ro the l 
o liorni. roc li c ci eries 4 :   pltes.

 . . . rine le o the estern tropicl n sbtropicl costs 
o the eric. niersit o ichin ress. nn rbor.

 .  ..  . 
 .   . . he ens Grateloupia . rh 
lenicee hoopht in the h oon rnce eiterrnen:  
cse st o rine plrispeciic introctions. hcoloi  : .

 ..  ..   . . orpholoicl n oleclr 
chrcterition o species o the ens Centroceras ericee eriles 
inclin two new species.  hcol : .

 ..  ..   .. . sin rbc seence t 
to ressess the tonoic position o soe Grateloupia n Dermocorynus
species lenicee hoopht ro the northestern tlntic. r  
hcol : .

 . . .  checlist o benthic rine le o the tropicl n 
sbtropicl western tlntic: orth reision. o ewii eihete : .

Received: 27/05/2017
Revised: 24/09/2017

Accepted: 25/09/2017
Published online: 26/10/2017


