
PART VI 
SYSTEMATIC SURVEY OF 

PLANT COMMUNITIES 



This systematic review is a more detailed and elaborated version of the 
classification of the vegetation of Cuba, published by Borhidi, Muñiz and Del Risco 
(1979). It is based mainly on the original phytosociological relevés made by Borhidi, 
Borhidi and Muñiz, Borhidi and Del-Risco, Borhidi and R. Capote between 1969 
and 1979, with a consideration of the vegetation studies and results of Knapp (1964, 
1965), Cuatrecasas, Chapman, Ciferri, Gómez-Pompa, Hadac, Dansereau, Mon
eada, G. Mueller, Balátová, Berazain, Gutte, Samek, Schubert and collaborators, 
Stehlé, Stoffers, Smith, van Donselaar, etc. The review contains the first description 
and original type relevés of many Cuban and Antillean plant communities. 

1. Class: SALVINIO-EICHHORNIETEA 
Borhidi and Del-Risco in Borhidi et al. (1979) 1983 

(Syn.: Cabombo-Eichhornietea Knapp 1964) 

The free-floating phanerogamic vegetation of the Neotropical freshwaters, 
especially in the Caribbean area. 

Characteristic species: Salvinia auriculata, S. rotundifolia, Azolla caroliniana, 
Lemna mínima, L. perpusilla, Eichhornia crassipes, E. azurea, E. heterosperma, E. 
diversifolia, Pistia stratiotes, Aldrovanda vesiculosa, Utricularia spp. 

1.1 Order: SALVINIO-EICHHORNIETALIA 
Borhidi in Borhidi et al. (1979) 1983 

Free-floating phanerogamic plant communities of the Neotropical areas, formed 
by unrooted plants floating on the surface of mainly eutrophic freshwater tables. 

Characteristic species: Salvinia auriculata, S. rotundifolia, Azolla caroliniana, 
Lemna spp., Eichhornia spp., Pis tia stratiotes. 
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1.1.1 Alliance: Azollaeo-Salvinion 
Borhidi and Muñiz in Borhidi et al. (1979) 1983 

Free-floating freshwater vegetation formed by small water-pteridophytes and 
Lemnaceae, covering the surface of lakes, ponds, and slow streams. 

Associations studied in Cuba: 

Lemno-Azolletum carolinianae Borhidi and Muñiz in Borhidi et al. 1983 

Association composed of Lemna perpusilla and Azolla caroliniana, represented 
in 10 relevés (Table 43) made by Borhidi and Muñiz, in the ponds and streams of the 
Batabano Swamp, S. of Havanna (Dec. 1969) and in the Lake Ariguanabo, SE of 
Guanajay, La Habana Province (Jan. 1970). Type: Relevé no. 2. E. of Batabanó. 

Table 43 Lernno-Azolleturn carolinianae Borhidi and Muñiz 1983 

] 2 3 4 5 6 7 8 9 rn 
CoH·r(% {¡[) 75 4ID 51!) 45 65 60 70 {¡[) 55 

Lem na perp11siJla Torr. 3 3- 4 3 2-3 2 2 2-3 4 3 2 
Lem na 1rinell!is ( A ust i a Srnal I + ] 1 1 
AzoJlarnroJininna Willd. 2 2 2 2 3 3 1-2 2 3 
SpirodeJapol •rrhiza(L.) Schl::-i d_ +-1 

'foble 44 Spirode:Jo-Sal~·i niet11m aurirnl.uae Borh i di an d Mu ñiz i a Borhi di e! al. l i;i83 

2 3 -i 5 6 7 8 9 o 
Co~·t'."r (% 70 75 65 ffi 70 55 70 75 65 60 

Sal••inia aurirnlaJa A ub 1. 4A 4.4 3.4 4.4 4.4 3.3 4.5 4.5 4.4 4.5 
Spirodel,i poly"hú.a (L.) Sch I é' id. 1.2 2.2 2.2 2.3 2.2 2.2 Ll .] 

SaJ~·inia rolllnd~folia 1 .1 
Lemna perpmil/a Tor r. + +_] +.l + .1 
Pi stia sJraJioJes L. + 

Spirodelo-Salvinietum auriculatae Borhidi and Muñiz in Borhidi et al. 1983 

Community composed of Salvinia and Lemnaceae species, represented in 10 
relevés (Table 44) made by A. Borhidi and O. Muñiz in the ponds and streams of 
the Batabanó Swamp, in the Lake Ariguanabo and in the Zapata Swamp (Matanzas 
Province), 1969-1970. Type: Relevé no. 7. Zapata Swamp. 
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1.1.2 Alliance: Eichhornion azureae 
Borhidi and Muñiz in Borhidi et al. ( 1979) 1983 

Free-floating freshwater vegetation formed by large unrooted, usually emergent 
aquatic plants on the surface of eutrophic and oligotrophic lakes and ponds and on 
that of the slow streaming rivers and creeks. 

Association studied in Cuba: 

Eichhornietum crassipedis Samek and Moneada 1971 

Water-hyacinth mat community usually monodominant and nearly monotypic 
plant community of extreme by rush growth and population dynamics. It is 
reprcscntcd in eight relevés; three of them made by Samek and Moneada in the 
white sand a rea of Cortés (Pinar del Rio Province) one by Borhidi in the Rio Hondo 
(Pinar del Rio Province), and four by Borhidi and Muñiz in Laguna de Ariguanabo. 
Type relevé no. 1 (Table 45). 

Pistietum stratiotidis (Ciferri 1936) Borhidi in Borhidi et al. 1983 

The name of the Pistia stratiotes association was used by Ciferri (1936: 146) for a 
special aquatic plant zone in the zonation of a lake with muddy bottom. In his 
interpretation, Pistia stratiotes forms a slightly rooted population, but the water
lettuce association is usually a free-floating aquatic community, characterized by 
the species listed in the Table 46. The association is represented in 10 phytosociolog
ical relevés made by Borhidi, Borhidi and Muñiz in the swamp area of Batabanó, 
Lake Ariguanabo, 1969-1970. Type relevés no. 7. Lake Ariguanabo. 

Eichhornietum azureae Borhidi in Borhidi et al. 1983 

This water-hyacinth association differs from Eichhornietum crassipedis in prefer
ring more oligotrophic and/or dystrophic shallow freshwaters, swamp-lakes, etc. 
The community is represented in 5 relevés made by Borhidi in the Zapata Swamp 
near Santo Tomas and Laguna del Tesoro, May, 1970. Type: Relevé no. 3. (Table 
47). 

Table 45 Eichhornietum crassipedis Samek and Moneada 1971 

2 4 5 6 1 

Covcr% : LOO 100 95 95 100 100 100 LOO 

Eichhomin cra.rsipe.r (Mari.) Solms. 5.5 JA 5.5 5.5 5..5 5.5 5.5 5,5 
f'lupalidium ~mino!um ( l.) Stapf. +. I 2.2 + .1 + + + 
Vig,rm ~p. + . l +. 1 
Lud,,vigiarepem Farst . var. u:per:1.r + .1 +.I + . I + + 
Pi.Hio sJratiotes L. + 
Spiroddopolyrrhiz,a (L) Schlcid. +.I + 1.1 +.I + .l 

;:o.tia mroliniana W i lid. 2 . 2 .+ 
Safriniaamirnlota Aubl. +.I + .1 
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1 .1 .3 Alliance: Ceratophyl/o- Cabombion piauhyensis 
Samek and Moneada 1971 

Neotropical aquatic vegetation formed by submerged and partly emerged plants 
of palmate- and pinnatifid lea ves in eutrophic or moderately oligotrophic lakes. 

Associations studied in Cuba: 

Cabombetum piauhyensis Borhidi and Muñiz in Borhidi et al. 1983 

The monodominant submerged plant community of the Cabomba piauhyensis 
only with sorne accident companions. It is represented with 5 relevés made by A. 
Borhidi and O. Muñiz in the Laguna Ariguanabo near Guanajay (Habana 
Province) in January, 1970. Type relevé: no. l. (Table 48). 

Nymphaeo-Cabombetum piauhyensis Samek and Moneada 1971 

This community is formed by two layers: the submerged !ayer of Cabomba and 
the emergent !ayer of the water-lilies with large, entire floating leaves. It is 
represented with 5 relevés, ali made in the white sand wetlands of West Cuba, two 

Table 46 Pistietum stratiotidis (Ciferri 1936) Borhidi in Borhidi et al. 1983 

2 J 4 5 6 7 8 9 10 

Co,-er%: 100 90 95 80 75 95 70 75 80 95 

Pirtta stralillles L. 5..5 5.5 5.5 5.5 .4 55 4.5 4.5 5..5 5.5 
SoJvinia aurim/oJa Aubl. ]_] +.1 1.1 1.1 ]_] +.I 
Spirodela poJyr rhil!J (L .) Sch léid. + . I + .1 +. I + 
AzoJla caroJinüma Wi l ld . + ].] ¡,,_ t + .1 +.1 
Prvserpinaca paJ11s1ris L. +.1 + .1 
L11dwi!!,ia pedunmlarir 

(\\Ir . ex Gri!leb.)Ma.111 + + 

'able4'1 Eichlwmif'lum a..11reae Domidi in Domidi 1:1 al. 1983 

2 J 4 5 

Co\o't:r%: 100 100 95 90 95 

Eichhvrniaa..urea (Sw.) K.unth 5_5 5_5 5.5 5.S 5..5 
Pistia stroJivtes L. + .1 ].] +.I t . t 
SaJ~inia mmcuJata Au bJ. + .1 ].] 

Panicum aq11alic11m Poir . ].] +.1 + + . 1 
Pv1y!!,vni1111 his pidmn HB K. + .I + + + + . I 
Polygvrmmhydropipervides Mit.iuc. 1 _] +.1 
A zoJla caroliniana Wi I fd . + ;-
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Table 48 Cabombetum piauhyensis Borhidi and Muñiz in Borhidi et al. 1983 

2 l 4 5 

Covc1"%: 70 75 80 70 65 

CabombapimlhyensisA ubl . 4 .4 4.4 4 .5 4.5 4.4 
Proserpinam pl{JJ.l slris L. 1.1 + . 1 
Potamogeton nodosus POtií. +. 1 + .. 1 
M }'TtDphyJJum sparsiflorum 

C . Wr. ex Ssuv . +. 1 
LudwigiaüJdinat,1(Lf.) H.Harn +.1 +.1 
Ludwigiaerooa (L.) H. Hars +. l +.] 
UtncuJano. miXla Bsrnh. + .l + .. l 

TabJe49Nymph~-Cabombelum pümh:yensis amck and Manes.da 1971 

2 3 4 5 

Covc1"%: 90 15 80 75 85 

C abomba ptQilhyensis Au bl. 3.3 3.3 3.3, 4.4 4! .5 
Nymphaeaodo,a1a D.ryand 4.5 3.2 2.3 u 2.2 
Nymphoides aureum ( Bnu.) 
Br 111. et Mil l!:p. +. 1 +.1 1.1 1.1 

Ludwigiaindinala(L.f.} H. Hara + . l + .1 
S-alwniaauriwJa1aA ubl. + .l + .1 
Hymenac:hneampJe.:ricaulú (Rudge} 

1ces. + .1 

by Samek and Moneada in Santa Lucia, the other three by A. Borhidi and Ramona 
Oviedo in the Laguna Alcatraz Mayor (3-4-5). The type relevé is no. l. 
(Table 49). 

1.2 Order: ALDROVANDO-UTRICULARIETALIA 
Borhidi in Borhidi et al. (1979) 1983 

Aquatic plant communities formed by free-float submerged, mainly carnivorous 
hydatophytes. Sorne of the plant species live only slightly submerged under the 
surface of the water table, whereas the reproductive organs are usually emergen t. 
They occur preferably in the eutrophic, or more frequently, in the dystrophic water 
of the swamp-lakes, bogs and swamp-currents. 

Characteristic species: Aldrovanda vesiculosa, Utricularia foliosa, U. juncea, U. 
brevifolia, U. sclerocarpa, U. stellaris, U. cornuta, U. resupinata, U. olivacea, U. 
incisa, U. purpurea, U. virgatula, etc. 
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1.2.1 Alliance: Aldrovando-Utricularion 
Borhidi in Borhidi et al. (1979) 1983 

Characteristics are those of the arder. Communities studied in Cuba: 

Utricularietum foliosae Borhidi in Borhidi et al. 1983 

Free-floating submerged water plant community formed by large carnivorous 
plants living mostly in deeper dystrophic or eutrophic swamp-lakes of neutral or 
basic freshwater. The association is represented in 5 relevés made by A . Borhidi in 
the Lake Ariguanabo and in the Zapata Swamp area. Type: Relevé no. 2. Lake 
Ariguanabo, 1970. (Table 50). 

Utricularietumjunceae Borhidi in Borhidi et al. 1983 

Free-floating submerged water plant community formed by carnivorous plants of 
medium or small size living mostly in shallow dystrophic or oligotrophic freshwaters 
of neutral or slightly acidic chemical reaction. The association is represented in 5 
relevés made by A. Borhidi in the West Cuban white sand lake area. Type: relevé 
no. 2. Laguna Santa Maria (Pinar del Rio Province) March, 1976. (Table 51). 

Utricularietum resupinatae Borhidi in Borhidi et al. 1983 

Free-floating or partly rooted aquatic weed community formed by small 
carnivorous plants living in the shallow sublittoral sandy shore of the lakes of 

Table 50 Utricularieturnfoliosae Borhidi in Borhidi et al . 1983 

2 J 4 

Cover%: 45 50 d) 40 

Utrimlarill fo/iorn L 3.4 J_J 4_5 2_J 
Utum /aria mfrta Barnh _ +_l 2-2 1.1 
Ludwisia erecta (L.) 11. llara +1.1 1.1 
Sp1rodelapolyrrhi7,,a (L.)Schlcid. ... .. 1.1 
Sal..,inm auricuJma Auol. +.I 

Table51 UtnrnJarieJum JunceaE Dorhidi in Borhidi et a'.I . 1983 

2 3 4 

C.oveT%: 50 55 45 d) 

UtrirnlarillJlmcell V áhl. 32 J.3 3.J 3.3 
Utrimkuia wr g11lata Barnh. +.I 
Utricularillpmillll VahJ. ].] +.1 
Utricularia pumiJa Wal L +.I 
fJul'bostylis tenuifolia M:cBr. 1.2 +.1 L2 
Bulbos tylis mp/Jlaris (L.) C. B. Oaik:~ +.1 l.] 
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Table 52 Urricu/arietum resupinarae Borhidi in Borhidi et al. 1983 

2 3 4 5 

Cm·er% : 45 55 00 40 55 

Utriculariarestipinata R D .Gre;ene 32 :u 4.3 J.2 J.J 
Utriculariapumila Walt. _] l.t u ·r . l 
Utriculariasderornrpa Wr. in Sa u\l. + .I +.l 
fmlbostylistemii_foJiaMclli . .2 . l 2 .2 ,i,,2 l.] 

DalbosJ_vli.H1reru1riJJ Lí ndrn. t - ] ~ . l 
Caperonia rnbana Pax . e l Hoff m. _] 

oligotrophic and usually acidic freshwater. The association is distributed ali over the 
West Cuban wetland of the Isthmus of Guanahacabibes, and it is represented with 
5 relevés made by A. Borhidi and Ramona Oviedo, March. 1976. The association is 
characterized by a community of minar Utricularia and Bulbostylis species. Type: 
relevé no. 2., Laguna del Jovero, cerca de Sandino (Pinar del Rió Province, Table 
52). 

1.3 Order: MAYACETALIA FLUVIATILIS 
Borhidi in Borhidi et al. (1979) 1983 

Aquatic submerged, occasionally amphibious plant communities formed by the 
dense sward of moss-shaped rooted phanerophytes living in the transitional littoral 
zone of montane, rapid creeks and oligotrophic lowland lakes. The communities 
are distributed throughout the Neotropical region. 

Characteristic species: Mayaca fluviatilis, M. fluviatilis ssp. wrightii, Utricularia 
sclerocarpa, U. cornuta, U. cleistogama, etc. 

1.3.1 Alliance: Mayacion f/uviatilis 
Borhidi in Borhidi et al. ( 1979) 1983 

Characteristics are those of the arder. Associations studied in Cuba: 

Mayacetum fluviatilis Borhidi in Borhidi et al. 1983 

Submerged rock pavement vegetation along the montane creek-sides and river
sides in the mountains of Oriente, especially on serpentine rocks. Mayacafluviatilis 
is monodominant, among the accompanying species severa] endemics are found. 
The association is represented in 5 relevés made by A. Borhidi in the Sierra de Nipe 
(Rio Piloto, Rio del Medio, Rio Guaro); type relevé is no. l. (Table 53) from the 
Rio Piloto, 19. July, 1970. 

Mayacetum wrightii Borhidi in Borhidi et al. 1983 

Dense, permanently or seasonally submerged littoral sward on the shore of the 
oligotrophic lakes in the wetlands of the white sand areas of West Cuba and Isle of 
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Table 53 Mayacetum fluviatilis Borhidi in Borhidi et al. 1983 

2 3 4 5 

Co,·er%: 90 100 90 95 100 

Mayo.mf1m1imilis Aubl. 5.5 5.5 5.5 5.5 .5.5 
FlmbrisJyilsonrma (.,>\JJ.) R . erS. +2 1.1 +.1 1. 1 
Elrodrnris deg¡.ins (HB K.) R . el S. +.l +.t +.1 
Am~mia nipensis Bcncd.i.c;t. +.1 +.t 
Utrimlariapusilla Vahl. +.1 +.I +.I 
HeptDnllnv. lobmm Brit l. +.1 +.1 
KoehneoJa rq,eru (G ~b. ex U rb.) 
Urb. +.t +.I 

T obJe 54 Mayac:elwn wrigh1ii Borhidi in Borhidi el aJ.. 1983 

2 3 4 5 

Cmer%: 100 100 90 100 100 

Mayaca{/ll'flimilfsSSp. wrlghtü 
( Griseb.) Borh ldi 5.5 5.5 5.5 5.5 5.5 

FJeoc:har is inlasJincla ( V a.hl) R. et S. 1.1 +.I 1.1 1.2 
FJeochariscapiJlacm Kük. +.1 l.l +.1 
Eleocharisminimn Kunth +.1 +.1 
Eriocm.1/on lamslre Ruhl. +.l +.1 
Ping.uiculafiJifol1a Wr.ex G~b. +.2 +.2 
Rhyndrospora C:_'l'('li:roides (Sw.) Mar!. +.2 +.1 l.l +.2 +.1 
Sdrpus cxmferwide:; Poli:. +.2 +.2 +.1 1.2 
R.hynchosporn lmceiB riL l. +.2 +.1 
U1rimlaria ¡unc:ea Vah.l. +2 +.2 +.I 1.2 
Andropogorr Sp. +2 

Pine. Mayaca fluviatilis ssp. wrightii is a characteristic morphologically distinct 
ecotype of the white sand areas. The type relevé is no. 2. (Table 54) from the 
Laguna de la Máquina Pinar del Ria Province, made by A. Borhidi and Ramona 
Oviedo, March, 1976. 

2 Class: CABOMBO-NYMPHAEETEA 
Borhidi and Del-Risco in Borhidi et al. (1979) 1983 

(Syn.: Cabombo-Eichhornietea Knapp 1964 p.p.) 

Aquatic vegetation of the Neotropical freshwaters, formed by rooted hydato
phytes submerged or emerged, in the different ecological types (eutrophical, oligo
trophical and dystrophical) of freshwaters. 

Characteristic species: Brasenia pe/tata, B. schreberi, Cabomba aquatica, C. 
piauhyensis, Hydrocotyle umbellata, nymphaea spp., Potamogeton spp., Myrio
phyllum sparsiflorum, M. verticillatum, Nymphoides spp., etc. 
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2.1 Order: CABOMBO-NAJADETALIA 
Borhidi and Del-Risco in Borhidi et al. (1979) 1983 

(Syn: Utriculario-Najadetalia Knapp 1964 p.p.) 

Neotropical aquatic vegetation formed by submerged and rooted plants in the 
standing or slowly streaming freshwaters, sometimes also in slightly saline brackish 
waters. 

Characteristic species: Cabomba spp., Ceratophyllum demersum, Myriophyllum 
pinnatum, M. sparsiflorum, Najas marina, N. microdon, Vallisneria americana, V. 
neotropicalis. 

2.1.1 Alliance: Vallisnerion americanae 
Borhidi and Del-Risco in Borhidi et al. (1979) 1983 

Subaquatic freshwater swards formed by rooted submerged aquatic weeds with 
ribbon-like leaves mostly in eutrophic or slightly dystrophic lakes, rarely also in 
slightly saline waters. 

Associations studied in Cuba: 

Vallisnerietum americanae Borhidi and Muñiz in Borhidi et al. 1983 

Submerged aquatic, monodominant dense sward of Vallisneria americana with 
very few accompanying species. The association is also known from Florida and the 
SE. United Sta tes. It is represented in 5 relevés made by A. Borhidi and O. Muñiz 
in the Rio Zaza (Sancti Spiritus province), July 1970. Type relevé: No. 3. (Table 55). 

Vallisnerietum neotropicalis Borhidi and Del-Risco in Borhidi et al. 1983 

Subaquatic dense sward formed almost exclusively by Vallisneria neotropicalis . 
This community is widely distributed and common in the Laguna del Tesoro 
(Zapata Peninsule, Matanzas Province ). It is represented with 5 relevés made by A. 
Borhidi and E. Del-Risco, October, 1974. Type relevé: no. 2. (Table 56). 

Table 55 Vallisnerietum americanae Borhidi and Muñiz in Borhidi et al. 1983 

2 3 4 :5 

0JYCT% : 100 100 100 100 100 

Vo.llism::rio. o.me:Tirnno. M ic;b x. :5 .:5 5.5 5.5 :5 .5 5 .:5 
l lydrocotyle: umbdlo.to. L. i< .1 +.1 +.1 +. 1 
Poto.mo¡;:e:tJ»1 rwdosus Poir. +.I +.I 
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Table 56 Val/isnerietum neotropicalis Borhidi and Del-Risco in Borhidi et al. 1983 

2 3 4 

Cover %: 100 100 100 100 

1lallisneria 1Jeotropicalis M. V k t. :5 .5 5.5 5.5 5_5 
U1rics1JariafoliomL . + .l + J + .1 ]_] 

HydrocotyieambelJaJa L 1.1 
Pauicum gemim11nm For5lt. 
Potamogetauuodosm Poi. . + .l + .1 

2.2 Order: NYMPHAEETALIA AMPLAE 
Knapp 1964 ex Borhidi et al. (1979) 1983 

5 

100 

5.:5 

+_t 
+ .l 

Aquatic vegetation formed mostly by rooted large emergent hydatophytes with 
floating leaves. The communities belonging to this phytosociological unit live in 
shallow eutrophic, oligotrophic and dystrophic freshwaters. 

Characteristic species: Brasenia schreberi, Nymphaea ampla, N. blanda, Nuphar 
luteum ssp. macrophyllum, Hydrocotyle umbellata, Nelumbo lutea, Nymphoides 
humboldtiana, N. grayana, Potamogeton spp. 

2.2.1 Alliance: Potamion il/inoensis 
Borhidi in Borhidi et al. (1979) 1983 

Slightly emergent, densely closed aquatic swards mostly in eutrophic, slowly 
streaming freshwaters. 

Associations studied in Cuba: 

Potametum illinoensi-nodosi Borhidi and Muñiz in Borhidi et al (1979) 1983 

A fairly dense aquatic plant community formed by two mostly co-dominant 
Potamogeton species. It is found mainly in the sublittoral zone of the slowly flowing 
lowland rivers and drainage ditches of wetlands and swamp areas. The 5 representa
tive relevés (Table 57) were made by A. Borhidi and O. Muñiz in the Zapata 
Swamp, May, 1970. Type relevés: no. 2. Laguna del Tesoro. 

Nymphaeo-Potametum nodosi Borhidi in Borhidi et al. 1983 

An aquatic plant community, similar to the former one. It occurs frequently in 
contact with Potametum illinoensi-nodosi in shallower freshwater, on muddier 
bottom, replacing the former mostly toward the shore in the hydrosere. The 
representative 5 relevés were made by A. Borhidi and O. Muñiz at the same 
localities and date. Type relevé: no. l. Zapata Swamp near Buenaventura. (Table 
58). 
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Hydrocotyletum umbellati Del-Risco in Borhidi et al. 1983 

A very common plant community of Hydrocotyle umbellata, formed usually in 
the transitional zone between water-lily mat and littoral sedge marsh or reed-grass 
marsh communities. It is usually composed of two layers, a submerged and an 
emergent one. The submerged dominant are Vallisneria, Najas, Potamogeton, 
Ceratophyllum and others. Five representative relevés (Table 59). were made by E. 
Del Risco and A. Borhidi in the Laguna del Tesoro, near Guama (Zapata Swamp), 
in Octoher and ovemher. 1974. Type relevé: no. 4. 

Table57 Potametum illinoensi-nodosi Borhidi and Muñiz in Borhidi et al. 1983 
(Potametumnodosi-malaini Borhidi and Muñiz 1979 nom. nud.) 

2 3 4 

Co•,er%: 10 i'5 80 60 

Potamo¡¡eton ilJinoiseru isMo rong 3.3 3.4 5.5 3.J 
Potamo¡¡eton rwdosus Poir. 3.4 J .2 I.J 
UtriculariafoJiosa L + .! u 
f.! )'drocot)'le umbellata L. + . l + . I 
VaJJisneria nrotropimlis M . Vict. u 2.2 
PaspaliJium paluJh·~um ( L) Stapf. + . I 

Table .58 N)•mphaeo-Potametum rwdosi Borhídi in &rhidi el a l. 1983 

2 3 4 

Co."<:r%: IUl •m ')5 80 

POlamo¡¡etonrwJoms Pbir. 5.5 5.5 5.5 5.5 
Nympl¡ aea ampla ( Sal is b.) OC. 2 .2 2.2 1.3 2.2 
Sa¡¡illaria JancifoJia L 1.2 + .l 
Utriculariafolios..•L. L.2 + . I u 
Utricularia mi:rJa B arnn. 
Proserpinaa:a palmtris L. + 

Table 59 l-l)•drocotyletum umbeilati Del -Rb,co ín Bornídi et al. 1983 

2 3 .; 

Co•,cr%: 60 ,o i'5 9) 

HJodrocotylc umbellata L. 3.3 3.4 4.4 4 . .5 
Utriculariafoliorn L. + .1 + .r 
Vallirnaia ncotropicalis M . V íct. l. 2.2 2.2 4.4 
Sdrpus vaJid m( V a ni) .Koyama +. I l. L 

Paspalidium paludi~~ um ( L) St apf +. I +.r 
Pol:n¡onum punctatum EII. 1.1 

5 

,o 

3.4 
2.3 

5 

100 

5.5 

+ .l 

+ .l 

5 

?O 

3..3 

+ . I 
l.l 
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Myriophylletum sparsiflori Borhidi in Borhidi et al. 1983 

This association is a very characteristic plant community of the little, shallow 
white sand lakes, forming the inner belt of the rooted aquatic vegetation. In can be 
found in slightly oligotrophic, shallow freshwaters on sandy bottom. The represen
tative relevés (Table 60) were made by A. Borhidi and Ramona Oviedo in the white 
sand wetland of West Cuba, March, 1976. Type relevé: no. 4. Laguna Alcatraz 
Chiquito, near Cortés (Pinar del Rio Province). 

2.2.2 Alliance: Nelumbio-Nymphaeion amplae 
Samek and Moneada 1971 

Emergent freshwater vegetation formed by water-lily mats and by other large, 
rooted aquatic plants with large-floating or emergent leaves and showy flowers. The 
communities belonging to this alliance grow in all types of freshwaters, but more 
frequently in dystrophic and oligotrophic ones. 

Associations studied in Cuba: 

Brasenietum schreberi Borhidi in Borhidi et al. 1983 

Emergent, rooted freshwater plant community living mostly in the inner side of 
the water-lily mats, in somewhat deeper water and on muddy substrate. Brasenia is 
monodominant, the companions are the dominant species of the neighbouring 
communities of the zonation. Five representative relevés were made by A. Borhidi 
in the Ariguanabo Lake, January, 1975. Type relevé: no. 3. (Table 61). 

Nymphaeetum amplae Borhidi and Muñiz in Borhidi et al. 1983 

This is the association of the very common water-lily mats of the Antilles and 
tropical America, mentioned but not analyzed by Ciferri (1936) and Dansereau 
(1966). This community is widely distributed in eutrophical and dystrophical lakes, 
ponds, dead arms of rivers, etc. Five representative relevés were made by Borhidi 
and Muñiz in the Lake Ariguanabo near Guanajay, January, 1970. Type relevé: no. 
3. (Table 62). 

Table 60 Myriophylletum sparsiflori Borhidi in Borhidi et al. 1983 

2 3 4 

eov~r% : 70 80 90 8.5 95 

Myriopl¡)'Jlum sporsiflorum WT. ex S.i1.1v. 3.4 -L4 4 . .5 -L4 4 . .5 
P roserpinaca palu.rJris. L. 1..2 2.2 +..I L1 
Cabomba prouhyensü Au.bl. 1.1 l.2 
U1rfrnlcuia f'oliom L. 2.2 1.1 
U1ricuJarmmi:r1a Barn b. 1.1 
Ma yaca jlm.intiJisssp. Wli¡_;htii 
( G:ri:sidb.) Borhjd.i LI 
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Table 61 Brasenietum schreberi Borhidi in Borhidi et al. 1983 

2 3 4 5 

Co•,er%: ID 75 so 85 70 

Brasenia schreberi G m«: 1. 4.5 4.5 5.5 4.5 3.3 
,..,'...,mphaea ampla (Sal 1:!ib.) D C. -t .1 J2 
Nuphar/weum(L.)S1bth.andSm. 
s:!,p. Macroph)•llum (S.ma.11) BcaJ. i .1 .¡..J -t .1 

Potamofi1elo11 nodomm, Poir. -t<.l 
Urticalaria f oliosa L. 2.2 J.2 
Scirpus confeT\!oides Porr. u 
Eleocluuisimuslincta ( VahJ.) H. i111d S. 1.1 

Table 62, .~·mphaeetum amplae Borhidi and Mañiz i~J 

2 .3 4 5 

Co~·er%: ID so 85 90 80 

l(~·mphaw ompJa ( Salir.b.) D C. 4.4 5.5 55 5.5 5.5 
Br'1!ienia schnberiGmel. 2.2 
Nuphar iweam :ssp. macroph.~·llum 

(Small ) Beal. 1.1 +J 
PolamCJ1!:elon nodosru Poi,. .l 2.2 2.2 
Utricularia f oliosa L. 2.2 l.l u t .2 
EJeocharisinlerslincla (Vahl.) H..aad,S. t.l +.I t-J 
Lumi?ifilia erecJa (L.) H. Hara .1 

Nupharetum macrophylli Borhidi and Del-Risco in Borhidi et al. 1983 

This is a vicarious community of the water-lily mat in shallower, more dystrophic 
freshwater and muddier sites. Somewhere it is in contact shoreward with water-lily 
mats. Five representative relevés were made by Borhidi and Del Risco in the 
Zapata Swamp, E. of Buenaventura, Zanja de Jiqui, and by Borhidi in the Laguna 
del Tesoro, October, November 1974 and March, 1975, respectively. Type relevé: 
no. l. (Table 63). 

Nelumbonetum luteae Samek and Moneada 1971 

This is the American lotus mat community formed by large-leaved, highly 
emergent, rooted water plants is rather common in the littoral zones of both 
eutrophic and oligotrophic freshwater lakes. It is mostly a 2- or 3-layered 
community, with a high emergent layerof Nelumbo lutea, a lessemergent !ayer with 
floating leaves of Nymphaea, Nuphar and Potamogeton species and a submerged 
!ayer formed mostly by Utricularia species. The representative relevés can be 
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Table 63 Nupharetum macrophylli Borhidi and Del-Risco in Borhidi et al. 1983 

l 2 3 -1 5 

Cover%: 9) 70 85 65 15 

, rupiuulweum si.-p. mauophyilum 
(Small) Beal . -'IA 3.3 5_5 -1.-1 ,1_5 

,",r}mphaea ampla (Salisb.) DC. 2.2 2.3 1.3 22 1.2 
Pouunor;ewn rwdosus Poir . 22 1.2 
l.Jtriculariafoliosa L. 22 +2 +.2 
Eleocimris inter~·tincta (V ab].) R. and S. 1.1 l.l 
Sagi!laria Janafolia L. t- .1 
PoJy gonum punctatwn El] . +.1 

T abJe 64, 1elumbonetilm lwme Samek et .Monc,ada 1911 

2 3 4 s 6 1 g 9 10 

Cover(%): 9) 50 BS 70 85 ~ 00 85 100 95 

, 1elumboluJea (\\lilld .) Pen,. -'1.4 3.3 u 12 -1.4 J.-1 -1.5 -1.-1 -U 3.3 
Eleocharis interslincla 
(Val:JJ.) R.and S. 2.3 2.3 2.J 1.2 J.2 

, ymphoiJesaurrum (Britt .) 
Britt.and Milli.p. 22 1.2 32 

, ym phaEa ampla (Sal~b. ) OC. u J.'.l J.J 2.3 -IA 4.4 
UtrimJariafoliosa L. 2.2 2.2 22 u 2.3 12 +.2 
Paniciun geminati1m Fori.k. 3.3 12 + .2 12 
Panhum parnfolium Lam. 1.2 
Rhyndw~porn cyperoides 
(Sw.) J\'Lart. l.] 

Scholn opleclm wd;J m 
(VabJ.) . Koyarn.a u 22 1.2 u J.2 

Utricularia má1.a Dama. +2 + .2 

divided into two subassociations; relevés nos 1-5 represent the subass. 
eleocharetosum interstinctae ( relevés made by Samek and Moneada at Sabanalamar, 
in oligotrophic lakes); type relevé: nos l. the relevés nos 6-10, made by Borhidi 
and Muñiz in the Laguna Ariguanabo, January, 1970, represent the subass. 
nymphaeetosum ampla e of the more eutrophic waters (Table 64). Type relevé of the 
subassociation: no. 9. 

Eichhornio heterospermae-Nymphoidetum aureae Samek and Moneada 1971 

This is an aquatic community of the slightly oligotrophic to eutrophic shallow 
lakes of West Cuba, composed of rooted, floating leaved aquatic weeds (Nym
phoides, Marsilia, Nymphaea) and of free-floating ones ( Eichhornia, Salvinia). Ten 
representative relevés were made by Samek and Moneada in the Laguna Santa 
Lucia, near Mantua, at the edge of the white sand area of West Cuba. The relevés 
1-5 represent the subass. marsilietosum polycarpae, those of nos 6-7 represent 
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the subass, typicum, and 8-10 the subass. cabombetosum. The characteristic 
species of the subassociation marsilietosum is correctly: Marsilia polycarpa Hook, 
and Grev. rather than M. quadrifolia L. as suggested by the mentioned authors. 
Type relevé: no. 6. (Table 65). 

Nymphoidetum aureae Borhidi in Borhidi et al. 1983 

Monodominant formed by Nymphoides aurea in shallow slightly oligotrophic 
lakes of the white sand area. Type relevé is no. l. (Table 66) made by Samek and 
Moneada in the Laguna Santa Lucia, other relevés (nos 2-5) made by Borhidi and 
Oviedo in Laguna La Maquina, March, 1976. 

Nymphoidetum grayanae Borhidi in Borhidi et al. 1983 

Freshwater plant association formed by rooted floating leaved aquatics, in 
shallow, eutrophic waters of limestone karstic pits in South lsle of Pine and 

Table 65 Eichhomio heterospermae-Nymphoidetwn aureae Samek and Moneada 1971 

marsiüetosllm caoombewsrrm 

2 3 -1 .5 ó 7 8 '.l IU 

Co,•er%: '.l.5 -1.5 75 El) '.lO 80 -10 IOO óO 80 

Nymphoidernurru (B rir!.) 
Brilla anJMílbp. -1.-1 2.2 3.3 3.-1 -1.-1 -IA 2.3 u L.I 2.3 

LicJrJromia hetews Pf!Tm a 
Alexanuer +.I 1.2 2.3 +_I u LI 1.2 !U 2.2 +.I 

Sal.-i11ia a 11ric11Ja1a A ub I +.I +.I +.I +.I 1.3 +.I +.J + . I 
J\lanilrn poJycarpa Hool... amlGre.·. 3.2 22 1.2 3.3 3.3 
f'oJr¡::011 um pmrctatum EIJ. +.I +.I + .2 +.I 
C ahomfxi piauhyemi s Aubl. +_I +.I 2.3 3.3 2.3 
,,•ympJraea odomta Oryand_ 22 3-3 
LI1dwi¡::ia i11dil1ata ( L.J.) H. Hua 12 +.I +.I 
ll 1·m1maclrne amp/el'.iaw/is 
I Ru<l)lC')Ntt:o.. + . I +.I 

Tableóó N.1·mpJroidet11m a.urrae Borht<l1 Ln Borht<lL el aL l'.l8J 

2 3 -1 5 

CO",·er%: IOO 80 ó5 70 91.l 

NympJroides o.urea (El ric r _) 
B ntr. a nd 1ull:!.if1 . 5.5 ..¡_5 3.-1 -1.-1 .¡_5 

,"•frmpJraea. odorata Dryaml. +.I 2.2 +.2 12 
L.udwi¡::ia ilrdinata (L.f.)H_ Hara L2 L2 +.2 
L.udwi¡::ia enda ( L} H. Ha ra +.I +.I + . I 
lly marndme arrrplexicaulis 
( Rutlge) Ntts. 12 + .I 

Ca.bomba piOI1Jr.1•ensis Aui>I. +.I 1.2 
Caperonia pal11s1 ri.r ( L} St. HdJ. +.I 
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península of Guanahacabibes. The five representative relevés were made by 
Borhidi, 26. December, 1969, between Cayo Piedra and Punta del Este, Isla de 
Pinos. Type relevé: no. 3. (Table 67). 

Polygonetum densiflori Borhidi in Borhidi et al. 1983 

Seasonally flooded freshwater plant community formed by aquatic and amphibi
ous plants in the littoral zone of the shallow, muddy swamp lakes. lt is a transitional 
community to the grass and sedge marshes. Five representative relevés were made 
by Borhidi in the Swamp area of Bataban, type relevé: no. 3. (Table 68). 

2.2.3. Alliance: Crino-Limnocharion flavae 
Borhidi in Borhidi et al. (1979) 1983 

Emergent aquatic vegetation of the slowly streaming shallow, slightly eutrophic 
freshwaters, forming dense swards along creeks and rivers. 

Characteristic species: Crinum americanum, C. oliganthum, Limnocharis flava, 
Fuirena umbellata, Rhynchospora ssp. 

Table 67 Nymphoidetum grayanae Borhidi in Borhidi et al. 1983 

2 .3 4 5 

Cover%: 80 70 90 75 80 

Nymphadi!s ¡;¡,ay,uia (Griseb.) Arlhur 4 . .S 4.4 5.5 4.4 4.5 
C abomba piimhye11.ris A u bl. +.1 1.1 +.2 
Nym¡m{Jfe{J ampla ( Sali sb.) DC. +.2 +J 
ll}'llrocoJylewnbellaJa L. + . l l.1 
MarsiJmpoJ}•carpa Hook. et Grev . 1.2 +.t +.1 
SDl~inia 11a~m L. + .1 + .1 

TabJe68 Poly¡¡onet:umdi!mifion Borb.icli in Blll"l:ticlie t al_ 19.s.3 

2 .3 4 5 

Cover % : 80 9.S 100 100 90 

Polygon W1I di!miftorW11 Meisn. 3.3 4.5 5.5 4.4 4.4 
EJeocharismJersJ.incta (V ei l:tJ.) R. e L S . +.t 1.2 L1 
Sagit1aria lo.ncifolia L. 1.1 
llydrocoJ}•le umbellaJa L 1 .1 1.2 2.2 2.2 
Nymphaeaampla(Salisb.) DC. +.1 2.2 
P<'lllicum ¡¡,em.inaJum Foisk . +.l 1.1 
Lu.d1,1,i~era:ta(L.) H. Hara + . l + .1 
H yme11ach11eampJexicaulis 

(Rud:w=) Nees. 1.1 
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Table 69 Limnocharietumf/avae Borhidi in Borhidi et al. 1983 

2 3 .¡ 5 

Cm~r%: JOO 100 100 100 JOO 

Limnodrari.sfi¡n•a (L) Duchan. 5.5 5.5 5_5 5.5 .S.5 
Rhyndw.sporac:yperoides (S.w .) Mart . u + . I 
Rh }'llchospom !iteJJalD. ( Lam.) Griseo. + _l 1-2 1.l u 
Frmbristyfüo,·alD. (Elúrrm.f .)Kern . u 1.2 
F~irena umbeJJata Rol tb. + . 1 + .1 l.1 1.1 +_I 
EJeoc:haris ceJJuJosa Tor [ey 1. 1 
Crinum "11eria:mun1 L. + .2 

Associations studied in Cuba: 

Limnocharietum flavae Borhidi in Borhidi et al. 1983 

This is the community of swamp-lily formed in shallow beds of slowly flowing 
freshwater streams, especially in river bends. Five representative relevés were 
made by Borhidi in Rio Cristal, La Habana and Rancho Boyeros, in October, 1969. 
Type relevé: no. 3. (Table 69). 

3 Class: CLADIETEA JAMAICENSIS 
Knapp (1964) ex Borhidi et al. (1979) 1983 

Tall reed-grass, sedge-, wintersedge-, cattail-marshes and swamps, rivercane
and bamboo-brakes in the regularly flooded alluvial surfaces and littoral zones of 
the lowland rivers in Central America and the West lndies. 

3.1 Order: GYNERIO-BAMBUSETALIA 
Borhidi in Borhidi et al (1979) 1983 

Rivercane- and bamboo-brakes monodominant, formed by 3-10 m high, often 
Iignified gramineaes, along the riversides (Fig. 337). 

Characteristic species: Gynerium sagittatum, Bambusa vulgaris (naturalized), 
Arundo donax, etc. 

3.1.1 Alliance: Gynerion sagittati Borhidi in Borhidi et al. 1979 

With the same characteristics as the order. 

Association studied in Cuba: 

Gynerietum sagittati Borhidi (Fig. 337) 
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Fig. 337 Gynerium sagittatum reed vegetation in the valley of the Jaguani river at La Melba (Photo: 
A. Borhidi) 

3.2 Order: CYPERO HETEROPHYLLI-PENNISETETALIA 
Borhidi in Borhidi et al. 1979 

Secondary communities of reedgrass- and sedge-marshes conditioned by human 
influence along the gravelly submontane and montane creeks and riversides. 

Characteristic species: Cyperus heterophyllus, C. surinamensis, Pennisetum 
purpureum, etc. 

3.2.1 Alliance: Cyperion heterophylli 
Borhidi in Borhidi et al. 1979 

Communities with the same characters as those of the arder, represented by 
severa! secondary associations in Cuba and the other West Indian islands. 
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3.3 Order: SCIRPO-ELEOCHARIETALIA INTERSTINCTAE 
Borhidi and Muñiz in Borhidi et al. (1979) 1983 

Communities of tall swamp and marsh vegetation formed by grasses and sedges in 
steady or seasonally flooded eutrophic, dystrophic or slightly satine wetland areas, 
without a continuous accumulation of peat in the soils. 

Characteristic species: Scirpus va/idus, Schoenoplectus americanus, Eleocharis 
interstincta, E. cellulosa, E. articulata, Cyperus articulatus, C. diffusus, C. swartzii, 
Sagittaria lancifolia, S. intermedia, Echinodorus spp. Pontederia lanceo/ata, Pas
palidium paludivagum, Panicum aquaticum, P. lacustre, Rhynchospora corniculata, 
R. gigantea, etc. 

3.3.1 Sagittario-Eleocharion interstinctae 
Borhidi and Del-Risco in Borhidi et al. (1979) 1983 

Tall spike-rush and sedge marshes in eutrophic or slightly saline freshwaters of 
low wetlands. Characteristic species are the same as those of the arder. 

Associations studied in Cuba: 

Sagittario-Eleocharetum interstinctae Del-Risco in Borhidi et al. 1983 

This association is found in the littoral zone of the muddy eutrophic and peaty 
dystrophic lakes, ponds and bogs of the swamp and wetland areas, formed by the 
dominant spike-rush species, sedges and with a !ayer of aquatic plants. Five 
representative relevés were made by A. Borhidi and O. Muñiz, in 1970 and later by 
E. Del Risco and A. Borhidi, (1974-1975) all in the Zapata Swamp. Type relevé: 
no. 3. (Table 70). 

Paspalidietum paludivagi Del-Risco and Borhidi in Borhidi et al. 1983 

This association is a monodominant community of tall, emergent grasses forming 
a lower vegetation zone at the inner side of the read-grass of cattail zone in the 
sublittoral belt of the eutrophic or dystrophic lakes. In typical form it is a 
one-layered community, but in deeper water it develops a two-layered form, with a 
dense second herb !ayer formed by submerged aquatic plants. In our five relevés, all 
made by E. Del-Risco and A. Borhidi in the Zapata Swamp area, nos 1-3 represent 
the two layered subass, vallisnerietosum, and nos 4-5 the subass. typicum. Type 
relevé no. 4. (Table 71). 

Eleocharetum cellulosae Borhidi in Borhidi et al. 1983 

Tall spike-rush marsh with two herb layers formed in the eutrophic wetlands and the 
dystrophic to slightly halotrophic seaside swamps and marshes. (Fig. 338) The tall 
herb !ayer is composed of the monodominant Eleocharis cellulosa, Pontederia 
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Table 70 Sagittario-Eleocharetum interstinctae Del-Risco in Borhidi et al. 1983 

2 3 4 5 

Cover%: 100 100 90 90 100 

Eleocharisinterstincta (Vahl.) R. and S. 4.5 5.5 5.5 4.5 5.5 
Pontederia lanceolata Nutt. 2.4 1.2 
Sagittaria lancifolia L. 1.1 2.3 2.3 2.2 +.2 
Nuphar luteum ssp. macrophyllum 

(Small) Beal. 2.2 +.r 
Nymphaea ampla (Salisb.) DC. +.r 1.2 2.3 2.2 
Polygonumpunctatum EII. +.r 1.1 
Typhadomingensis(Pers.) Kunth 1.1 
Cyperus ligularis L. 1.1 +.1 
Potamogetonnodosus Poir. +.1 +.l 1.1 
Proserpinaca palustris L. +.1 +.1 
RhynchosporastellataGriseb. 1.2 +.1 
Hymenachne amplexicaulis 

(Rudge) Nees +.1 
Phyla stoechadifolia (L.) Small +.r 
Mikania hastata (L.) Willd. +.r 
Scirpus cubensis Poepp. and Kunth 2.3 1.2 +.1 

Table 71 Paspalidietum paludivagi Del-Risco and Borhidi in Borhidi et al. 1983 

2 3 4 5 

Cover%: 100 100 95 100 90 

Paspalidiumpaludivagum (L.) Stapf 5.5 4.5 4.5 5.5 4.5 
Vallisneria neotropicalis M. Vict. 5.5 2.3 2.2 
Typha domingensis (Pers.) Kunth +.1 +.1 
Hydrocotyle umbellata L. 1.2 2.2 
Schoenoplectus va/idus (L.) T. Koyama 1.1 1.2 
Proserpinacapalustris L. +.1 
Panicum geminatum Forsk. +.1 
Aeschynomene villosa Poir. in Lam. +.1 

lanceo/ata, Sagittaria lancifolia, Fimbristylis spp., the lower one is formed by 
Rhynchospora stellata, Cynodon, Hydrocotyle and Echinodorus spp. Five represen
tative relevés were made by Borhidi in the marshes of Rancho Boyeros and the 
seaside swamps of Batabanó, in October and December, 1969, Type relevé: no. l. 
(Table 72). 

Cyperetum articulati Borhidi in Borhidi et al. 1983 

This is a two-layered sedge marsh community on regularly flooded, muddy si tes 
along slow swamp streams. The high herb layer is formed by the monodominant 
Cyperus articulatus, mixed with Rhynchospora stellata, Eleocharis interstincta and 
Paspalum, Aster, Pluchea, etc. species, the other herb layer is very low, formed by 
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Fig. 338 Plant community ofthe swamp areas formed by Eleocharis cel/ulosa and Sagittaria /ancifolia, at 
Rancho Boyeros near Habana (Photo: A . Borhidi) 

Table 72 Eleocharetum cel/ulosae Borhidi in Borhidi et al. 1983 

2 3 ~ 

Co.\ler % : ]00 95 ]00 90 100 

Eleoduui.. a:JJu:lom orrey S.S -t4 B 3.-1 ~.4 
Sngtmu ia landf olia l . +.l 1.1 
SporoJobus vi~i11ims (l.) K un th + . l LI 
&hi11o.dorus berteroi ( Spreng) Fassett +.l 1.1 
fimbristyJirnnm:m(ALl.)R. an<lS. 2.2 1.2 22 ] .2 2.2 
FimbrutyJis spa.dicea ( L) Vah L. 22 1.2 1.2 
Rhynchospora stdJaJa Gri.seb. 2.2 1.1 2.2 +.2 +.2 
Rhync:hospora mr11iG.IÜUn 
(Lam .) A. Gra;·. -t-.1 .2 

Leer sill hexandra Sw. 1.2 
L.udwi!?ia suflr Wcosa Maza +.I +. 
Pontederia/ar¡c:eo.Jata 1utt. +.2 -t-.2 -+ . l 
.Ph}·la stoedmdifoJia ([.. .) Sma I L + .1 +.l 
ll_wlrCIDIJJevertidJJaui Thunb. +2 1.1 
C}'no.don dactylon (L) PerS. L.2 2.2 2.2 
lpomoea llil ( L) Roth . +.] 
Ludwiiiaperu:viana([...) H.Hara + .I +.2 
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Table 73 Cypereteum articulati Borhidi in Borhidi et al. 1983 

2 .3 

Covcr %: 100 100 85 

Cyperru articuJaJus L. .41.5 5.5 4.5 
BuJboslylis setoeru S'\'rnS. + .1 l.l +.2 
R.hynchosporas1ella1a Gri!itb. 1.1 1.2 2.2 
Umnochartsfla11a (L.) Duchen. + ~2 
PaspoJum WJfi!Jnatum Sw. 1.1 
Cyperus filifor mis S.w. +.2 +.] 
Eleocharisinlerslincla (Vaht) R. =d S. +.2 
ASJ:tr aiJis E 11. +.1 ]. 1 2.2 
Pluchru purpurru<rns(Sw. )OC. +.I 
Pluchearosea Goofr. +.1 1.1 
R.uelliapa11imla1a L. + .1 
Phyla sloechadifolia ( L.) Small 
Nephrolepisbiserrata (Sw .) Schott 1.1 1.1 
Boeopamo11nieri (L.) Pcnnd l 2.4 
NaslurtinmportoricenseSpr ,c,ng. 2.2 2.3 
lpomoea triloba L + . I 
M ikaniahastata (L.) Willd . 
Comm,di11a encta L. +.2 

4 

95 

4.4 
+ .I 
2.3 

IJ 

1.1 

1.2 
2.2 

2.2 

2.3 
1.3 

+ . l 

5 

100 

5.5 
].] 

+ .1 

1.2 

1.1 

2.3 

Bulbostylis setacea, Phyla stoechadifolia, Bacopa monnieri and Nasturtium por
toricense. Five representative relevés were made by Borhidi, at the northem edge of 
the Batabanó wetland, in December, 1969; type relevé: no. 3. (Table 73). 

Schoenoplectetum validi Borhidi and Muñiz in Borhidi et al. 1983 

This is a tall sedge marash community in the littoral zone of the eutrophic and 
slightly dystrophic lakes and ponds, where it generally substitutes the lacking 
reed-grass- and cattail marshes. It has a seasonally flooded terrestrial form (relevés 
1-5, Table 61) that consideras subass. typicum, characterized by helophytes as 
Centella erecta, Pontederia lanceo/ata, Bulbostylis and Fimbristylis spp. (type relevé 
no. 3), anda permanently flooded aquatic form (relevés nos 6-10) considered by 
me as subass. vallisnerietosum, characterized by hydrophytes, as Vallisneria and 
Utricularia spp. (type relevé: no. 9). Relevés (Table 74) made by Borhidi and 
Muñiz, in May 1970 and by Borhidi and Del Risco, in March, 1975, in the Laguna 
del Tesoro, Zapata Swamp. 

Acrostycho-Schoenoplectetum americanae Borhidi in Borhidi et al. 1983 

This is a halotrophic sedge marsh community of the seaside wetlands in the 
transitional zone of the eutrophic or dystrophic wetlands or swamps to the 
mangrove. It is characterized by the co-dominant Schoenoplectus americanus and 
Acrostichum aureum, accompanied by helophytes as Typha and Cladium, and by 
obligate and facultative halophytes as Conocarpus erecta, Heliotropium curas-
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savicum, Baccharis halimifolia ssp. angustiar and Eleocharis cellulosa. The five 
relevés were made by Borhidi (December, 1969) near Batabano. Type relevé: no. 4 
(Table 75). 

3.3.2 Alliance: Rhynchosporo-Eleocharion interstinctae 
Samek and Moneada 1971 

Sedge marsh vegetation of the littoral zone in the oligotrophic lakes of the white 
sand wetland of western-Cuba. It is characterized by acidophilous, small hydro- and 
helophytes, many ofwhich are endemics. 

Table 74 Schoenoplectetum validi Borhidi and Muñiz in Borhidi et al. 1983 

2 3 4 5 6 7 8 9 10 

Cover(o/o) 60 65 80 70 55 100 100 100 100 100 

Schoenoplectus va/idus 
(Vahl.) T. Koyama 3.4 3.5 4.5 4.4 3.4 3.5 4.4 3.3 3.4 4.4 

Vallisneria neotropicalis M. Vict. 5.5 3.5 4.5 5.5 3.4 
Utriculariafoliosa L. +.l 1.2 1.1 +.l 1.2 +.! +.2 
Nymphaea ampla (Salisb.) OC. +.l 1.1 
Hydrocotyleumbellata L. +.l +.l 1.1 +.l +.2 1.1 1.1 
Centella erecta (L.f.) Fern. +.l 1.1 1.1 +.l 
Sagittaria lancifolia L. +.l +.l +.l 
Echinodorus berteroi (Spreng.) Fassett +.1 +.l 
Pontederia lanceo/ata Nutt. +.l 1.1 1.2 
Eleocharis interstincta (Vahl.) R. and S. 1.1 1.2 2.2 
Rhynchospora corniculata 
(Lam.) A. Gray. +.l +.2 1.2 

Rhynchospora gigantea Link. +.l +.l 
Bulbostylis capillaris (L.) C. B. Clarke +.2 2.2 1.2 
Flmbristylisovata (Burm.f.) Kern. 1.1 +.l 1.2 1.2 2.2 
Fimbristylis castanea ( Michx.) Vahl 1.1 1.2 1.1 2.2 +.2 
Paspalidium paludivagum (L.) Stapf +.2 1.1 

Table 75 Acrostycho-Schoenoplectetum americanae Borhidi in Borhidi et al. 1983 

2 3 4 5 

Cover%: 100 100 100 100 100 

Schoenoplectus americanus (L.) Palla 4.4 3.4 3.3 5 .5 4.5 
Acrostichum aureum L. 3.4 3.5 4.4 3.3 3.4 
Eleocharis cellulosa Torrey 1.1 1.2 
Fimbristylisannua (Ali.) R. and S. 1.1 +.2 
Typha domingensis (Pers.) Kunth 1.1 +.l 
Baccharis halimifolia 
ssp. angustiar (OC.) Borhidi +.l +.l +.l 

Flmbristylis ova/a (Burm.f.) Kern +.2 
Heliotropium curassavicum L. +.l 
Conocarpuserecta L. +.2 
Cladium jamaicense Crantz +.! 
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Characteristic species: Eleocharis interstincta, E. alveolata, E. minutzsszma, E. 
oligantha, Xyris grandiceps, X. fleuxosa, Rhynchospora gigantea, R. cyperoides, 
Panicum lacustre, P. parvifolium, P. tenerum, Mayaca wrightii. The alliance has an 
intermediate position in the oligo-psammosere between Mayacetalia fluviatilis and 
Rhynchosporeto-Xyridetalia. 

Associations studied in Cuba: 

Rhynchosporeto-Eleocharetum interstinctae Samek and Moneada 1971 

This association occupies the superior part of the littoral zone of the oligotrophic 
white sand lakes in the western Cuban wetland. It can be divided into three 
subassociations, each representing a little belt in the zonation. The subass. 
panicetosum parvifolii occupies the exteriorpart, the subass. scirpetosum confervoi
dis the central part and the subass typicum the transitional part to the inner side of 
the littoral zone. (Table 76). 

Eleocharetum interstinctae Samek and Moneada 1971 

This sedge marsh association occurs in contact with the former one. It forms the 
inner ring of the littoral belt by three subassociations. The subass. nymphaeetosum 
is permanently flooded, the subass. typicum is seasonally flooded, generally in 
autumn, the subass. panicetosum forms the transitional zone to the former 
association. (Table 77). 

3.4 Order: TYPHETO-CLADIETALIA JAMAICENSIS 
Borhidi and Del-Risco in Borhidi et al. (1979) 1983 

(Syn.: Pontederio-Cladietalia 
Knapp 1964 and Rh ynchosporo-Cladietalia Knapp 1964 p.p.) 

Reed-grass and high sedge marshes and swamps generally on permanently 
flooded sites, with peat accumulation in the soils. 

3.4.1 Alliance: Typhion domingensis 
Del-Risco in Borhidi et al. (1979) 1983 

Reed-grass and cattail marshes, high sedge marshes and Maranthaceae-swamps 
in eutrophic or dystrophic wetlands on peaty soils. 

Characteristic species: Typha domingensis, Phragmites australis, Cladium 
jamaicense, Pontederia lanceolata, Fuirena umbellata, Cyperus giganteus, Thalia 
geniculata, Erianthus giganteus, etc. 
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Table 76 Rhynchosporeto-Elocharetum interstinctae Samek and Moneada 1971 

A: panieetosum (7 rel. ); B: seirpetosum (5 rel. ); C: typieum (5 re!.) 

Eleocharis interstincta (Vahl.) R. and S. 
Rhynchospora cyperoides (Sw.) Mart. 
Xyris grandiceps p. maj. p. Griseb. 
Utricularia foliosa L. 
Panicumparvifolium Lam. 
Panicum tenerum Beyr. 
Panicum lacustre Hitehe. and Ekman 
Scirpus confervoides Poir. 
Utricularia purpurea Walt. 
8/echnum serrulatum A. Rich. 
Caperonia palustris (L.) St. Hill. 
Rhynchospora gigantea Link 

A 

v.+-4 
v.+-2 
v.+-2 

111. +-2 
v.+-3 

lll. +-2 
l. 2 

l. 
l. 

+ 
+ 

B 

v.+-3 
v.+-2 
N. r-1 
v.+-2 

l. + 
l. + 
V.1-4 

l. 1 

l. + 

Table 77 Eleocharetum interstinctae Samek et Moneada 1971 

e 
V.2-5 
V.1-3 

III. 1-2 
111. 2-3 

l. + 

l. + 

A: typieum (10 re!.); B: nymphaeetosum (13 re!.); C: panieetosum gemina ti (9 re!.) 

Eleocharis interstincta (Vahl.) R. and S. 
Paspalum serratum Hitehe. and Chase 
Mayacaf1uviatilis ssp. wrightii 
(Griseb.) Borhidi 

Utricularia foliosa L. 
Aeschynomene tuberculata Griseb. 
Rhynchospora cyperoides (Sw.) Mart. 
Sacciolepis striata (L.) Nash. 
Vigna sp. 
Panicum lacustre Hitehe. and Ekman 
Se ir pus confervoides Poir. 
Nymphaea ampla (Salisb.) DC. 
Xyris grandiceps Griseb. 
Capero ni a palustris (L.) St. Hill. 
Pontederia lanceo/ata N utt. 
Brasenia schreberi Gmel. 
Utricularia purpurea Walt. 
Panicum geminatum Forsk. 
Nymphoides a urea (Britt.) 

Britt. and Millsp. 
Fuirena scirpoidea Miehx. 
Rhynchosporagigantea Link. 
Ludwigia repens Forst. 
Salvinia auriculata Aubl. 

A 

v. 1-5 
11. 1-3 

l. 2-3 
l. 3-4 
l. r-+ 
l. + 
l. r 
l. 1 
l. 1 
l. + 
l. 
l. 
l. + 
l. + 

v. 
l. 

l. 
11. 

l. 

l. 

111. 
v. 

l. 
II. 
l. 

B 

+-4 
+ 

2 
+-2 

+ 

2-4 
1-3 

+ 
+-3 
1-2 

v. 

11. 
l. 
l. 

11. 

V. 

II. 
l. 
l. 
l. 
l. 

e 
2-3 

+-1 

+-2 

+-4 

+-3 
1 

+ 
+ 
+ 
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Table 78 Typhetum domingensis Borhidi and Muñiz in Borhidi et al. 1983 

2 3 4 5 

Cover%: 100 95 90 100 90 

Typha domingensis (Pers.) Kunth 5.5 5.5 5.5 5.5 5.5 
lpomoea triloba L. 1.1 +.1 
Mikania hastata (L.) Willd. 1.1 1.1 1.1 +.1 
Panicum virgatum var. cubense Griseb. 1.1 1.2 +.1 
Jussiaea sujfruticosa L. +.1 +.1 1.2 
PolygonumpunctatumEII. +.1 1.1 +.1 +.2 
Hymenachne donacifolia (Raddi) Chase +.l 1.1 +.1 +.1 +.1 
Solidago stricta Ait. +.1 
Nymphaea blanda GFW. Meyer 1.1 
Cabomba piauhyensis Aubl. 2.2 +.1 +.2 
Hydrocotyle umbellata L. +.1 1.2 +.2 1.2 2.2 
Cynoctonum mitreola (L.) Britt. +.l 1.2 
Pluchea purpurascens (Sw.) DC. +.1 1.2 
lpomoea tenuissima Choisy. +.1 +.1 
Centella erecta (L.f.) Fern. +.2 
Fuirena umbellata Rottb. +.1 +.1 
Aster exilis Ell. +.1 
Fimbristylis ovata (Burm.f.) Kem. 1.2 

Typhetum domingensis Borhidi and Muñiz in Borhidi'et al. 1983 

Cattail marshes in eutrophic and dystrophic wetlands commonly as permanently 
flooded stands of the littoral zone, with a second herb layer formed by aquatic 
plants. Five representative relevés were made by Borhidi and Muñiz in May, 1970, 
and by Borhidi and Del Risco in March, 1975, in the Zapata Swamp area. Type 
relevé: no. 3, (Table 78). 

Cyperetum gigantei Borhidi in Borhidi et al. 1983 

This is a giant sedge-marsh community up to 3 m high, usually with three herb 
layers. The first herb layer is formed by the monodominant Cyperus giganteus, the 
second one by Rhynchospora, Eleocharis and Gramineae species, and the third one 
by aquatic and helophytic plants such as Limnocharis flava, Crinum americanum, 
Sagittaria, and Ruellia spp. Five relevés were made by Borhidi in the wet marshes of 
Rancho Boyeros, in October, 1969 (Table 79); type relevé: no. l. 

Polygoneto-Thalietum geniculatae Borhidi in Borhidi et al. 1983 

This is a seasonally flooded broadleaved marsh association, in which Thalia 
geniculata of the Marantaceae is associated with high, helophytic grasses as 
Vetiveria zizanoides, Panicum virgatum var. cubense, sedges and with Polygonum 
portoricense. There is developed also a species rich, densely closed low herb layer 
under the protection of the broad-leaved Thalia. In the successional process this 
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Table 79 Cyperetum gigantei Borhidi in Borhidi et al . 1983 

2 ) <11 s 
~~: 9J :f':S '95 100 100 

Cy~s.8",ia!!.hl'.i;Valil. .il!.5 4.4! 4!.S 5.S 4!.S 
Pan IIM IT.tt:l bril!ftl "5iul N 'ULL. +.I +.2 
L1.'1JnaditJra~ lfL) B.u::11'51 2.) 2.) J.J 1.2 2.2 
0-u:i.lV1!'t:il.llB"'ill:"allWll'L. +.2 .2 
R. liynt:lliUpLJnl Ji p Q1U 1.2 2.2 
R. liyncli as.¡xw;i ad .bllil Gri se'b. J.3 2.2 2.) 2.) 1.2 
F"i.r.i.nMt:ii.rnrbdlala EuitLb. +.2 1.2 l.J l.J u 
1'fr>'11:1 na ái j! ort:i (I.. . ) O ee:n e 1.2 2.2 2.2 +.I 
l]il'adi1:1raUJ10:-.511M11:1(V,1lhl .) R . .an:I S. +.2 
,. t:1111 Gílll' l t:li1 l!ral'il ll1f rill'l. +.2 u 
PdypJ.,,'lTpi.rrc~- !El l. +.I 
lthyndra.i;¡xu:o cyptml4t5 fSw.) Mmt. l.l 
S~mr.it:iltmrifo.li!3 L .T 

l'a!IIGCm wrp.11!:lf' WIT. C"i.r.Mll~C:nir.eb. u 
VNl'IN'llil,l"q't:lil1!lh!2I, (L l, !ÜI. +.I l.] 

Jl.~ill! d!:i.!lt:laji.lfofRa::ldi)Ch;me J .! 
Rud.:;i J1121li1Cllaa L. +.I 

T1:1b/,r;!ll Pa~ooir,a 'l1it:iliNl.rn,l§lMlll:"oiltilllilir B«:ltici i111 Borñidi e'l.a!. 1983 

2 ) 5 

Cover%: 100 100 100 100 100 

Tli1i1.!fo~C"oilt:11al. S. .:5 5.5 4.S •ll.S 
Vi!'UW'n.:I ~ZlililtJM!li!'.1. (L )N.zñ. 1.2 2.2 1.2 2.3 2.2 
htilll:".11!11' 1-'UJlilAíl.!fY.llJ, ,or.E,,rru;,pCru l .] J.2 1.3 2.2 2.J: 
1ir .. 011:1111mbdbt:1 Rolt . .1 1.2 + .! 
Paa IIMirnlil .&wi a'CI .bllil N u! t. .1 +.2 
Typl& d!J,n,Ll]~a {Jl'e:r.i. )IKunlb .2 + .1 + .! J.J 
Pol_f8CJ.11M,'Tf pa11currn2 .Bat. 1.2 2.J: 2.J: J:.3 2.) 
lbcdr;ira hillmifalilil L. .... .1 

1.'JTam f!1 g¡:r;i L u 2.1 
s tiljlllEUI lil h!i.rifa L. J.2 .2 +.2 
l/.liynclimpam .52Btilllil Gm.!!!b. 1.2 
Ni!'-phrdJEpa lu,unH f:5111•.) Scho1.il. 2.2 11! 
Cyptnu li8,dt:1m L -f .1 +.I 
Cyp'flnlSfl,Jwcs.f\".ahl.):Nees + . I .1 
Niyla ¡r¡tJd~m fL) Green: 2.) 2.J: T.2 
Ll6! 1fN8.1 t:i ,rp= il? o rst.. 1.2 
Cm 1:1rrra1:1 (Llf.) IFe:rll'l. 1.1 
CynaC"miwmm.irll'dt:i fL} Bmt. +.I J.2 
Ji)'dl"«~i.rmhflw L .2 + .! + .2 
c_.,.pHMs.filifelmus. s,¡,._ J.2 
&.l&ml)'11S.C"tilp.il'iJra (L.) C.B. Clmi:e . ... .,..~ 

il-t:1i1.tt:J 1ril-"Wt:1 {L.) \1,,'illd. .2 ].] 

~anl'Ol!'lillnl'ahlil L. .1 u 
A.IZ'r~a Bnrut. .1 
SdtT.tt:Jpt:ma Pn:sL l. J 
Ca.s.r._wlit:ifilijorm.r. L 1.2 ]..) 



community develops to a wet shrub savanna by settling of Mimosa pigra, Paspalum 
secans and others. Five relevés were made by Borhidi in the wetland area of Rancho 
Boyeros, in October, 1969. Type relevé: no. 1 (Table 80). 

3.4.2 Alliance: C/adion jamaicensis 
Borhidi and Muñiz in Borhidi et al. (1979) 1983 

High swamp vegetation ofthe winter sedge, mostly in dystrophic freshwaters and 
peaty soils, rarely forming wide extended swinging sedge-bogs on the surface of 
swamp-lakes. 

Characteristic species: Cladium jamaicense, Crinum americanum, C. oliganthum, 
Paspalum giganteum, Rhynchospora stellata, Panicum lancearium, P. condensum, 
P. virgatum, Andropogon glomeratus, Erianthus giganteus, Sacciolepis striata, 
Thelypteris palustris, Centella erecta, Solidago stricta, etc. 

Association studied in Cuba: 

Crino-Cladietumjamaicensis Borhidi and Muñiz in Borhidi et al. 1983 

It is a very common and widely distributed sedge-swamp community in the West 
Indies, represented with the greatest extension in the Zapata Swamp of Cuba and in 
the everglades of Florida (Fig. 339). The enclosed five relevés were made by 
Borhidi and Muñiz in May, 1970 and by Borhidi and Del Risco in March, 1975 in the 
Zapata Swamp. Type relevé: no. 5. (Table 81). 

Fig. 339 A very extensive plant connnunity of the swamp areas: the herbaceous swamp of the Cladium 
jamaicense Cr. (Photo: A. Borhidi) 
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Table 81 Crino-C/adietum jamaicensis Borhidi and Muñiz in Borhidi et al. 1983 

2 J; 4 5 

Co1,'l!J"~; rna lOO ]00 ]00 ]00 

alllli,ll'J!¡anrml!rll~Cnmt:z: S.S 4.4 4.5 . .:1 S.5 
Andropo.BfJII a.ltJmrmt.m mt.}llSP. +.l +.2 J.2 Ll +.2 
Typ.~ &:!m.L'lgt"IB.U: j Pes.} Ku n1h . T.J J:.2 .1 +.r 
lp" ma,:a"" .ir w - e hirry + .r .] 

Ct;my¡!Ja_filí,fiimw L T.1 J:.J; l.2 2.3 u 
Ct:ilJlJaz,pm r,raa L +.r + .1 .1 .J 

SdllhBtJ m-c.w A.it. u .2 J.l 
A,i II oo ª 8 ,h!, n:i L +.r +.r .T 

lfydroauylr1.1111bdlam L u 
M .t"a.rll ali llllllllll U ... I Wi Dd . l.] . ] .2 + .1 
CJ111oca:i11.!PJ"ll ~1a e L! Brtitt. + . ] 1.2 u .2 u 
P11.ruc.u-mv•~mvm. c.u-.&rmrG;rrielb. .2 1.1 l.J u 1.2 
!:: e 1:i ji) t:i·d:il oo aiuga (.IL.jBauv. 1.1 ... .2 
1'JJ J111Chcuporti1c-yprrou~¡ (S..... .} .",hut. J .J .J .1 
Pf:iy'51 na/ifli!ira {L I G=.e L.L 
S2g1,i11:uw lmmfd¡a L .r .1 .1 + .I 
Pfyc,Firap.irrp=s,um (Sw.) DC. .r -.] u 
s .u: .rn1.1 d11 .im fl'fill ..-vai.wn Br kn e1 i +.r 
.B illCC f:i an ¡ h5i linu ftil ¡a l... T.J 

Oi IUl.l a:! I.IWI ¡¡.rn ¡.u; 3.3 
.Ril!Ctlpa mDIYl.irn ( L.! ~n.nei 2.2 .2 
en ll!Im ".fj F'1 LI\ o!"1t' lir 'lan 4 } .2 +.] . ! 
Enil!IIIMl ~w,u (W..it .} :Mlill + .2 +.2 
J>a.rJ1cl111f l.wiaar~m"Iri n. . l .l 
JM J111C 11 as P" m ¡¡pJJ allil Gme .2 .l 
Crradla ,.,.-,r.w f]. .. J.) Fe:m . l.] u l.2 
..!ili a:-jtJ wp .u: .'11.a!l3 UL. ! Na 5l1 l.] +.l .1 
11:irlfp.lVll pa!nrril 2.3 u 
Nympli~ampl.2 {S..alis .}OC. .1 
~plirowp.u; bi~= {.S.w. }Sch:wt. . ] 
BlrdJllum.llNnI ml!A. Rr'.h . + .2 
hr:isnp11Jacap .] 

1..1Jd~llt.l.l&'Jll u 

4 Class: PARVIRHYNCHOSPORO-ERIOCAULETEA 
Borhidi 1979 in Bal. - Tul. and Capote 1985 

Open and moderately closed short grassland vegetation on humid or at least 
seasonally wet, mostly oligotrophic acidic soils, poor in nutrients, most frequently 
on humid white sand seasonally flooded by oligotrophic shallow freshwaters. The 
vegetation is formed by short or dwarf cyperaceas, xyridaceas, eriocaulaceas, 
scrophulariaceas and rubiaceas with pygmaeous or creeping stems, accompanied by 
carmvorous plants as the dwarf rooted Utricularia species, Pinguicula filifolia, 
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Drosera intermedia and little rosette hemicryptophytes as Hyptis pedalipes, Aster 
grisebachii, Lachnorrhiza, Stenandrium, Sachsia ssp. Chaetolepis cubensis, 
Eriocaulon .fuliginosum, Elephantopus ssp. 

4.1 Order: RHYNCHOSPORO-XYRIDETALIA Borhidi (1979) et in 
Bal.-Tul. et Capote 1985 

Short wet grassland vegetation on oligotrophic, mostly white sand soils. 
Characteristic species: Rhynchospora cyperoides, R . .fili.folia, R. podosperma, R. 

brachychaeta, R. tenuis, R. tracei. R. leptorrhyncha, Acisanthera quadrata, Rhexia 
cubensis, Eleocharis capillacea, Herpyza grandijlora, Lachnocaulon ekmanii, 
Lachnanthes tinctoria, Panicum wrightianum, Scleria ssp., Xyris bicarinata, X. 
navicularis, X. elliottii, etc. 

4.1.1 Alliance: Rhynchosporo-Xyridion 
Borhidi (1979) et in Bal.-Tul. et Capote 1985 

Closed wet short grasslands highly rich in endemics and plants of northern 
distribution pattern. 

Association observed and studied in Cuba: 

Xyridi-Hypericetum fasciculati Borhidi (ined.) 

Burmannio bicolori-Hypericetum fasciculati Balátová-Tulácková 
in Bal. - Tul. et Capote 1985 

Closed wet oligotrophic sandy peat community, shallowly flooded during the 
rainy season. The substrate is formed by white sand with an admixture of humus on 
the surface. The community can be found in the south-west part of the white sand 
area of the Isle of Pines (Isla de la Juventud) between the Hotel Colony and the 
Siguanea Hills. The association is to be divided into two subassociations: the longer 
flooded wetter one is named as utricularietosum .fimbriatae Bal.-Tul. 1985 (Table 
82. rel. 1), while the drier variant is considered as the typical representative of the 
community (rels 2 and 3). 

Spigelio sphagnicolae-Paepalanthetum seslerioidis 
Balátová-Tulácková et Capote 1985 

This is the community the herbaceous clearings of the ammophylous pine 
woodlands, Paepalantho-Pinetum tropicalis association. It develops in the small 
depressions of the white sand dunes flooded seasonally by shallow acid and nutrient 
poor water. It forms a dynamic complex with the pine woodland and sandy savanna 
communities, even scattered Pinus tropicalis trees may occur in this association. In 
its species composition endemics play a relevant role, therefore the community is 
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considered as an endemic association of the sandy areas of lsle of Pines. Two 
subassociations are differentiated, the typical one and the hypericetosum styphe
lioidis (Table 83. re!. 1) which represente a transitional varían t to the pin e woodland 
communities with a more developed shrub !ayer. 

Chaetolepidi-Rhynchosporetum filifoliae Borhidi 

4.2 Order: PAEPALANTHO-ERIOCAULETALIA Knapp (1964), 
emend. Borhidi (1979), and in Balátová-Tuláckováand Capote 1985 

These are seasonally dry oligotrophic open short grasslands, formed by small 
rosette perennials, dwarf and needle-leaved shrubs, cushion-shaped plants, essen
tially on white sand, rarely on humid serpentine laterite, both extremely poor in 
nutrients. 

Characteristic species: Eriocaulon arenicola, E. fuliginosum, E. ovoideum, etc., 
Paepalanthus alsinoides, P. seslerioidrs, P. lamarckii, Syngonanthus androsaceus, 
S. insularis, S. lagopodioides, S. leonis, S. wilsonii, Xyris ekmanii, Scleria 
pauciflora, S. interrupta, S. ciliata, Richardia arenicola, R. ciliata, Nodocarpaea 
radicans, Borre ria strumpfioides, Mitracarpus depauperatus, Cuphea pseudosilene, 
Cenchrus distichophyllus, etc. 

4.2.1 Alliance: Eriocaulo-Paepalanthion Borhidi (1979) 
et in Balátová-Tulácková and Capote 1985 

With the same characteristics as the order. 

Associations observed and studied in Cuba: 

Syngonantho-Paepalantheum alsinoidis Borhidi (ined.) 

Xyridi-Paepalanthetum seslerioidis Borhidi 1979 (ined.) 

4.3 Order: HYDROLAEETALIA NIGRICAULIS Balátová-Tulácková 
in Balátová-Tulácková and Capote 1985 

Open herbaceous plant communities occurring in the depressions of the sandy 
savannas of Isle of Pines. The sandy soil is acid regularly flooded during the rainy 
season and it is covered by a thin !ayer of mud. Because of this muddy surface, the 
ecologic character of the site is less oligotrophic than in the other Parvirhyncho
sporo-Eriocauletea communities. This moderately acid and oligotrophic character 
is reflexed by the characteristic species composition of the community. lt is 
composed of moderately acidophilous white sand elements as Phyllanthus helio
tropus, Eriocaulonfuliginosum, Rhynchospora divergens (?), Chaetolepis cubensis, 

32* 499 



Table 82 Burmannio-bicolori-Hypericetum fascicu/ati 
Balátová-Tulácková in Balátová-Tulácková and Capote 1985 

1 2 3 Pr3 

Cover%: 80 92 80 

Characteristic and differential species of the association 
Burmannia bicolor Mart. + 2 2 3 
Panicum a/bomarginatum Nash + 2 2 3 
Cuphaea cordifolia (Sw.) Koehne + 1 

Differential species of utricularietosumfimbriatae subass. 
Eriocau/on cf. olivaceum Mold. 1 1 
Syngonanthus androsaceus ( Griseb.) Ruhl. + 1 
Utriculariafimbriata HBK. + 1 
Lycopodium meridiana/e Underw. and Lloyd 1 
Blechnum serrulatum A. Rich. ssp. roigii Bobrov 

Characteristic species of the alliance and arder 
Hypericumfasciculatum Lam. 3 3 + 3 
Xyris elliottii Chapm. 1 3 4 3 
Rhynchospora brachychaeta C Wr. 1 1 + 3 
Burmannia capitata (Walt.) Mart . + + 3 
Panicum erectifolium Nash 1 1 

Characteristic species of the Parvirhynchosporo-Eriocau/etea class 
Chaetolepis cubensis (A. Rich.) Triana 1 + + 3 
Lachnorrhiza piloselloides A. Rich. 2 2 + 3 
Polygala /eptocaulis Torr. and Gray + + + 3 
Paspalum nanum C. Wr. + 1 1 3 
Paspalum pulchellum Kunth 1 + 2 
Xyris bicarinata Griseb. + 1 
Drosera rotundifolia L. + 

Characteristic species of the Eriocaulo-Paepalanthion alliance 
Syngonanthus /agopodioides ( Griseb.) Ruhl. + 1 3 
Helenium scaposum Britt. + 1 
Borreriastrumpfioides Wr. ex Griseb. 1 

Characteristic species of the Hydrolaeetalia nigricaulis arder 
Phyllanthus heliotropus Griseb. 1 1 3 
Panicum /axum Sw. + + 3 
Elephantopus pratensis Wr. in Sauv. + + 2 

Companion species, Curatello-Byrsonimetea 
Rhynchosporaplumosa EII. 1 + 1 3 
Rhynchospora podosperma C. Wr. 2 + 2 3 
Panicum tenerum Beyr. + 1 + 3 
Andropogon virginicus L. + + + 3 
Agalinis albida Britt. and Penn. + + + 3 
Rhynchospora globosa (HBK.) Roem. and Schult. + + 2 
Rhynchospora subimberbis Griseb. r + 2 
Sauvagesia brownei Plan ch. r 2 
Phyllanthus selbyi Britt. and Wils. + + 2 
Barrería thymocephala Griseb. + + 2 
Cassia diphylla L. (+) r 2 
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O~rt-ompaniuns 
Sderia bald1,t?inii (T orr.) S1e ucl. + + + 3 
CassythafiJiformis L + 2 2 3 
Poni.cum Jeua,thru ~ + + 2 
Sderia interrupta A. Ricl:1 . + + 2 
1 schaemum rugosum Sali5b. r (+) 2 
Fuirenasimpla Vahl (+) (r) 2 
Leplocory·phiumJanaJnm ( HB K .) Ntts + 
ArislliÍa 11dfij0Jia He nr. 
Aris1ida brill011orum Hi tché. + 
Andropo,¡on· bicomis L. r 
C uphea pseudosilene G rise b. r 
C oJpothrinax wrigluii Gr~f'b. anti WenclJ. r 
Myricaceriferal. + 
Tabeb.uiaJ.epidophyJJa (A. R ich.)Greemn. + 
Melochiasarunmuum Briu . + 
Cyperu.s poJy slachyos Rott b. + 
Cyperus Jigularis L. r 
Mesose1umwri~h1ii Hi1chc. 
Scleria muhJenbergiiSleud . + 
OldenJondia uniflora L. + 

Elephantopus pratensis, and of species of swamp commumt1es as Encopella 
tenuifolia, Panicum laxum, Eleocharis caribaea, Fimbristylis complanata, Pluchea 
rosea, Centella erecta, etc. 

Balátová-Tulácková constructed a separate association class far this community 
(Hydrolaeetea nigricaulis Bal.-Tul. in Balátová-Tulácková and Capote 1985a) but 
the given characteristic composition does not seem to justify her decision. One half 
of the listed species proposed as characteristic by Balátová-Tulácková is a group of 
both ecologically and phytogeographically widely distributed species, common in 
several swamp and marshland communities. The other half is composed of 
oligotrophic species mostly occurring in other moist white sand associations as well, 
therefore they are to be considered as characteristic species of the Parvirhyncho
sporo-Eriocauletea class. Far characteristic species of the arder and alliance the 
following are to be considered: 

Hydrolaea nigricaulis, Encopella tenuifolia, Elephantopus pratensis, Phyllanthus 
heliotropus, Eriocaulon fuliginosum. 

4.3.1 Alliance: Hydro/aeion nigricau/is 
Balátová-Tulácková in Balátová-Tulácková and Capote 1985 

With the same characters as in the arder. 

Encopello-Hydrolaeetum nigricaulis Bal.-Tul. and Capote 1985 

This association grows in the south-west of Isle of Pines and can be divided into two 
subassociations. The subass ludwigietosum erectae occurs on si tes with higher water 
table (Table 84, rels 1-2) than the typical subassociation (rel. 3-5) 
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Table 83 Spigelio sphagnicolae-Paepalanthetum seslerioidis Balátová-Tulácková and Capote 1985 

2 3 Pr1 

Cc,,,er % : 80 75 &S 

Charac-teri~-tic a .ad di He ren itülil spet.;es or !'he as:soi.'iatio.n 
Spi~lia spho.g11icoJa C. W r..in Sal.IV_ T + 3 
Diadia diioJa Britt. c:e! \\l~ls. + 1 + 3 
Milrocorpus depauperoJus Britt. et Wils. + + 2 
Utricular io. pu5illa V ah l T 2 

Din ere.a ti.1<1 !.podes of the h ypericeios um sJyphdiDidis s ubass. 
ll;¡•pericumsJ)•phdioides A . Rich . 2 + 2 
Calyptraruhes pmetorum Wils. 2 l 2 
Miconia ondromemifolia Gri:seb. (r) 2 

Cb.1<racte rist:ks~dc:s oí Paepolontlw-Eri.omuletolio. orde r + 2 + 3 
S)'nr;.011ontlim lagopodioid~ ( Griseb. ) Rubl. + + + 3 
Bom:ria wwnpjioides Wr. ex Gri.!lt!'b. + + + .3 
HeJ-e11ium smposHm Bri tt. + + 2 
ll)'pti.s ammotropht1 Wr. ex Gri.scb. + + 2 
Jleptanthus codilearifaJim Griseb. 1 + 2 
AcÚllruliem qumlrma Jus:s. + 

Oi.a racteris tic spet.-ies <:J. llydrolDEeuiJia 11igricaulu or~ r 
Eriocaulonfuliginosum C. Wr. in 5.au,·. + + + 3 
Ponicum Ja:wm Sw. + 

ChaT il>t:teris tic sp,edes of cbc Paniirhynchosporo-Erioc=Jetea d,a!';!'; 
Cli~talepis cubensis (A. Rich . ) 'Fria a.a + + 1 3 
Lo.cl111orrMtapiioseiloiíles A . Rkh . + 2 3 
Caplieapseums ilen e Griseb. 1 3 
Croto11 crrimu Mudl . Arg. 1 3 
.\)•ris bicarinma G ri!ie b . + + + 3 
Pinr;.uiculafiüformisWr. ex Gri.scb. + + + 3 
Drosera ro/1mdifalia L. + r + 3 
Elephantopus are11mü1s B ri tt. a .nd WiJs. + + 3 
Po/y wiJa leptoc=iis l'orr . .ancl Gray + + + 3 
Pas palum puJdieJlum Kun ch + "I"' + 2 
Polygala U11ci11a1a C. Wr .in 5.auv. + 

Compilnion sp,e~s. Curalello-Byrsanimelea 
Rh J•n.cliospora ¡¡Joborn ( HB K.) Roem. a.ad S.ch ulL 2 + 3 3 
Rh;¡•nchospora wbimberbi.s Griseb. 2 2 3 
So.ui,o.gesia brow11ei Pla m:'.h . 2 2 3 
Ph¡.Jlonshm seib,·i Bri ti. a.ad Wi Is. 3 
.Aescli ynomene te11.uil· Grisc b . + + + 3 
Mesosetum ioliiforme (Hoch.!.1 .) Chase + l l 3 
Pon imm tenerum Be)T. + 1 + 3 
Rh¡'llchospompodosperma C. Wr. in Sal.IV . + + + .3 
Di.cliramena l'el·lerioides(GriScb.)Cl.arke + + + 3 
Aris tida w~(l/()lla He nr. + + + .3 
Sten ondrium droseroides N.ecs + + + 3 
ArisJida brittonorum Hitché. + + 2 
Buch11eraelo11gata HBK .. + 



Camerarin re trua Drist-h . + 
Agalm1s a/bula B riH. e [ Pen n . + 

Cftaraeteristic!iped~ of BJrsonimo-Pinetea Cla!;s 
TabebuinJqndophylJa (A. Rich .) Grcxnat. + 2 
Bry'il depressa Borftidi + + 2 
Panimm Jmcorhrfa N ash + + + J 
Sderiainterrupta A. Rich. + + + J 
Byr.wmma K-Tightiilna U rb. el N ie1.Jz .. 1 1 
Ourateaelliptirn (A. Rich.)M.aza + 1 
Acoelorraphe wngluii Wend l. ( ) 1 
Pmus tropica/is More le! • 
Cttarac!t'risticspeciesoI tfte Sderio b<JJdwmtl·ArJdropogene«a grociJu class 
Cyn¡¡nchum m 11ilnnarum Alai:a r + J 
Snchsia po/J'Cepha/a G rise'b. ·+- + + 3 
A1Jgadenia:rngrne1 A. OC. r + 2 
Sderin b<JJdwmii (To:rr.)Steud. 

Othé'r compa nions 
Rhynchospora'l:f' , <li11. r + + J 
Gueuarda calyptrata A. Rich. } + 2 
Leplocory·phium lallalum ( HB K .) Nec,; (+) + 2 
Lagm=rpus guinnm Sil N ee!; 1 + 2 
Schwmldaamericana L + + 2 
0/den/andiaunifwra L T 2 
Cass.rthafi/iformu L. + 2 2 
Fragrosiiscuben:ris Hitchc. 
SchuJte:uagutanensis (Aul11. )Mal me 
Ans11da refracta GriliC'D. 
(l•paussurinamensts Rotrb. + 
Manisuris Joncata (Trin.) k ua !z.e + 
MaJpighia horr rda Smai.l + 
CoccoJoba microphyJln GrÍSé' b. (+) 
S1igmaphy/Jum sagraeanum A . JU.SS. (r) 

5. Class: ZOSTERETEA Chapman 1974 

Submarine, rooted swards formed by submerged phanerogams of wide, mostly 
pan-tropical distribution. 

5.1 Order: RUPPIETALIA MARITIMAE J. Tx. 1960 

Submarine swards of the temperate seas, and submerged vegetation of the 
continental and insular salt lakes. 

Characteristic species: Ruppia marítima, Najas marina, N. guadalupensis, N. 
wrightiana, Ha/adule beaudettii, H. wrightii. 
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Table 84 Encopello tenuifoliae-Hydrolaeetum nigricaulis Balátová-Tulácková and Capote 1985 

C'JDna,eri!ñi:· .i;n:l dif1f~ili !ljle::je¡ af ifhe m:s.:ciatiai 
1lydrnl.:i,m ra~aHú.lV.'r. e1: G:r:i!ieb . 
CypEnUhollpi2JJ L. (diff.) 
&Jcopd!a ll[lo!íefdo1.2 CG~ . l 'PBln!!l l 

1)-jdf~mlÍilll !ljlecÍe:5 a:ft:he l!.id'IWiWBilffl irneaairs = · 
L.!1dM.11¡i,11.1 tmtc:t1.2 (l..) n . T-la:r111 
P'ollj!a!o.mirruia (Lf.) Fei-11. 
C,rnn:l/a IIP"il!:"IIIZ CL j .) F!CT.11. 
e ypi!rw: l,!I nn am:i!"ru ia R dlifu . 

Cih lllJllC1 eris !i e: .ui d dífkre 111 • ~ ci es af li.u1 c:e .-=n::I a der 
1'.lao!lll!l!llH.t:2.m!JJ Sw. 
1'1iyl1.:Niil.Pi.m húa.mpw Griss 
Pbdll!a ro Ka Gadm:y(diff.) 
Rh.11,r1Y,spo,;:;idlVtf'80U Gmfis 
Eillicf1.:uu mnb.:ra (Tu:iti . )inlm Cdiff.) 
FIIT'killlyli¡ aYJff'l.:z.n= (Reat Un!k (dí :lf. ) 

Owlli:ierillli: !11J]ecÍes af 111e Pa,vri y,idias.pom ·~tr:111M~a cl'J¡n; 
!l'ilf''1i2111op.mp.r.u,i,i.r.u: Wr. e1: &11v. 
C/J{1Jl!"1e!~piaci.i!c11.r.u: CA. Rd.) Toii111.11 

:Ena:(2.!l/tJ11ful1gmtHHmV.'r. :in &w . 
• -ta.(,2,!Jhra q,:.¡¡¡¡dr.J11;2J11m. 
UU1C1,flmzap.!lSi.!IaVi11il 
Cro.l!:!,11 an.rw.i: Muell. ATE
Lac&on-l'l~apilas.db&c¡ . . R:idi . 

C'1Dr.lcil!!ristic-!11Jlecil!!s afU1e O.mMgo-. 8yn,Muruu:z d= 
Pano1Co!lmQ"11u·.u,n ~p. 
.fi'111Tfn2 •fJ.'I IH'JCl!f) l:i ala Gris e'b. 
Pfiy.!bnfuu Iillb.~11 (l:rirt:1 . .m::I Wis. 
ku:op/J a Q.ll ~ jl ú.12 Gri se'b . 

Oilh~ c-.ampóllJli:JiR'.i 
&12¡¡nu,.11u.llil!INI.I 5,.. V..':!,11 . 

Ca.u ri:;ifi ~ft:Jmw. L 
{¡dJ{1J¡!"l:ffHH nism,i,rm tisb. 
'Sdu-,1,2 baldw.irui fi'a:ra-.) ~d. 
D1d:itu11hium !1j1. 

lind.mpo¡¡on Vill'8Ulll!l!ll L 
Ui'.2/J=ru ID111:.w.2 CTrin.) K11mz.e 
-'IIN.W!&z i.il'jife&,dlenr. 
Ca.i:s,iadq,hylb L. 
81}',2 &cpn=i '.BcrJiidi 

~,l::m1arallo!llli:MJlff! A. RD. 
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5.1.1 Alliance: Ruppion maritimae Br.-BI. 1931 

Associations observed and studied in Cuba: 

Halodulo-Ruppietum maritimae 
Borhidi and Del-Risco in Borhidi et al. 1983 

This is a community ofthe moderately to extremely saline waters of estuaries and 
the shallow mangrove-areas. Five representative relevés were made by Borhidi in 
February, 1981, in Las Salinas, Zapata Peninsula, Bahia de Cochinos. Type relevé: 
no. 2. (Table 85) 

5.2 Order: THALASSIO-SYRINGODIETALIA FILIFORMIS 
Knapp (1964) in Borhidi et al. 1983 

Tropical submarine swards in the Caribbean region. 
Characteristic species: Thalassia testudinum, Syringodium filiforme, Halodule 

wrightii, Halophila baillonis, H. aschersonii, Limnobium laevigatum. 

5.2.1 Alliance: Syringodio-Thalassion 
Borhidi in Borhidi et al. ( 1979) 1983 

With the same characteristics as the order. 

Associations observed and studied in Cuba: 

Syringodio-Thalassietum (Ciferri 1936) Borhidi in Borhidi et al. 1983 

Submarine phanerogamic swards of the shallow sublittoral zones of the sandy 
beaches. Five representative relevés were made by Borhidi in the Casilda Peninsula 
(Sancti Spiritus Province) in September, 1969, and in Punta Maisi (Baracoa 
Province) in March, 1970. Type relevé: no. 2. (Table 86) 

Limnobietum laevigati Borhidi in Borhidi et al. 1983 

(Syn.: Hydromistrietum stoloniferae Borhidi in Borhidi et al. 1979 n. nud.) 

This is an open submarine sward community formed mostly by stoloniferous 
phanerogams in shallow sublittoral zone of sandy beaches. Five relevés were made 
by Borhidi in Jibacoa (November, 1969; May 1974) Varadero (June, 1976) and 
Casilda (September, 1969). Type relevé: no. 2 (Table 87). 

Table 85 Halodulo-Ruppietum maritimae Borhidi and Del-Risco in Borhidi et al. 1983 

2 3 5 

CCJl"e %: ~ 811 65 ~ 'Jlll 

Ruppii:mmn.:im:aL .4 3.3 .s 4áA 
Najmgua.ddup~1ui~(Sp,Mn;!!j .)M .JSllll5 ..- .1 22 
1/Qloda~h,m,rdmi.i (d . H.ut. J d Hilrt. + . l + . l 
Sy,-Íll¡«iú.im 'ilifanrz<Kmz.. L.2 



Table 86 Syringodio-Thalassietum (Ciferri 1936) Borhidi in Borhidi et al. 1983 

Cor!!!r %: 

Syri~w fi!ifarme'K tz. 
T11~Áll ~llÍ..W"1 

H=h m Sol. i9 K&i. 
fiolt:!d1J~tM8,füi.1. ~5. 

.ünnm.!!I ElQll1.'ii8,,=m (1-1. 11.Tid IB. M 
Holeu!,¿f!' ri8,f1.i iAschcrs. 
s,~rin¡ii!!i:ii 1ifo,fiil1.1If!''Kún.. 
Rüppia ma.iifiPltaL. 
fi p1.if1llbl2i.fMJ,IJ!IA»:'Jie"B. ~l:~d:ie 

1 

'iCl 

2.J 

70 

.2 

2 .3 

95 90 85 

1.J J.J .3. 

5.5 }, 2..3 
+.2 

2 J 

75 10 :ao 

.3.~ .5 
T,l + .1 

1.2 
22 

12 

6 Class: IPOMOEO-MALLOTONIETEA 
Knapp 1964 emend. 

Borhidi in Borhidi et al. (1979) 1983 

(Syn.: Ipomoeo-Tournefortietea Knapp 1964 p.p.) 

Herbaceous and shrubby vegetation of the tropical sandy sea shores. 

5 

.2 .2 

5 

+.l 

6.1 Order: CANAVALIO-IPOMOEETALIA Knapp 1964 emend. 
Borhidi in Borhidi et al. (1979) 1983 

Open pioneering vegetation of the beaches formed by creeping lianes and 
stoloniferous grasses. 

Characteristic species: Canavalia, maritima, Ipomoea pes-caprae, J. alba, Cakile 
manllma, Cenchrus tribuloides, Diodia maritima, Philoxerus vermicularis, 
Sporobolus virginicus, Paspalum vaginatum, Stemodia maritima, etc. 

6.1.1 Alliance: lpomoeo-Canavalion maritimae 
Samek 1973 

With the same characteristics as the arder. 
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Associations studied in Cuba: 

Sesuvio-Ipomoeetum pes-caprae Borhidi in Borhidi et al. 1983 

It is a pioneer community of the sandy beaches. Originally it is a very common 
plant community, but heavily damaged and destroyed by man in most of the sandy 
shore areas. Five representative relevés were made by Borhidi at Alamar and 
Tarara near Habana, in August, 1696. Type relevé: no. 4 (Table 88). 

lpomoeo-Canavalietum maritimae Samek 1973 

Ambrosio hispidae-Ipomoeetum pedis-caprae Bal.-Tul. et Garcia 1987 

Ambrosio hispidae-Ipomoeetum stoloniferae Bal.-Tul. et Garcia 1987 

lpomoeo-Paspaletum distachyi Samek 19783 

Paspalo-Sesuvietum portulacastri Samek 1973 

Table 88 Sesuvio-Ipomoeetum pes-caprae Borhidi in Borhidi et al. 1983 

.2 Ji 41 5 

Owe7 ':lli.: 00 ~ 55 50 00 

ÍpiJmtJlllp E1..r:ar-(L. )S~. J.J 41.41 J.41 J .J J .J 
Cai:iavaLw nm.ritiiJm (Aubl I Thm= -.1 u -. 1 1.1 
Cal:iW' btJ a'!!! &.ll&'l iDd.) Sd1 z: - .1 - .l 
Ccnclinu.bro NNJJli Rornw. ZDdSdiuh.. - . l 1.1 
.!ifJ;UVAUJJ!p-on1,1áa.l;i111ímL .2.J .U 23. !.2 1.2 
~-orob-ow vupiit",IIJ; IHI . 
li tto:ra]j 5 (Ku illlll ) 'Bo:m:id j 2.J !.2 u ] "1' u 

M~11[111 it;¡¡~lia&:iifl'15 C1. .) Bri tt. - .l -.- . 1 Ir. 

lpcmro-tG aJZit.1 L -r-·.l - .1 - .ir - .l 
Edi¡impro= fL) L. - .1 .1 

CMIJfars;yu biuiftrlia (L..:.m.) S -.1 - .! - .1 
.Rh~-opli-ommtm¡lrL -.r 
Lag1mcllialia nilUffl:IM CI..) Ca:rtn .i -.1 

S'IDl:liy¡arpumjanmicMsi1 (L) lklll T .1 - ·.ir -. 1 
Jp-omDlllmilobaL. -., 
Emgro.m11&!',rma,:11JÍÍSi=d. -2 
Diodituo:11.lam (B=v. )T~ . -. ] -. 1 
S .rm!!dia lmlri olÍlml L . l. l .l 
PfJ.iftJUnr..1w-n:nirlli.wü(L)R. & . - .l ~.l .J 
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Table 89 Borrichio-Mallotonietum Borhidi in Borhidi et al. 1983 

2 3 

Cot.·a~: 85 :gJ 90 :gJ 

llorrichia aroaucm.1 (l. .) DC. .13 u J .J 2.2 
11:m ia ~al/' lialcilJ'l:r. (l. . ) Bi.i u. . u 2.2 1...3 2.2 

Enwd=lfoorolir. Si!.•. 1.2 l.! +.I 
li'n ,il1&111 ~ i!.2 (P,¡ii r . ~ Gr;i u 2.3 u 1.2 
S¡,«o&iú.u.vi.r¡i~cloll 

511' . li .rol ir. . · wn!ld Borl1Jdi 1.1 2.2 l .l 1.2 
T ~nrB"rad i:if.o-li a L + .I .!I" 

flro ir. aúi m.I.11 (A. R:r:h. j Cl ri + .r 
.Disad:Jliu¡,ic (L. J Cl n:i ene .l 1.2 :u 1.2 
O.omti11aycdry1JD¡,ifolia (L.) Sm 1 +.I +.I 
En1l1alir./nu,imsa L + . I 
Ccndinubm1W1E1"R,o,rni . eitSdiu.lt. - .1 + .I 
Ca.!lavti1M111Jmri1iPJrtil (Ami.) Thaum; + .I 
S'lEn:wdio. 11uvi1 ill"fil L 
S'latrlJ p/l~ jom:Dim,rü (L Vóll'.hJ + .I 
C l:d wt!.l)'ll .wa.r.il' iir.m (La m.) S11u1 ID + .l 
s ~aauumrn:1 L + . I 

6.2 Order: BORRICHIO-MALLOTONIETALIA 
Borhidi in Borhidi et al. (1979) 1983 

(Syn. : Tournefortio-Surianion maritimae Samek 1973) 

5 

1.2 
2.J 
+ .2 

1.1 

3.3 

+ .I 

+ .I 

+ .I 

These are closed littoral sandy meadows and low coastal scrubs on beaches, 
formed by leaf-succulent shrubs and suffrutescent plants. 

Characteristic species: Borrichia arborescens, B. cubana, Mallotonia 
gnaphaloides, Distichlis spicata, Ernodea littoralis, Suriana maritima Scaevola 
plumieri, Erithalis fruticosa, Spartina juncea, Uniola virgata, Casasia clusiifolia, etc. 

6.2.1 Alliance: Borrichio-Mallotonion 
Borhidi in Borhidi et al. (1979) 1983 

Closed sandy meadows and seaside prairies on the sandy shores . 

Associations studied in Cuba: 

Borrichio-Mallotonietum Borhidi in Borhidi et al. 1983 

This is a closed sandy sward or prairie community formed by stolo:¡iiferous grasses 
and succulent leaved hemicryptophytes, suffrutescents and low shrubs. It is a widely 
distributed community but mostly heavily damaged and destroyed by the use of the 
beaches for recreational purposes. Five representative relevés were made by 
Borhidi at Alamar, Tarara and Guanabo east of Habana, in August -October, 1969. 
Type relevé no. 3 at Alamar. (Table 89). 

Other communities: 

Tournefortietum gnaphaloidis Samek 1973 
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6.2.2 Alliance: Suriano-Baccharidion halimifoliae 
Borhidi in Borhidi et al. (1979) 1983 

Littoral thickets in the transition of the littoral meadows towards the Coccoloba
scrub. 

Associations observed and studied in Cuba: 

Ernodeo-Surianetum maritimae Ciferri 1936 n. nud 

Surianetum maritimae Samek 1973 

Suriano-Baccharidetum halimifoliae Borhidi in Borhidi et al. 1983 

The Suriana-Baccharis thicket is rather common in the seaward slopes of the 
coastal dunes, forming mostly a thin skirt along the edge of the Coccoloba-scrub. It 
develops in greater extension and with a more species-rich variant in the undis
turbed flat beaches and on the edge of the coastal lagoons. Five representative 
relevés made at Punta del Este, Punta Gorda, Carapachibey, all in the south part of 
Isla de Pinos. Type relevé: no. 3 (Table 90). Carapachibey, December, 1969. A. 
Borhidi. 

Table 90 Suriano-Baccharidetum halimifoliae Borhidi in Borhidí et al. 1983 
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7 Class: SESUVIO-RACHICALLIETEA 
Borhidi in Borhidi et al. (1979) 1983 

Orophilous halophytic vegetation of the supratidal rocky shores, conditioned by 
the influence of salt spray, the unprotected exposure and the extremely poor soil 
conditions. In the hard limestone coastal areas it can extend inlandwards to a 
100-200 m wide range. 

7.1 Order: TRIANTHEMO-SESUVIETALIA 
Borhidi in Borhidi et al. (1979) 1983 

Pioneer rock vegetation on the coastal cliffs and supratidal rock pavements, 
formed mostly by creeping, leaf-succulent plants, under a continuous influence of 
the tidal spray. 

Characteristic species: Sesuvium portulacastrum, S. maritimum, Trianthema 
portulacastrum, Lithophila muscoides, etc. 

7 .1 .1 Alliance: Trianthemo-Sesuvion 
Borhidi in Borhidi et al. ( 1979) 1983 

Open, species poor coastal rock pavement vegetation, formed mostly by 
prostrate, leaf-succulent plants. 

Association studied in Cuba: 

Lithophilo-Trianthemetum portulacastri Borhidi in Borhidi et al. 1983 

Open prostrate vegetation formed by Lithophila muscoides and Trianthema 
portulacastrum in the outmost strip of the rocky shore zonation. Five representative 
relevés made by Borhidi at Jibacoa, (October, 1969), at Alamar (August, 1969) and 
at Punta Colorados (Cienfuegos Province) in September, 1969. Type relevé: no. 2 
at Jibacoa (Table 91). 

Table 91 Lithophilo-Trianthemetum portulacastri Borhidi in Borhidi et al. 1983 

2 J 4 s 
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Co11oca,p,i15 Rr'C&:1L +.] 
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Trianthemo-Sesuvietum portulacastri Borhidi in Borhidi et al. 1983 

Somewhat closer prostrate vegetation on the landward range of the pioneering 
zone of the rocky shore zonation (petrohalophytia) formed by Sesuvium portulacas
trum and Trianthema portulacastrum and a few accompanying littoral halophytes. 
Five relevés were made by Borhidi at the same places as the former association. 
Type relevé: no. 4 at Jibacoa, (Table 92). 

Table 92 Trianthemo-Sesuvietum portulacastri Borhidi in Borhidi et al. 1983 
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7.2 Order: BORRICHIO-RACHICALLIETALIA 
Borhidi in Borhidi et al. (1979) 1983 

4J 

2..J 
.22 

.1 

Moderately closed vegetation of the rocky shores formed mostly by cushion
shaped hemicryptophytes, and dominantly by succulent-leaved dwarf shrubs and 
shrubs. This plant community group is distributed ali over the Caribbean shores. 

Characteristic species: Rachicallis americana, Borrichia arborescens, B. cubana, 
Conocarpus erecta f. caespitosa, Heliotropium humifusum, Chamaesyce buxifolia, 
Pectis spp., Strumpfia maritima, Erithalis vacciniifolia, Flaveria linearis, Opuntia 
dillenii, etc. 

7.2.1 Alliance: Rachicalli-Borrichion 
Samek 1973 

With the same characteristics as the order. 

Associations observed and studied in Cuba: 

Sesuvio-Rachicallietum americanae Borhidi (ined.) 

Conocarpo~Rachicallietum americanae Borhidi in Borhidi et al. 1983 

This is the plant association of the high, seaside, intensively eroded limestone 
banks, a humid, saline dog-tooth site. The prostrate form of Conocarpus erecta may 
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Table 93 Conocarpo-Rachicallietum americanae Borhidi in Borhidi et al. 1983 
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constitute a continuous closed carpet together with Rachicallis, Catesbaea, Castela, 
Opuntia intertwined by xerophytic lianes as Morinda royoc, Jacquemontia 
jamaicensis and lpomoea spp. Five representative relevés were made by Borhidi at 
Punta Colorados in September, 1969, at Mal Paso in May, 1970 and at Punta del 
Holandés (Península of Guanahacabibes) in December, 1974. Type: relevé no. 3. 
Mal Paso (East of Playa Girón), (Table 93). 

Borrichio-Rachicallietum americanae (Uphof 1924) Samek 1973 

Erithali-Strumpfietum Borhidi in Borhidi et al. 1983 

It is an endemic littoral dwarf shrub community of the southern seaside limes tone 
cliffs in South Oriente and Hispaniola mostly distributed along the coastal belt 
between Siboney and Maisi. The association is formed by two co-dominant leaf 
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Table 94 Erithali-Strumpfietum Borhidi in Borhidi et al. 1983 
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succulent dwarf shrubs the subendemic Erithalis vacciniifolia and the West lndian 
Strumpfia maritima. A notable companion is the endemic Cuban littoral cushion
plant: Caribaea littoralis. Five relevés were made by Borhidi at Siboney and 
Macambo (near to San Antonio del Sur) in January and February, 1976. Type: 
relevé no. l. E. of Playa Siboney, (Table 94). 

8 Class: BATIDI-SALICORNIETEA 
Knapp (1964) in Borhidi hoc loco 

Vegetation of the salines formed by leaf-succulent dwarf shrubs and annual or 
perennial succulents and by grasses of high osmotic tension. This belt of the salt 
vegetation is developed inlandwards behind the mangrove-zone, in the area 
flooded only twice a year by the high aequinoctial tides, where the salt tends to 
concentra te extremely by evaporation, and allows the development of herbaceous 
flats with Salicornia mats and/or low Batis maritima scrub. 

8.1 Order: BATIDI-SALICORNIETALIAAMBIGUAE 
Knapp (1964) in Borhidi hoc loco 

Tropical vegetation of saline sites formed mostly by succulent plants. 
Characteristic species: Batis maritima, Salicornia ambigua, S. perennis, Suaeda 

fruticosa, S. linearis, Fimbristylis spathacea, etc. 

8.1.1 Alliance: Fimbristyli-Salicornion perennis (Chapman 1960) 

Open vegetation of saline sites formed by suffrutescent plants. 
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Table 95 Fimbristyli-Salicornietum perennis Borhidi in Borhidi et al. 1983 
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Associations studied in Cuba: 

Fimbristyli-Salicornietum perennis Borhidi in Borhidi et al. 1983 

This is the community of saline vegetation developed on humid, seasonally flood
ed shallow sandy seaside sites. Five representative relevés were made by Borhidi at 
the Guanahacabibes Peninsula and the southern shore of the Pinar del Rio Province 
at La Coloma in March, 1976. Type relevé: no. l. at El Veral (Table 95). 

Salicornietum bigelowii Samek 1973 

Salicornietum perennis Samek 1973 

8.1.2 Alliance: Batidion maritimae 
Borhidi (1979) hoc loco 

(Syn.: Conocaspo-Batidion Samek 1973 p. p.) 

Closed vegetation of the saline belt, formed mostly by succulent suffrutescent 
plants. 

Association studied in Cuba: 

Batidetum maritimae (Ciferri 1936) Samek 1973 

8.2 Order: DISTICHLIO-SPARTINETALIA 
(Chapman 1974) Borhidi and Del-Risco in Borhidi etal. (1979) 1983 

Saline prairie vegetation of the supratidal belt formed by grasses and sedges of 
high osmotic tension. 
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Table 96 Salicornio-Distichlietum spicatae Borhidi in Borhidi et al. 1983 

Cover%: 85 90 

Distichlis spicata 5.5 5.5 
Heliotropium curassavicum +.r +.1 
Portulaca oleracea +.r +.1 
Fimbristylis annua +.r +.1 
Conocarpus erecta var. pros trata 1.2 
Salicornia perennis +.r 

Characteristic species: Distichlis spicata, Spartina juncea, Sporobolus virginicus 
ssp. littoralis, Chloris sagraeana, Eragrostis salzmannii, Philoxerus vermicularis, 
Heliotropium curassavicum, etc. 

8.2.1 Alliance: Distichlion spicatae 
(Chapman 1960) Borhidi and Del-Risco in Borhidi et al. 1979, 1983 

With the same characteristics as the arder. 

Association studied in Cuba: 

Salicornio-Distichlietum spicatae ( Ciferri 1936) 
Borhidi and Del-Risco in Borhidi et al. 1983 

It is a species poor, monodominant satine prairie community in the higher flat 
terrains of the mangrove belt. The type relevé m.ade by Borhidi and Del-Risco in 
March, 1975 in Las Salinas, Península de Zapata, (Table 96). The Distichlis-com
munity described by G. K. Mueller and P. Gutte from Willa (Peru) in 1983 seems to 
be identical with the Cuban association. 

9 Class: RHIZOPHORO-AVICENNIETEA GERMINANTIS 
Knapp (1964) emend. Borhidi and Del-Risco in 

Borhidi et al. 1979 

Neotropical mangrove vegetation. 

9.1 Order: RHIZOPHORETALIA Cuatrecasas 1958 

Steadily flooded mangrove vegetation with anchoring aerial roots and viviparis
mus. 

9.1.1 Alliance: Rhizophorion occidentalis Cuatrecasas 1958 

Characteristic species: Rhizophora mangle, Rh. occidentalis. 
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Table 97 Dalbergio-Rhizophoretum manglis Borhidi ass. nova 
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Dalbergio-Rhizophoretum manglis Borhidi hoc loco 
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Mangrove forest community of the estuaries flooded regularly by brackish water 
during the rainy season and by more or less salty water during the dry season. lt 
forms a rathernarrow fringe along the shores of the bigger lowlandrivers near to the 
estuaries. The canopy is 15-22 m high formed mostly by the dominant Rhizophora 
mangle with anchoring aerial roots hanging from 5-8 m height. Scattered 
individuals of Laguncularia racemosa and other trees of the swamp forests are 
mixed mostly at the landward side of the community belt. A scarce shrub !ayer and 
a more densely developed stratum of climbers are characteristic. In both of them 
Dalbergia ecastophyllum is common and the constant presence of Pavonia spicata 
can be also considered as a characteristic feature ofthe commmunity. Herb !ayer is 
completely lacking. Sorne xerophytic epiphytes are also present. Five relevés were 
made in the Zapata Península, in the estuary ofthe Rio Negro, by A. Borhidi, in 23 
August, 1984 (Table 97). Type relevé is No. 2. 

516 



9.2 Order: AVICENNIETALIA Cuatrecasas 1958 

Seasonally flooded mangrove vegetation, or steadily by shallow saltwater, which 
permits the root-respiration by pneumatophores. 

9.2.1 Alliance: Avicennion occidentalis Cuatrecasas 1958 

Characteristic species: A vicennia germinans, Batis marítima, Rhabdadenia bi
flora, Lycium tweedianum, etc. 

Association studied in Cuba: 

Rhizophoro-Avicennietum germinantis Borhidi and Muñiz in Borhidi et al. 1979 

Batidi-Avicennietum germinantis Borhidi and Del-Risco ass. nova 

This association is developed on flat rocky shores, where the reef platform is 
somewhat higher and inundated only by tidal storms. Six representative relevés 
were made by Borhidi and Del-Risco in Las Salinas, Peninsula de Zapata, m 
March, 1975 and by Borhidi in February, 1981 (Table 98). Type relevé: no. l. 

Table 98 Batidi-Avicennietum germinantis Borhidi et Del-Risco ass. nova 1983 
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Vig. 340 Plan! community of the salt swamp forest: Acrostycho-Conocarpetum erectae, with large 
populations of Satis marítima near Playa Larga, Zapata Península (Photo: A. Borhidi) 

9.3 Order: COMBRETALIA Cuatrecasas 1958 

Seasonally flooded mangrove vegetation on extremely saline silt, with or without 
pneumatophores. 

9.3.1 Alliance: Conocarpo-Laguncularion 
(Cuatrecasas 1958) Borhidi in Borhidi et al. 1979 

Characteristic species: Conocarpus erecta, Laguncularia racemosa, Acrostichum 
aureum, A. danaifolium, etc. 

Association studied in Cuba: 

Conocarpo-Laguncularietum racemosae Del-Risco ined 

Acrosticho-Conocarpetum erectae Borhidi and Del-Risco ass. nova 

This community is forming a rather large subzone at the inner edge landward the 
mangrove belt, mostly in deeper isolated lagoons with highly concentrated stagnant 
saltwater. (Fig. 340) Three relevés were made by Borhidi and Del-Risco in the 
Zapata Swamp in March, 1975 and by Borhidi and Muñiz between Santiago de 
Cuba and Siboney. Type relevé: no. l. at Zapata (Table 99). 
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Table 99 Acrosticho-Conocarpetum erectae Borhidi et Del-Risco ass. nova 

Tree !ayer, 4-5 m high, cover % : 

Conocarpus erecta L. 
Laguncularia racemosa (L.) Gaertn, f. 

Herb !ayer, 1-2 m high, cover % : 

Conocarpus erecta L. 
Acrostichum aureum L. 
Acrostichum danaifolium Lengsd. and Fisch. 
C/adium jamaicense Cr. 
Fimbristylis spadicea (L.) Vahl 
Schoenoplectus americanus (L.) Pall. 
Eleocharis cel/ulosa Torr. 
Baccharis halimif olia L. 

Epiphytes: 
Tillandsia valenzuelena A. Rich. 
Tillandsia flexuosa Sw. 

Lianes: 
lpomoea tri/aba L. 
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1 O Class: CHRYSOBALANO-ANNONETEA GLABRAE 
Borhidi and Muñiz in Borhidi 1979 et al. et hoc loco 

Evergreen or deciduous swamp forests and shrub vegetation on steadily humid 
silty or peaty soils. They develop in basins and lowlands of deficient drainage, in the 
shores of lakes and large rivers, in the subcoastal swamps, estuaries of rivers, all 
si tes flooded during the rain period. This vegetation group is distributed in the West 
Indies, Florida, in the coastal belt of the Caribbean area from Mexico to South 
America. 

Characteristic species: Chrysobalanus icaco, Annona glabra, Myrsine cubana, 
M. guianensis, Bucida buceras, B. spinosa, B. plaustris, B. subinermis, Metopium 
brownei, Pterocarpus officinalis, Sterculia caribaea, Acoelorraphe wrightii, Coper
nicia glabrescens, Dryopteris patens, D. serra, Osmunda regalis, O. cinnamomea, 
etc. 

10.1 Order: CHRYSOBALANO-ANNONETALIA Glabrae 
Borhidi and Del-Risco in Borhidi et al. 1979 et hoc loco 

Swamp woodlands and low swamp forests seasonally flooded by rather deep 
eutrophic, distrophic, oligotrophic or slightly saline freshwater. 
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Fig. 341 Community of the permanent swamp forest: Chrysobalano-Annonetum glabrae with "high 
footed" individuals of Annona glabra L. in the Zapata Peninsula (Photo: A. Borhidi) 

10.1.1 Alliance: Chrysobalano-Annonion glabrae 
Borhidi and Muñiz in Borhidi et al. 1979 et hoc loco 

Seasonally flooded swamp- and marsh-woodlands with an extreme fluctuation of 
water supply. Plant communities with one seasonal aspect or two alternant seasonal 
aspects, an aquatic one in summer anda dry one in winter. 

Association studied in Cuba: 

Chrysobalano-Annonetum glabrae (Ciferri 1936) Borhidi and Del-Risco ass. nova 

This is a swamp woodland association community on shallow peat with limestone 
underground (Fig. 341) The type relevé was made by Borhidi and Del-Risco in the 
Zapata Peninsula near El Maiz, in March, 1975 (Table 100). 

Osmundo-Chrysobalanetum icaconis Borhidi (ined.) 

Copernicio-Bucidetum spinosae Borhidi and Capote ass. nova 

It is a seaside rocky limestone swamp-woodland dominated by Bucida spinosa 
with a mosaic of grassland patches. The shallow peaty soil is slightly saline. Type 
relevé was made by Borhidi and Capote near La Col orna (Pinar del Ria Province) 
at Playa Las Canas in September, 1975 (Table 101). 
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10.1.2 Alliance: Salicion carolinianae 
Del-Risco in Borhidi et al. 1979 

These are low monodominant riparian forest communities along the shores of the 
eutrophic or slightly dystrophic lakes. Communities rather poor in species. 

Characteristic species: Salix caroliniana, Myrica cerifera, Dalbergia monetaria, 
D. ecastophyllum, etc. 

Table 100 Chrysobalano-Annonetum glabrae (Ciferri 1936) 
Borhidi et Del-Risco ass. nova 

Canopylayer, 3-5 mhigh,cover35% 

Annona glabra L. 
Chrysobalanus icaco L. 

Lianes: 
Sarcostemma c/ausum L. 

Epiphytes: cover 20% 

Tillandsia valenzuelana A. Rich. 
T. fasciculata Sw. 
T. recurvata L. 
T. bulbosa Hook. 
T. flexuosa Sw. 
T. usneoides L. 
T. balbisiana Schult. 
T. pruinosa Sw. 

Herb !ayer, up to 1.5 m high, cover80% 

Elocharis interstincta (Vahl) R. et S. 
Hydrocotyle umbellata L. 
Capraria biflora L. 
Eragrostis hypnoides (Lam.) BSP. 
Heliotropium procumbens Mili. 
H. antillanum Urb. 
Sida rhombifolia L. 
Annona glabra L. 
Bacopa monnieri (L.) Penn. 
Centella erecta (L. f.) Fern. 
Ludwigia palustris L. 
Panicum coerulescens Hack. 
Phyla stoechadifolia (L.) Small 
Polygonumpunctatum EII. 
Aeschynomene vi/losa Poir. in Lam. 
Rhynchosporacyperoides(Sw.) Mart. 
Solanum torvum Sw. 

Soil !ayer, up to 20cm high, cover80% 

Chara domingensis 

3.2 
1.2 

+.r 

2.2 
1.1 
1.1 
+.1 
+.l 
+.2 
+.r 
+.r 

4.5 
2.2 
1.2 
1.2 
1.2 
1.1 
1.1 
+.l 
+.1 
+.l 
+.1 
+.l 
+.1 
+.l 
+.r 
+.r 
+.r 

4.5 
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Table 101 Copernicio-Bucidetum spinosae 
Borhidi et Capote ass. nova 

Tree !ayer, 3-4 m high, cover: 50-60% 

Coperniciaglabrescens Wendl. ex Becc. 
Bucida spinosa (Northrop) Jennings 
Conocarpus erecta L. 
Cameraria re tusa Grise b. 
Coccoloba microphylla Griseb. 

Shrub !ayer, 0.5-1.5 mhigh, cover: 20% 

Bucida spinosa (N orthrop) Jennings 
Copernicia glabrescens Wendl. ex Becc. 
Cameraria retusa Griseb. 

Herb !ayer, 0.3-1 m high, cover 50-60% 

Distichlisspicata (L.) Greene 
Fimbristylis spathacea Roth 
Andropogon pertusus (L.) Willd. 
Chloris inflata Link 
M anisuris loricata (Trin.) Kuntze 
Sporobolus virginicus (L.) Kunth ssp. 

littoralis (Kunth) Borhidi 
IresineflavescensH. andB. 
Heliotropium procumbens Urb. 
H. curassavicumL. 
Paspalumfimbriatum HBK. 
Sesuvium portulacastrum L. 
Stenotaphrumsecundatum (Walt.) Kuntze 

Lianes: cover 10% 

E chites umbellataJacq. 
Heteropteris laurifolia (L.) Juss. 
Mesechites rosea (A. DC.) Miers 
Stigmaphyllum diversifolium (Kunth) Juss. 

3.1 
3.3 
1.1 
+.1 
+.1 

2.2 
1.2 
1.1 

3.3 
2.2 
1.2 
1.2 
1.1 

1.1 
+.1 
+.l 
+.1 
+.1 
+.l 
+.1 

1.1 
1.1 
1.1 
1.2 

Association studied in Cuba: 

Salicetum carolinianae Del-Risco (ined.) 

10.2 Order: TABEBUIO-BUCIDETALIA 
(Lvov 1967) Borhidi and Del-Risco in Borhidi et al. 1979 et hoc loco 

Swamp forest vegetation flooded by freshwater or slightly saline water during the 
whole year. Soil is mostly rather deep vertisol, frequently gleyzed, somewhere the 
underground is gravillous or rocky originating from the littoral coral reefs, 
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sometimes covered by a shallow peaty soil layer. The tree layeris 6-20 m high, with 
an abundant shrub layer. 

Characteristic species: Tabebuia angustata, Bucida palustris, Bucida subinermis, 
Fraxinus caroliniana ssp. cubensis, Manilkara wrightii, M. jaimiquii, llex cassine, 
Myrsine cubana, Xylopia obtusifolia, Guettarda combsii, Erythroxylon confusum, 
Sabal parviflora, Smilax laurifolia, etc. 

10.2.1 Alliance: Tabebuio-Bucidion 
Borhidi and Del-Risco in Borhidi et al. 1979 et hoc loco 

With the same characteristics as the arder. 

Table 102 Tabebuio angustatae-Bucidetum palustris Borhidi and Del-Risco ass. nova 

.L 2 3 4 5 

Firsttree !ayer, 8-15 m. high, cover % : 60 70 65 25 55 

Bucida palustris Borhidi 3.3 4.4 3.4 1.1 3.3 
L ysiloma bahamense Benth. 3.3 +.1 1.1 
Swietenia mahagoni (L.) Jacq. 2.1 +.1 
TabebuiaangustataBritt. +.1 1.1 +.1 +.1 1.2 
Metopium brownei (Jacq.) Urb. 1.1 1.1 1.1 
MyrsinecubanaA. DC. 1.1 1.1 +.1 
Calphyllum antillanum Britt. +.1 +.1 
Manilkarajaimiqui (Wr. ex Griseb.) Dub. +.1 
Sabal parviflora Becc. 2.2 

Second tree !ayer 3-8m. high, cover % : 40 50 40 45 40 

Metopium brownei (Jacq.) Urb. 2.2 1.1 + .1 
Coccoloba diversifolia J acq. 2.2 +.1 1.2 +.2 
AcoelorraphewrightiiWendl. 1.1 2.2 3.4 +.2 
Bucida palustris Borhidi 1.1 2.2 1.1 +.1 +.1 
Lysiloma bahamense Benth. 1.1 +.1 +.1 
Myrsine cubana A. DC. 1.1 2.2 1.2 1.2 
Tabebuiaangustata Britt. +.1 1.1 +.1 +.1 +.1 
Guettarda combsii U rb. +.1 1.1 1.1 1.2 1.2 
Annona glabra L. +.r 1.1 +.1 
Myrica cerífera L. +.1 1.2 1.1 +.1 
/lex cassine L. 1.1 2.2 
Ouratea nítida (Sw.) Engl. 2.2 1.2 
Erythroxylum arcolatum L. +.1 +.1 +.1 
Erythroxylum confusum Britt. +.1 +.1 +.1 
Sabal parviflora Becc. +.1 
Calophyllum antillanum Britt. +.1 +.l + .1 

Swietenia mahagoni (1), Chrysophyllum oliviforme (1), Dipholis salicifolia (1), Nectandra coriacea (1), 
Cassine xylocarpa (1), Ateleia apetala (1), Xylopia obtusifolia (1), Citharexylum caudatum (2), 
Manilkara jaimiqui (3), Conocarpus erecta ( 4), Byrsonima lucida (5). 
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Shrub !ayer 1-3 m high, cover % : 40 

Metopium brownei (Jacq.) Urb. 2.2 
Guettarda combsii Urb. +.r 
Myrsine cubana A. DC. +.l 
Bue ida palustris Borhidi 1.1 
Coceo/aba diversifolia J acq. 2.2 
Ouratea nitida (Sw.) Engl. +.r 
Chrysobalanus icaco L. 1.1 
Myrica cerífera L. +.r 
Annona glabra L. 1.1 
Caloptranthes pallens (Poir.) Griseb. +.1 
CalophyllumantillanumBritt. +.1 
Sabal parviflora Becc. +.1 
Tabebuia angustata B ri tt. +.r 
Erythroxylum areolatum L. 
Acoe/orraphe wrightii Wendl. 
RauvolfiacubanaA. DC. 
l/ex cassine L. 
Erythroxylum confusum Britt. 
Ficus jacquinifolia A. Rich. 
M anilkara jaimiquii (Wr. ex Grise b.) Dub. 

30 

+.r 

+.r 
1.1 
+.1 
1.1 

1.1 
+.1 

1.1 
+.1 
+.1 
1.1 
1.1 
2.2 
+.1 
+.r 

20 

1.1 
+.l 
+.2 
+.r 
1.2 
1.1 
2.2 

+.1 
+.1 
+.r 

1.1 
+.1 
1.2 
+.r 
+.r 
+.r 

30 25 

+.1 +.1 
+.1 +.r 
+.1 +.1 
+.1 + .1 
1.1 +.1 

2.2 
2.2 +.r 
+.r +.1 

+.1 
+.r +.1 

+.r 
+.1 

+.r 
1.2 
+.1 

+.r 

Salvia bahamensis + .r (1), Swietenia mahagoni + .1 (1), Ouratea ilicifolia + .1 (1), Diospyruscrassinervis 
+ .1 (1 ), Jacquinia stenophylla 1.1 (1), Po/y gala scabridula + .1 (1), Dipholis salicifolia + .r (1), l/ex nítida 
+ .r (1), Psychotria revoluta + .r (1), Amyris e/emzfera + .r (1), Bursera simaruba + .r (1), Allophylus 
cominia + .r (1), Roystonea regia+ .1 (2), Hibiscus elatus + .r (2), Citharexylum caudatum + .r (4) 

Herb layer 30-200 cm high, cover % : 5 40 60 80 40 

Cladium jamaicense Cr . 1.1 2.4 3.4 4.4 2.3 
Typha domingensis (Pers.) Kunth. +.r 
Blechnum serrulatum A. Rich. 2.2 2.2 2.1 1.1 
Lasiacis rugelii (Griseb.) Hitchc. 1.1 +.r +.1 
Pluchea purpurascens (Sw.) DC. +.r +.l +.1 +.l 1.1 
Sagittaria /ancifolia L. +.1 +.1 +.r +.r +.1 
Pavonia spicata Cav. 1.1 +.r 
Se/e ria lacustris Wr. +.1 1.2 
Acrostichum danaifolium Lengsd. et Fisch. +.r +.l 
Justicia reptans Sw. +.r +.r 
Psilotum nudum (L.) Griseb. +.r +.r 
Baccharis halimifolia L. +.r +.r +.1 
Rhynchosporastellata Griseb. +.r +.1 1.2 +.2 1.2 
Crinumoliganthum Urb. +.l +.r 
Osmunda regalis L. 1.1 +.1 
Dryopteris sc/erophylla ( Ktze) C. Chr. +.r +.1 
Panicum coerulescens Hack. +.r +.r 
Centella erecta (L.f.) Fern . +.2 +.1 
Panicum virgatum var. cubense Griseb. +.1 +.1 

Sc/eria phylloptera + .1 (1), Malpighia urens + .1 (1), Eleocharis interstincta + .1 ( 4), Sisyrinchium 
recurvatum + .r ( 4) 

Lianes: 

Smilax /aurifolia L. 1.1 2.1 1.2 
Smilax havanensis J acq. 2.2 2.1 +.1 +.1 1.1 
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Cissus grisebachii Planch. 
Echites umbellata 1 acq. 
Urechites lutea (L.) Britt. 1.1 
Cassytha filiformis L. 
Securidaca virgata Sw. 
Chiococca alba (L.) Hitchc. +.l 
Passiflora suberosa L. 
Morindaroyoc L. +.r 
Selenicereus grandiflorus (L.) Britt. et Rose +.l 
Mesechites rosea (A. OC.) Miers 
Serjania diversifolia (Jacq.) Radlk. +.r 
Merremia cissoides (Lam.) Hall f. 
Vanilla phaeantha Rchb. f. +.l 
Pisonia aculeata L. + . ! 
Sarcostemma c/ausum L. +.l 
Stigmaphyllum diversif olium A. 1 uss. +.l 

+.1 
+.r 
+.l +.l 
+.r 

+.r 
1.1 +.l 
+.l 
+.l 
+.l 1.1 

+.1 +.r 
+.l +.r 
+.r 
2.2 
+.l +.l 

+.2 
+.r +.l 
+.r + . ! 

+.! 

+.l 

+.r 

+.l 
+.2 
+.l 
1.2 

Vanilla articulara + .r (1), Mikania has tata+. r ( 4 ), Mikania ranunculoides + .1 (2), Cayaponia racemosa 
+ .r (4), lpomoea tenuissima + .r (4) 

Epiphytes: 

Tillandsia valenzuelana A. Rich. 
Tillandsia f asciculata Sw. 
Tillandsiafestucoides Brogn. ex Mez 
Tillandsia pruinosa Sw. 
Catopsis jloribunda ( Brogn.) L. B. Sm. 
Hohenbergia penduliflora (A. Rich.) Mez 
Epidendrum cochleatum L. 
Epidendrum phoenicum Lindl. 
Cattleyopsis ortgiesiana (Rchb. f.) Cogn. 
Polystachya luteola (Sw .) Hook. 
Phlebodium aureum (L.) Gmel. 

Association studied in Cuba: 

4.4 
2.2 
+.l 
+.r 
+.r 
+.r 
+.r 
+.l 
+.r 
+.r 

+.r 

+.r 

+.r 

+.r 
+.r 

+.l 

+.r 

+.l 

+.r 

+.2 
1.2 

+.l 
+.r 

+.l 

+.l 
+.2 

Tabebuio angustatae-Bucidetum palustris Borhidi and Del-Risco ass. nova 

The dominant swamp forest association of the Zapata Swamp in Cuba, with two 
tree layers, a well developed shrub !ayer and a rather poor and scarce herb !ayer. 
Lianes are few, epiphytes rather frequent. Five representative relevés were made 
by Borhidi and Del-Risco in March, 1975, in the Peninsula de Zapata. Type relevé: 
no. 1. (Table 102). 

Rhizophoro-Chrysobalanetumicaconis Del-Risco and Borhidi ass. nova 

It is a pioneer shrubforest community in the succession of the swamp vegetation 
of the Zapata Peninsula, exhibiting round stands in the higher leve! of the swamp 
basin covered by sawgrass, cattail and sedge marshes. The individual stands are 
highest at the center, occupied mostly by a Sabal parviflora palm surrounded by a 
dense shrub population tending to be lower centrifugally. The edge of the stands is 
formed by a dense populations of ferns, most frequently by Blechnum serrulatum. 
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Table 103 Rhizophoro-Chrysobalanetum icaconis 
Del-Risco and Borhidi ass. nova 

14 km de Jagüey Grande, Playa Larga 

E 3 4-6m 70% 

Rhizophora mangle L. 
Conocarpus erecta L. 
Sabal parvijlora Becc. 
Myricacerifera L. 
llex cassine L. 
TabebuiashaferiBritt. 
Erythroxylum confusum Britt. 
Chrysobalanus icaco L. 
Salix /ongipes Schuttl. 
Cladium jamaicense Cr. 
Ouratea nítida (Sw.) Engl. 
Smilax laurifolia L. 
Myrsine cubana A. DC. 

E2 1-3m 50% 

Cladium jamaicense Cr. 
llex cassine L. 
Ouratea nítida (Sw.) Engl. 
Conocarpus erecta L. 
Nephrolepis biserrata (Sw.) Schott 
Rhizophora mangle L. 
Chrysobalanus icaco L. 
Blechnum serrulatum A. Rich. 
Annona glabra L. 
Typha domingensis (Pers.) Kunth 

E 1 lm 5% 

Myrica cerífera L. 
Ouratea nítida (Sw.) Engl. 
llex cassine L. 
Chrysobalanus icaco L. 
Conocarpuserecta L. 
Dichromenacolorata (L.) A. S. Hitchc. 
Sagittaria lancifolia L. 
Sabal parvijlora Becc. 

40% 

Ludwigia natans Ell. 
Proserpinaca palustris L. 
Centella erecta (L.f.) Fern. 
Bacopa monnieri (L.) Penn. 

Epiphytes: 5% 

Tillandsiafasciculata Sw. 
Tillandsia valenzuelana A. Rich. 

2.2 
3.2 
1.1 
2.2 
1.1 
+.l 
+.1 
1.1 
+.r 
1.1 
+.r 
1.1 
+.1 

3.5 
2.2 
1.1 
1.1 
+.r 
+.1 
2.3 
+.r 
+.r 
+.r 

1.1 
+.1 
1.1 
+ .! 
+.1 
+.r 
+.r 
+.r 

2.2 
2.2 
1.1 
1.2 

+.1 
+.2 



Tillandsia jleuxosa Sw. 
Tillandsia pruinosa Sw. 

Lianes: 

Mikania hastata (L.) Willd. 
Cassytha filiformis L. 

+.r 
+.r 

+.r 
1.2 

Table 104 Conocarpo-Bucidetum palustris Borhidi and Del-Risco ass. nova 

B.11:tidsipa.E!li;ri; &midi 
Cmoaup.a; i!Rr.lill L. 
Tabl!'&lisi W!IMSIIUil 'D-Jitt. 
Sal i:c mrolinMilll til Midi:c. 
Jllyriau:~*m L 
Ery!lvrncyl.ii:m. Gllli!t>.la.lz.rm L 
Call!:phylhm. a!l.1.ill'Qll!lm EJ.:ritt . 
Sabalpa~ 11.==. 

fü.rcidapabatm llat idi 
Co.na:tupm ~=aL 
Chrymb12ko:J.!,IJ;~~L 
Jllyrim ari{traL 
Jllynin«ilbQIJaA. DC . 
.E.ry11:im.rylwn aiuil=mL 
T abl!'ffliaan¡p,cRBia IJ::rit:t. 

e ladium ;a mai[-¡:,u;iJ; Cr mrt:.z: 

Acro~h.!l':!ll a.JY.!.m L 
BJilllim1:iutrrola:z.mA. Ridi. 
,'h:ph ro-lE¡;i .1 b iJ trrt= (S "&' .) ~n:Jtt 
.i!galinil m;uilim:a .) Rm. vm. 
B=~flora ~1lh.) :S!lin:n . 

Dal'bn¡~~a,-_phyJl'll.ffl(LJ T :ib. 
l1acd'1aru ha~.&i L 
fi ri ris;;rylil .ljt~n l'I aa-a E!:o1lh 
Call~ iil= St!.•. 
Ern.aaali:rff"aii; St!.•. 
SEnYHI~ ~mnsiL. 
fl-mi!llp~piua;rm L. 

'j'Q 

2.2 
4.4 

.1 

.,· 
2.2 

:r 

20 

.1 
l.l. 

.r 
21 

.:t .l 
.r 

4!.) 
2 .2 .,,._, 

.r 

!f' 

.!T 

l 

{i5 

4.4 
2.J 

.] 

.] 

.1 

.l. 

35 

u 
1.2 
2.3 
!..! 

. l 

. l 

'j'Q 

4!.4! 
1.2 
u 

.r· 
1 

u 
.l 

.1 

3 

SJ 

3.4 
.:U 

.] 

.1 
u 

15 

:r 
].] 

u 
.T 

.1 

.T 

55 

JU 
+.2 
u 
1.2 

. l" 

:r 

·. I 

., 

Type relevé No.l. made by Borhidi and Del-Risco at Guamutal, March 1975. Relevé nos 2. and 3. were 
made by Borhidi et Hato de Jicarita, Zapata Swamp, April, 1983 
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The type relevé was made by Borhidi and Del-Risco, near Laguna del Tesoro, 
Zapata Swamp in March, 1975 (Table 103). 

Conocarpo-Bucidetum palustris Borhidi and Del-Risco ass nova 

It is a swamp forest association flooded seasonally by freshwater and seasonally 
by slightly salt water. This community forms a rather wide intermediate subzone 
between the mangrove and high swamp forest belts. The type relevé (no. 1.) was 
made by Borhidi and Del-Risco at Guamutal, Zapata Swamp in March, 1975 (Table 
104). 

Bucido-Fraxinetum cubensis Borhidi and Del-Risco hoc loco 

It is a rather rare community of the Zapata Peninsula characterized by the 
co-dominance of the Fraxinus caroliniana ssp. cubensis and Bucida palustris. It 
represents a higher stage in the swamp succession than Tabebuio-Bucidetum does. 
The stands of this community tend to be more reduced by exploitation of charcoal 
woods. 

11 Class: SWIETENIO-BROSIMETEA 
Knapp (1964) in Borhidi hoc loco 

Lowland and submontane rainforest vegetation (in Cuba till 800 m a.s.l.) with 
three tree layers or with two tree layers or with two tree layers and emergents, 
formed by evergreen trees, the emergents sometimes can be deciduous. Lianes, 
epiphytes and epiphyllous plants are scarce or not very abundant. 

11 .1 Order: DI PHOLI-CALOPHYLLET ALIA 
Knapp (1964) in Borhidi hoc loco 

Submontane rainforest vegetation of the Caribbean area, - in Cuba between 250 
and 800 m a.s.l. - conditioned by a continuously humid climate with 0-1 dry 
month per year and with an annual precipitation over 2000 mm. 

11.1.1 Alliance: Ca/ophyllo-Dipholion 
Borhidi in Borhidi et al. 1979 et hoc loco 

Submontane rainforests of the Greater Antilles. In Cuba they are represented 
only in the eastern provinces (Oriente), (Fig. 342). 

Characteristi~ species in Cuba: Dipholis jubilla, D. ekmanii, Calophyllum utile, 
Carapa guianensis, Ochrohza pyramidalis, Terminalia maestrensis, Zizyphus 
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Fig. 342 The submontane rainforests of the grape of Yumuri River near Baracoa (Photo: A. Borhidi) 

rhodoxylon, Ficus berteroi, F. wrightii, Manilkara albescens, Bactris cubensis, 
Cordia sulcata, Miconia elata, Heliconia caribaea, Oxandra laurifolia, Dalbergaria 
cubensis, C. tineta, Hillia spp., Psychotria guadelupensis, Phaius tankervilliae, etc. 

Association studied in Cuba: 

Calophyllo-Carapetum guianensis Borhidi and Muñiz ass. nova 

It is zonal submontane rainforest community of the Sagua-Baracoa Massif in 
north-eastern Oriente, especially well-developed in the valléys of the Rio Toa and 
Rio Jaguani. For its detailed description see pages 389-391 A synthetic list of five 
relevés shows its composition {Table 25. Appendix column no. 19). A structure 
profile of the community is found on p. 390 (Fig. 273). 
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Oxandro-Dipholietumjubillae Borhidi ass. nova 

It is the zonal submontane rainforest association of the Sierra Maestra range, 
developed mostly on yellow-red mountain soils derived from andesite and 
granodiorite rocks. Its detailed description can be found on page 405 and for its 
composition see the column no. 24 of the Table 25 (Appendix) the synthetic list of 
five relevés made by Borhidi and Muñiz in December, 1969. 

11.1.2 Alliance: Alchorneo-Pseudolmedion spuriae 
Borhidi in Borhidi et al. 1979 et hoc loco 

Seasonal evergreen submontane rainforest of Central and West Cuba, in 
Yuca tan and northern Central America, between 300 and 800 m a. s.l. 

Characteristic species in Cuba: Matayba oppositifolia, M. apetala, Alchornea 
latifolia, Pseudo/media spuria, Trophis racemosa, Margaritaria nobilis, Tabebuia 
shaferi, Antirhea radiata, Terminalia intermedia, Sloanea amygdalina, Dendropa
nax arboreus, Zanthoxylum martinicense, Z. ekmanii. 

Mataybaeo-Pseudolmedietum spuriae Borhidi and Capote in Capote et al. 1985 

This is the zonal seasonal rainforest association of theSierra del Rosario at the 
submontane level, between 250 and 600 m a.s.l. It contains two tree layers and high 
emergent trees, which are mostly lacking in consequence offorest exploitation. The 
most important timber trees of this community, as Cedrela odorata, Swietenia 
mahagoni, Manilkara grisebachii, Cynometra cubensis occur very rarely in the 
forest stands. The overwhelming dominance of Matayba and Pseudo/media 
indicates as certain human influence, which is more accentuated by the frequent 
presence of trumpet wood (Cecropia pe/tata) and the royal palm (Roystonea regia) 
in the second-growth stands (see Figs 288-289 and Table 105). 

11.1.3 Alliance: Ca/ophyllo-Guettardion valenzuelanae 
Capote and Borhidi in Capote et al. 1985 

Evergreen tropical forests in West Cuba characterized qy a great participation of 
micro- and sclerophyllous trees and shrubs growing on lixiviated yellowish-red 
fersiallitic soils derived from limestone but influenced by components of serpentine 
or other ultrabasic rocks. Characteristic species: Dipholis neglecta, Zanthoxylum 
cubense, Calophyllum calaba ssp. pinetorum, Coccoloba retusa, Pachyanthus 
tetramerus, Trichlia trachyantha, Dendropanax cuneifolius, Calyptranthes caroli, 
Picramnia reticulata, Myrcia valenzuelana, Acunaeanthus tinifolius, Lagetta wrigh
tiana, Malpighia wrightiana, etc. 

Associaton studied in Cuba: 

Calophyllo-Coccolobetum retusae Capote and al. 1985 
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Table 105 Mataybaeo-Pseudolmedietum spuriae Borhidi and R. Capote ass. nova 

2 3 4 5 

Emergent Trees 25-30m high, cover% 25 50 25 35 30 

Matayba oppositifolia (A. Rich.) Britt. 2.2 1.1 1.2 2.2 
Pseudo/media spuria (Sw .) Griseb. 1.1 3.3 1.1 1.2 1.1 
Fagara ekmaniiUrb. +.l 
Prunus accidenta/is Sw. 1.1 1.2 1.1 
Mastichodendron foetidissimum ( Jacq.) Cronq. 1.1 +.l 
Alchornea la ti folia Sw. 2.2 
Hyeronima havanensis Urb. +.l 
Fagara martinicensis Lam. 1.1 1.1 
Drypetesa/ba Poi t. 1.1 
Ca/ophyllum antillanum Britt. 1.1 
Antirhea radiata (Griseb.) Urb. 1.1 
Cinnamomumtriplinervis (R. et P.) Kosterm. 1.1 
Sapium jamaicense Sw. 1.1 
Margaritaria nobilis L.f. 1.1 
Cedrela mexicana Roem. +.l 

High tree !ayer 15-20 m high, cover % : 90 75 90 60 60 

Pseudolmediaspuria (Sw.) Griseb. 5.5 3.3 3.3 3.3 3.3 
Mastichodendronfoetidissimum (Jacq.) Crong. 1.1 1.1 
Tabebuia shaferi Britt. 1.1 
Trophis racemosa (L.) Urb. 2.2 2.3 1.2 +.l 
Fagara martinicensis Lam. 1.1 
Hibiscuse/atusSw. 2.2 1.1 
Mataybaoppositifolia(A. Rich.) Britt. 1.1 +.l 1.1 
Alchornea /atifolia Sw. 1.1 1.1 
Ficus subscabrida Warb. 1.1 
Cinnamomum e/ongatum (Nees) Kosterm. 1.1 
Chionanthus domingensis Lam. 1.1 1.1 
Wal/enia bumelioides (Griseb.) Mez 1.1 
Sapium jamaicense Sw. +.l 
Oxandra /anceo/ata(Sw.) Baill. +.l 
Rauvolfia nítida J acq. +.l 
Ca/ophyllumantillanumBritt. 
Nectandra earlei Britt 

Low tree !ayer 5-12 m high, cover % : 50 75 60 85 70 

Pseudo/media spuria (Sw.) Griseb. 2.3 3.3 3.3· 3.4 3.4 
Trophis racemosa (L.) Urb. 2.3 1.2 2.2 1.2 2.3 
Oxandra lanceo/ata (Sw.) Baill. 1.2 2.3 +.l 1.2 2.2 
Matayba oppositifolia (A. Rich.) Britt. +.l +.l 1.1 +.l 1.2 
Dendropanax arboreus (L.) Dec. et Planch. 1.1 +.l +.l 2.2 1.1 
M astichodendron foetidissimum 

(Jacq.) Cronq. 1.2 1.2 +.l +.l 
Nectandra coriacea (Sw.) Griseb. +.l +.l +.l 
Wallenialaurifolia(Jacq.) Sw. 1.2 +.l +.l 1.1 +.l 
Enallagma /atifolia (Mili.) Small +.l +.l +.l +.l 
Guarea guidonia (L.) Sleumer +.l +.l +.l 
Exostemaellipticum Griseb. +.1 
A/ch ornea la ti folia Sw. +.l +.l 
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Bursera simaruba (L.) Sarg. +.1 
GeoffroyainermisW. Wright +.1 
Chrysophyllumoliviforme L. +.1 
Faramea accidenta/is (L.) A. Rich. +.1 +.1 
Prunus accidenta/is Sw. +.1 
Fagara martinicensis Lam. +.1 +.1 
Syzygium jambas (L.) Alst. +.1 +.1 
Margaritaria no bilis L.f. +.1 
Psychotria grandis Sw. +.1 +.1 
Calophyllum antillanum Britt. +.1 
Ocotea leucoxylon (Sw.) Mez +.1 

Shrublayer2-4mhigh, cover %: 50 40 20 30 25 

Oxandra lanceo/ata (Sw.) Baill. 2.3 2.3 +.1 +.1 2.2 
Dendropanax arboreus (L.) Dec. et Plan ch. +.1 +.1 1.1 
Mataybaoppositifolia (A. Rich.) Britt. 1.2 1.2 +.1 +.1 1.1 
Pseudo/media spuria ( Sw.) Grise b. 2.2 1.1 1.2 2.3 1.1 
Trophis racemosa (L.) Urb. 1.1 1.1 2.2 1.2 +.1 
Wallenia laurifolia (Jacq.) Sw. 1.1 +.1 +.1 +.1 
Calophyllum antillanum Britt. +.1 +.1 
Pouteria domingensis (Gaertn. f.) Baehni 1.1 
M astichodendron foetidissimum 

(Jacq.) Cronq. +.1 +.1 +.1 1.1 
Faramea accidenta/is (L.) A. Rich. +.1 +.1 +.1 1.1 
Drypetes alba Poir. +.1 +.1 
Chrysophyllum oliviforme L. +.1 +.1 +.1 +.1 +.1 
Picramnia pentandra Sw. +.1 +.1 +.1 
Tabernaemontana amblyocarpa Urb. +.1 +.1 +.1 
Licaria triandra (Sw.) Kosterm. +.1 +.1 
Cinnamomum triplinervis (R. et P.) Kosterm. +.1 +.1 
Gonzalagunia sagraeana U rb. +.1 +.1 +.1 +.1 
Eugeniafarameoides A. Rich. +.1 +.1 +.1 
Prunus accidenta/is Sw. 1.1 +.1 
Psychotria horizontalis Sw. +.1 1.1 +.1 +.1 2.2 
SamydamacranthaP. Wils. +.1 
Trichilia glabra L. +.1 +.1 +.1 
Hibiscus elatus Sw. +.1 +.1 +.1 
Palicourea domingensis (Jacq.) DC. 1.2 
Psychotria grandis Sw. +.1 
Clerodendrongrandifiorum (Hook.) Schau. +.1 
Pisonia aculeata L. +.1 +.1 +.1 +.1 +.1 
Casearia silvestris Sw. +.1 +.1 
Urera baccifera (L.) Gaud. +.1 +.1 
Nectandra coriacea ( Sw.) Grise b. +.1 +.1 
Ocotea leucoxylon (Sw.) Mez +.1 
Vernonia havanensis DC. +.1 
Psychotria undata J acq. +.1 +.1 +.1 
Cordia valenzuelana A. Rich. +.1 +.1 
Simaruba laevis Griseb. +.1 +.1 

Herblayer20-200 mhigh, cover %: 50 50 70 35 5 

Oplismenus hirtellus (L.) Beauv. 1.1 1.1 1.1 1.2 
Olyra latifolia L. 1.2 1.1 1.2 1.1 
Cupania glabra Sw. +.1 +.1 +.1 
Oxandra lanceo/ata (Sw.) Baill. 2.2 1.1 +.1 +.1 
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Cinnamomum e/ongatum (Nees) Kosterm. +.1 +.1 +.l 
Matayba oppositifolia (A. Rich.) Britt. +.1 1.1 1.1 +.1 +.1 
Faramea accidenta/is (L.)A. Rich. +.1 +.1 +.1 +.1 +.1 
Dryopteris norma/is C. Chr. +.1 +.r +.1 
Vernonia havanensis DC. +.1 +.r 
Cordia valenzue/ana A. Rich. +.1 +.1 
Prescottia stachyoides (Aw .) Lindl. +.1 
Erythrodes sagraeana (A. Rich.) Leon +.1 
Adianthum cristatum L. +.r +.1 +.1 +.1 
Tectaria herac/eifolia (Willd.) Underw. +.r +.1 
C/erodendrongrandiflorum (Hook.) Schau. +.1 +.r +.1 
Trichilia glabra L. +.l +.r +.1 +.1 
Prunus accidenta/is Sw. +.r 2.2 1.1 +.1 +.1 
Hibiscus e/atus Sw. 1.1 +.1 +.1 
Pharus glaberHBK. +.l +.1 +.1 1.1 +.1 
Schoepfia didyma Wr. ex Griseb. +.r +.r +.1 +.1 
Po/y gala stipitata Blake +.r +.1 +.r 
Malpighia biflora Poir. +.r +.r +.r +.r 
Blechnum occidental e L. +.r +.1 
Ardisia dentata (A. DC.) Mez +.r +.1 
Dryopteris patens (Sw.) Ktze +.r +.l +.1 
Tournefortia glabra L. +.1 
Psychotria horizontalis Sw. +.1 2.3 3.4 2.1 1.1 
Miconia /aevigata (L.) DC. +.1 
Trophis racemosa (L.) Urb. 1.1 2.1 1.1 
Psychotria pubescens Sw. +.1 
Wal/enia /aurifolia (Jacq.) Sw. +.l +.l 
Picramnia pentandra Sw. +.r +.r +.r +.r 
Cupaniaamericana L. +.1 +.r +.r 
Psychotria grandis Sw. +.r 
Mastichodendron foetidissimum 

(Jacq.) Cronq. +.1 +.1 +.r 
Dendropanax arborens (L.) Dec. et Planch. +.l +.r 
Casearia hirsuta Sw. +.r +.r 
Cordia gerascanthus L. +.r 
Fagara martinicensis Lam. +.1 +.1 +.1 
Pseudo/media spuria (Sw.) Griseb. +.l 1.1 +.1 
Wal/enia /aurifolia (Jacq.) Sw. +.1 +.1 
Piper umbellatum L. +.1 
Cinnamomum triplinervis (R. et P.) Kosterm. +.r +.l +.1 +.1 
Syzygium jambas (L.) Alst. +.1 +.1 +.1 
Cestrum /aurifolium L'Hér. +.l +.1 
Chrysophyllum oliviforme L. +.r 
Alchornea /atifolia Sw. +.1 +.r 
Drypetes alba Poir. +.r 
Nectandra coriacea (Sw.) Griseb. +.1 +.r 
Cedrela mexicana Roem. +.r 
Roystonea regia (HBK.) Cook. +.r +.r +.r 
Cordia nítida Vahl. +.l +.1 
Licaria triandra (Sw.) Kosterm. +.r +.r 
Psychotria undata Sw. 1.1 +.r +.l 
Hyperbaena co/umbica (Eichl.) Miers +.1 
Ixorafloribunda (A. Rich.) Griseb. +.r +.r 
TabebuiashaferiBritt. +.r 
Mappia racemosa Jacq. +.r 
Bunchosia nítida (Jacq.) DC. +.r 
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Lían es: 

Gouania lupuloides Urb. 
Smilax domingensis Willd. 
Philodendron krebsii Schott 
Polypodium heterophyllum L. 
Davilla rugosa Poir. 
Merremia cissoides (Lam.) Hall f. 
Lygodium cubense HBK. 
Lasiacis divaricata (L.) Hitchc. 
Forsteronia corymbosa (J acq.) G. Meyer 
Triopteris rígida Sw. 
Cissius sicyoides L. 
Cydista diversifolia (HBK.) Miers 
Pristimera coriacea (N r.) Miers 
Heteropteris /aurifolia A. Juss. 
Chiococca alba L. 
Vanillaphaeantha Rchb. f. 

1.1 
1.1 
+.l 
+.1 
1.1 

1.1 +.r 1.1 
2.2 +.1 1.1 

+.r +.l 
+.1 

+.1 
1.1 +.r 
+.r 
+.r 
1.2 
+.r 

+.1 
+.l 
+.r 

+.1 

12 Class: CEIBETEA OCCIDENTALIS 
Knapp (1964) Borhidi hoc loco 

+.1 
1.1 
+.1 
+.1 
2.2 
+.1 

1.1 

+.1 
+.1 
+.1 

Lowland seasonal evergreen forests extending to the lower zone of the middle 
ranges of the Caribbean area, conditioned by a seasonal tropical climate with 
1400-2000 mm annual precipitation and 2-4 dry months. The structure of the 
forests is characterized by two tree layers with mostly deciduous emergents, by the 
high frequency and abundance of macro- and mesophyllous climbers and those of 
xerophytic epiphytes (Tillandsia spp.) 

Characteristic species in Cuba: Ceiba pentandra, Guazuma ulmifolia, Luehea 
speciosa, Calycophyllum candidissimum, Cedrela odorata, C. cubana, Swietenia 
mahagoni, Hibiscus elatus, Calophyllum antillanum, Cupania glabra, Lonchocar
pus domingensis, L. latifolius, Roystonea regia, Dipholis salicifolia, Mastichoden
dron foetidissimum, etc. 

12.1 Order: LONCHOCARPO-CEIBETALIA 
Borhidi and Muñiz in Borhidi 1979 et hoc loco 

Lowland seasonal evergreen forests in the Antilles, distributed mainly in the 
alluvial plain of the rivers and in the regularly flooded basins at the edge of the 
swamps, etc. They have two tree layers with sorne deciduous elements. Characteris
tic species as in the class. 

12.1 .1 Alliance: Guazumo-Cupanion 
Borhidi and Del Risco in Borhidi et al. 1979 et hoc loco 

Meso-macrophyllous seasonal evergreen forests with few deciduous elements. 
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Association studied in Cuba: 

Guazumo-Ceibetum Borhidi ass. nova 

This is probably the dominant zonal lowland evergreen forest community of 
Cuba and the Greater Antilles, but it is everywhere destroyed and substituted by 
second-growth deciduous forests, palm-brakes and overwhelmingly by savannas 
and sugarcane fields. Nearly natural stands were studied by Borhidi near Polon
drón, Jagüey Grande, Torriente y Pedro Betancourt, Matanzas Province in May, 
1974 (Table 106. type relevé: no. 1). Its structure is characterized by two tree layers 
and deciduous emergents. Dominant tree and shrub layers are developed, the herb 
!ayer is almost completely missing. Lianes are frequent and abundant, epiphytes 
occur rather rarely. Nearly each isolated remnant stand represents a different 
species combination resulting from various kinds of natural, seminatural and mostly 
human interferences. 

Table 106 Guazumo-Ceibetum accidenta/is Borhidi ass. nova 

Emergent trees, 25-30m high, cover % ; 30 

Ceiba pentandra L. 1.2 
Roystonearegia (HBK.) O. F. Cook 1.1 
Spondias mombin L. 2.1 
Mastichodendron foetidissimum 

(Jacq.) Cronq. +.1 
Lonchocarpus domingensis (Pers.) DC. 2.2 
Andira inermis (Sw.) HBK. 
Dipholis salicifolia (L.) DC. 
Ficus membranacea C. Wr. in Sauv. 

Canopy !ayer, 20-25 m high, cover % ; 80 

Guazuma ulmifolis Lam 3.3 
Dipholis salicifolia (L.) DC. +.1 
M astichodendron foetidissimum 
(Jacq.) Cronq. 2.1 

Spondias mombin L. 1.1 
Andira inermis (Sw.) HBK. +.l 
Burserasimaruba (L.) Sarg. 
Ficusmembranacea C. Wr. in Sauv. +.1 
Lonchocarpus domÍngensis (Pers.) DC. 2.2 
Cedrela mexicana Roem. 
Cordia gerascanthus L. +.1 
CupaniamacrophyllaA. Rich. 2.2 
Drypetes alba Poit. 
Guettarda combsii U rb. 
Metopium brownei (J acq.) Urb. 
Poeppigia procera Pres! +.1 
Samanea saman (Jacq.) Merrill 2.1 
Swietenia mahagoni (L.J Jacq. 
Calophyllum antillanum Britt. 

2 

20 

+.1 
1.2 
1.1 

1.2 

1.1 
1.1 
1.1 

85 

2.3 
+.1 

2.1 
1.2 
1.1 
+.1 
+.1 
+.1 

+.1 
+.1 
1.1 

3 

5 

+.1 
+.1 
+.1 

+.1 
+.1 

50 

2.2 
1.2 

2.2 
2.2 

+.1 

2.2 
1.1 

+.1 

+.1 
1.1 

+.1 
+.! 
+.1 

4 

10 

+.1 
+.1 
1.1 

+.1 
1.1 

+.1 
+.1 

60 

3.3 
2.2 

1.2 
1.2 
+.1 
1.1 
1.2 

+.1 
+.1 

+.1 
+.1 
+.1 
1.1 

u 
+.1 

5 e, 

5 

+.l V 
+.1 V 
+.1 V 

+.1 V 
III 
11 
11 
11 

50 

2.3 V 
1.2 V 

2.3 V 
2.2 V 
+.1 IV 
+.1 IV 
+.1 IV 
+.1 IV 
+.1 III 
+.1 III 

III 
+.1 III 

III 
+.1 III 
+.1 III 
+.1 III 
+.1 III 

11 
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ChlorophDro .li1.IL!11ar'All (L.) G.1.1.d. 
Corifi.2 c:olloma:a L 
Cuptz..'lú¡bbrr:1S111o·. 
Gr.ia.rm p&i,'l.isi (L)S~=r 
fflil1ua.u da&.sS111o·. 
G.rqw oo=a(Ja.a¡ .) :utfle 
L'ICt2.ntlJQl1fOlc:Eruil ~si Kas~nn. 
L-rEalipEc:ID.ra Willd 
Spcmilias.p1o1.q;w~ L. 
Tric:hw húza.L. 

u 
l.2 
u 

+.l 
1.2 
- .1 
-.l 

+.1 
+.2 
;u 
+.l 

1.2 
- .1 
+ .l 
1..2 

u 
l.l 

+.1 
+.l 

+.1 [[ 

u 
[[ 

u 
'[[ 

III 
[[ 

[[ 
[[ 

[[ 

BEilsdi~ilia pE/JNa U (1.), .Far~ ocddml.:lli5 +. ! (l.1), Trophil. roc:Enm.ra +. ! {1_), Glll'lipt;! 
tz.r.lU'...-ial.'la +. ! O), Cala.S62 mlDplr¡.•& + J f2}, Tric:h.ili.isi havtUJEmil + .2 (1), Jamba.ra lllllg.:vü (1L 
Cupw:ia 111JIIElic:a.'la (1.), hw t1,1,1na f2), Nfiia.,yjro ami&11a (l l 

_...¡Jl!:ipl'lyl¡,c;a:nm/J..ii {L}Sw. 1..2 
Di¡.rlJtiliJ. ..ralit:ifolia {L} DC. + .1 
Ea vri a a.riII ara (J U'l s. ) R.1.dl 'L 2. 2 
G.ltua<Jfi21.Jlnrifel-io. L=n.. - .1 
LarchiJCtuptn aboo'lvrai¡(PeTS.p DC. .,. .1 
Mas.ád~dmdro ,'ljcmiifw.inumr. 

()l;icq.} Cmnq. - .1 
Ntr=droauiot:Ea (Sv.•.) G:riselb. l .2 
.-4&-ia.rri'JEJl.i L. +. J 
D")•pEIElolOO I'm1. +.] 
Eolfilll'l.isl mal1ro~'lS Poor. - . l 
E. rlionit-Ea (Iler&) KT .et Um. - . l 
O JCtU1 a<!i! ~'I c:i!!l.b l.ll {Sw.) ThLiil . + . 2 
Guo,pim obn.i.'2.111.1 (I;¡,¡q .. ).Lil~ 
Gi111!11tuilaaJ1JÚ!H Jm . 
a. d lip .rica Sw . 
Hi bi ¡c;,w;, d:u:1.u S 111,• . 

lYnmfll..i1pE/J1<2.'ldraS11,•. + .1 
SwiE1Eni2,m:z.."la¡o/Ji {L) ha¡ . 
BMnEro Á<Jl'DTloiba (L) 5.1:r.g. 
CalopliyJ11,1ma.'l li&,wmlJ.n11.. 
E¡padaEaamDElJISI A . Ridi. .a.. l 
G~ac:dJ'}'lr=A. Rmc.ñ.. ..,. . J 
H121~apt;1.:.r/Jd~ . + .1 
~ hir:um1S11,•. +.J 
Hypdanuifoli:imSw. 
Sc:lio-E,p fía c:h rySD p l'lyl ID iats 

(A. Rich.} 'Phnc'.h 

+.l 
+ . l 
l.2 
+.l 
+.1 

- .J 
1.2 
+ .l 

+.1 
2.2 
2.l 

-.J 

- .1 

- .J 
+ . ] 

+.l 

+.l 

+. I 
- .l 
+ .1 
+.! 
2.J 

+.l 
J.J 
+.] 
- .l 
1.2 
2 .2 

- .1 
n 
1 '!' 
- .J 

-'- .1 

u 

- .] - .1 
- . l - .1 
+.l Jj 
l.2 1 J 

- .l 1.1 

2.2 2.2 
l.2 1.1 

- . l. 
+.1 U 
J.2 
2.J 
2.J m.2 
+.] + . J 
2.J 
2.2 1.1 
+.1 +.l 

+.1 
1.1 +.1 
- .l - .l. 

+ .1 

- .1 

+.l J.2 

- . l. 

V 
V 
V 
V 
V 

V 
V 
[V 

TV 
[V 

rv 
[V 
[[[ 

'[[[ 

m 
rn 
'[[[ 

m 
'[[ 

'[[ 

[[ 

u 
[[ 

[[ 

[[ 

'[[ 

Faramea accidenta/is (1), Trophis racemosa (1), Erythroxylum havanense (1), Casearia oculeata (2), C. 
spinescens (1), Alibertia edulis (1), Chrysophyllum oliviforme (1), Zanthoxylum fagara (1), Samyda 
macrantha (2), Erythroxylum areolatum (3), Hebestrigma cubense (2), Annona glabra (3), Thrinax 
morrisii (3), Margaritaria nobilis (3), Zuelania guidonia (3), Clusia rosea (3), Plumeria emarginata (3), 
Drypetes lateriflora ( 4). 

Shrub layer2-5 m high, cover % 30 40 70 20 20 

Eugenia axillaris (Sw.) Willd. +.1 1.2 2.3 2.2 2.1 V 
E. maleolens Poir. +.1 1.2 2.2 1.1 2.2 V 
Nectandra coriacea (Sw.) Griseb. 1.2 1.2 3.3 +.1 +.1 V 
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Adeliaricine:lla L. +_1 +_1 ].] +_1 IV 
Allophyluscominia L. +_1 +_1 12 ].2 IV 
e ocrolooo ,fü-ersifolia Jac'G . +.1 +.1 +.1 1 .1 rv 
O :w.ndra lanero/ata ( Sw. ) BaiJJ. l.l 1.2 +_1 +_1 IV 
Ateramnus lucil:Jus ( Sw _) Rothm_ 2.2 +_1 2.2 m 
Casearra hirs utaSw. + _1 +_1 +_1 ID 
Erythro:r.ylum hm1anense hcci- +_1 1.2 +_1 m 
Eugrninrhombai (Sw.) K r. e! Ur;b. l. l +.1 2.2 m 
GuEJtarda combsii ro. + , ) 1.2 + _1 JII 
G . elJiptica Sw _ +.1 ].2 +_1 m 
Hami:liapatem Sw. + . ] +.1 +.) rrr 
Piaamnia ~nto.ndra Sw. l . l 2.2 1 .1 m 
Ps}'chotria hori:1,;0111aJú Sw. +.) +.1 + _) m 
Casmria aculeata Jacci. +.1 1.2 rr 
C. spine.mms(Sw.) Griseb. +.1 +.1 IJ 
MaJm.,i5cusarboreus Cav. +.1 + .1 u 
PIIIme:ria e:marginata Gri!cb. +.1 +_1 [[ 

Swit:IMin maha¡.:oni (L) JacJ.j. + .1 + .1 n 

Alibertia eduJ.is (1). Rl1ID'olfia Ji,:ustrina (1), P.. tetraplrylJa (1). Ouratea ,u'1rda (1). Toumefortia 
hirsuJissima (1). Psychotria brownd (1). P. ¡;randis (1), Eu[i.l!nia ¡;aJalone:nsis (1) , Zantho:rylum faga.ra 
(1 ), Guellarda caJ,-•ptrata (2), TrichiJia ha1•ane11s,is (2). Caseoria sylw:sJris (2). Zuelania guidonia (3), 
Bourreria sucwlrnta (-0, Colubrina fermginea ( 4). PolnaJa montana ( 4), TerminaJia intermaiia ( 4). 

Llaacs: 

Chiococm alba (L.) H I tcbc. 22 12 2.2 2.2 22 V 
Securidnm eJJipticaTurcz.. LI +.I ]_] +.I 1.2 V 
Lnsiacis dfrorimla (L.) Hitchc_ 2.2 22 1.2 + . I IV 
Roure:a ,:labra Hl3K. + . I 22 1.2 +.1 rv 
C,-•disto. dfrersifolia(HBK_) Micrs 12 2_1 +.) 111 
Se:rjania di1¡1e:rsi.folia (ha.¡.) Radlk.. 1.2 1.2 +.1 IH 
Bauhin iadi1¡1aricata L. 1.2 +.1 u 
EchiJes umbelJataJoc-G. + .] + .1 
Gounnialupuloides (L.) Urb_ 2.2 2.1 u 
G . poly,:ama(Jaai .) ro. +.1 +.I 11 
lleteropleris Jaurlfolia ( L.) JU.SS. 1.2 + .1 11 
Lasiad.r sJoand (G r~eb.) Hhcbc_ ]_] +.1 [[ 

Morindaroyoc L. +.I + .1 u 
Pass~floramberosa L. +.l + .1 11 

Serjania atrolinmta (1 ), S. occülmtalis (5), Abrus pra::atori= (2), Tournefortia l'oluhilis (2), Galactia 
dubia ()), Mu.cuna pmriens (1), PJoJJf.:}'11E he:rondra (1 ). Tra,:¡ia ~ubilis (1 ), Vigna luteola (1). 
Selenice:n:us ¡;randrflorus (3). S. urbonranus (3). Smilax ha•·ane:nsis (1). l'ani/Ja e¡:gersii (3), Rajanti 
w~ruü(4) . 

Hcrolayc:r;O- -2rnhj,gb,oo."Cr%: 30 20 10 10 

Lithadme: paudfiora S,.,..-. 22 12 22 22 2.1 V 
O(~·ra latifolia L. 12 ] .1 +.1 +.1 +.I V 
DesmodiIJm canum 
(G.= J _) &b . et Tbdl. +_I + . I +.1 +.I lV 

!chnanthu.s nemoros= (Sw.) Dodl. 22 +.I +_1 +.1 lV 
Oplismenus hinellus (L. )Bcau,,•. ).] 2.2 +_1 +.I lV 
lmperoJa cD/llracra (HB K.) H11chc_ ).] ]_] +.I llI 
Sesaria tenax (L, C. Ric.h_) Dc:s,.. . 1.2 + "1 +.l [JI 

He:liotropium procumbe:ns .M:il l. +.) +.1 rr 
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Parricum :ozall'.oides H.BK. 
OpJismemu selari:us (lam.) Re IS. 
Tri:umfe11a semilnJofu Jacq. 

+.1 
. 1 

+.l 

-rJ 
+.] 

+.1 

ll 
II 
u 

uplochJoa fasdcularis (1), La.riJJCis rhizophom (1), Gayoides crúpum (2), Amcum píiomm (2), P. 
ioorii(3), P. mernJe,cens (4). 

Eprphyte8: 

PoJ.~·podium aureum L. +.l .l +.] 
T. 1,aJm :Q1elana A. Ridi. 22 2.2 1.2 
Jiolumbeq¡ia parduJ~f1om 
(A. Ridi .) Mez +.1 +.1 

Pol:ypodium helaoph yJh1m (L.) Wat ! +.1 +.l 
TilJarr.dsia fle=osa Sw. +.] i- .1 
Polypodfam phylJi1idis l. +.] 

Hibisco-Calophylletum antillana e Del-Risco 

+.l 
12 

+.1 
+ .l 
+_] 
+.l 

IV 
I 

UI 
m 
IU 
H 

This is a seasonally flooded evergreen forest community occurring on the higher 
plains, of the swamp basins and in the supralittoral marsh-zone, mostly in the great 
peninsulas (Guanahacabibes, Zapata, South Isle of Pine) and along the low 
southern coastal area of the Cuban plain. 

Mastichodendro-Dipholietum salicifoliae Borhidi and Muñiz ass nova 

I t is the limestone evergreen seasonal forest of the Cuban plains and colline areas. 
It is widely distributed from the Guanahacabibes Peninsula, South Isle of Pine, and 
in the foothills of the limestone middle ranges of West and Central Cuba. It occurs 
in many types of forest, with different species combinations due to the different 
human interferences. In the Appendix Table 25 two variants are listed, each 
based on 5-5 relevés made by Borhidi and Muñiz in 1969 and 1970. Column 29 
gives the synthetic list of a variant from Isla de Pinos, column no. 30. represents a 
Central Cuban hill-variant of the limestone ranges of Matanzas and Las Villas 
provinces. 

Spondiato-Roystonietum Ciferri 1936 

This association described by Ciferri from Hispaniola as a lowland rainforest 
association is obviously a second-growth forest community on the sites of once 
existed lowland evergreen seasonal forests, as it can be observed also in similar 
Cuban examples. 

12.1.2 Alliance: Hibisco-Swietenion mahagoni 
Del-Risco and Borhidi in Borhidi et al. 1979 et hoc loco 

Seasonal evergreen forests of the regularly flooded alluvial and swamp areas, 
characterized by noto- and microphyllous elements and deciduous trees. 
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Associations studied in Cuba: 

Lysilomo-Metopietum brownei Borhidi and Del-Risco ass. nova 

This is an alluvial seasonal evergreen forest association on regularly flooded 
lowland limes tone areas . Column 38 of the Appendix, Table 25 presents a synthetic 
list of 5 relevés made by Borhidi and Muñiz in 1969-70 in the areas oflsla de Pinos 
and Zapata Swamp of an association-complex of this alliance. 

Calophyllo-Swietenietum mahagoni Del-Risco (ined.) 

12.2 Order: OXANDRO-BURSERETALIA 
Borhidi and Muñiz in Borhidi et al. 1979 et hoc loco 

Semi-deciduous forests of the West lndies with two tree layers, the upper one up 
to 20-25 m high, formed mostly by deciduous trees. To this order belong very 
common and frequently occurring communities of the lowland and colline zones, 
conditioned by a seasonal tropical climate with 3-6 dry months and 800-1600 mm 
annual precipitation. Soils are moderately deep, gravillous brown tropical or red 
latosolic soils on limestone rock. The second-growthforests resulting after the clear 
cut of the seasonal evergreen lowland forests belong also to this community group. 

Characteristic species in Cuba: Bursera simaruba, Spondias mombin, Andira 
inermis, Cordia collococca, C. gerascanthus, Zanthoxylum elephantiasis, Casearia 
hirsuta, C. spinescens, Jacaranda coerulea, Samanea saman, Pithecellobium 
cubense, Buchenavia capitata, Hypelate trifolia, Amyris elemifera, A. balsamifera, 
Trichilia spp., etc. 

12.2.1 Alliance: Oxandro-Burserion 
Borhidi and Muñiz in Borhidi et al. 1979 et hoc loco 

With the same characteristics as the order. 

Associations studied in Cuba: 

Mastichodendro-Cupanietum glabrae Borhidi and Muñiz ass. nova 

This is the semi-deciduous tropical forest association in the colline zone of the 
Central Cuban limes tone ranges. The high tree level is often reduced to emergents 
due to deforestation. Type relevé was made by Borhidi and Muñiz in the Cerro 
Taubaquey, Sierra de Cubitas (prov. Camagüey) in southern exposition; declina
tion 15º, atapproximately 150m. a.s.l.; October, 1977. (Table 107). 
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Table 107 Mastichodendro-Cupanietum glabrae Borhidi and Muñiz ass. nova 

Emergents: cover30%: 

Roystonea regia 
Gastrococos crispa 
Coccotrhinax salvatoris 
Hypelate trifoliata 
Andira inermis 

Tree !ayer: cover70%: 

Cupania glabra 
Cupania grandifolia 
Trichilia hirta 
Hypelate trifoliata 
Eugenia confusa 
Eugenia axillaris 
Casearia silvestris 
Casearia spinescens 
Trichilia havanensis 
Erythroxylum rotundifolium 
Erythroxylum havanense 
Coccothrinax salvatoris 

Shrub !ayer: 

Eugenia confusa 
Eugenia maleo/ens 
Eugenia asperifolia 
Casearia spinescens 
Hypelate trifoliata 
Cupania glabra 
Trichilia havanensis 
Trichilia hirta 

cover 60%: 

Erythroxylum havanense 
Erythroxylum rotundifolium 
Roystonea regia 
Coccothrinax salvatoris 
Oxandra lanceo/ata 
Psychotria revoluta 
Psychotria nervosa 

Herblayer: cover 1 % 

Oplismenus hirtellus 
Lasiacis divaricata 
Dryopteris patens 
Dryopteris megalodus 
Adiantum cristatum 

Lianes: 5-8% 

Smilax havanensis 
Platygyne hexandra 
Gouania polygama 
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1.1 
+.1 
1.1 
1.1 
1.2 

3.3 
1.1 
2.3 
1.2 
+.1 
1.2 
+.1 
1.1 
+.1 
+.1 
1.1 
1.2 

1.1 
3.3 
+.1 
1.2 
+.1 
1.1 
+.1 
1.1 
1.1 
+.1 
+.1 
1.2 
1.2 
+.1 
1.1 

1.1 
+.2 
+.1 
+.1 
+.2 

1.1 
1.1 
2.1 

height: 18-20 m 

Cedrela mexicana 
Swietenia mahagoni 
M astichodendron foetidissimum 
Spondias mombin 

height: 10-15 m 

Andira inermis 
Plumeria emarginata 
Guettarda calyptrata 
Guettarda scabra 
Guettarda munizii 
Exothea panicu/ata 
Coceo/aba re tusa 
Bursera simaruba 
Amyris e/emifera 
Ateramnus albicans 
Ateramnus lucidus 
Gastrococos crispa 

height: 2-6m 

Schaefferia frutescens 
Savia bahamensis 
Ateramnus lucidus 
Ateramnus albicans 
Diospyrus crassinervis 
Callicarpa cubensis 
Po/y gala montana 
Comoc/adia dentata 
Picramnia pentandra 
Guettarda scabra 
Exothea panicu/ata 
Amyris e/emifera 

H amelia patens 
Espadaea amoena 

Jsachne /eersioides 
Panicum boliviense 
Tectaria herac/eifolia 
Adiantum cuneatum 
Adiantum tenerum 

Duranta repens 
Serjania diversifolia 
Hyperbaena domingensis 

+.1 
1.2 
2.2 
1.2 

1.1 
+.1 
+.1 
+.1 
+.l 
2.1 
+.1 
2.2 
1.1 
1.1 
1.2 
+.1 

2.2 
1.2 
2.2 
1.1 
+.1 
+.1 
+.1 
1.2 
+.2 
1.1 
1.1 
+.1 

+.1 
+.1 

+.1 
+.1 
+.1 
+.1 
+.1 

1.2 
2.1 
+.1 



Epiphytes: 

Polypodium polypodioides 
Tillandsia canescens 

+ .1 Polypodium aureum 
+ .1 Tillandsia f asciculata 

Mastichodendro-Trichilietum hirtae Schubert et al. 1979 

+.1 
+.2 

A rather common semi-deciduous tropical forest association at the feet and 
slopes of limestone hills, mostly on shallow gravillous rendzina soils. The tree !ayer 
is lower and the shrub !ayer is generally more intensively developed. Deciduous and 
spiny elements are more frequent than in the former community. 

13 Class: TABEBUIO-BURSERETA 
Knapp (1964) Borhidi hoc loco 

Semi-deciduous or deciduous tropical forests with one or two tree layers. The 
upper one is formed by deciduous trees, the lower one is composed of evergreen 
sclerophyllous and deciduous elements. They are distributed in the lowland and 
colline limestone areas, mostly on shallow gravillous soils, conditioned by a 
considerably dry seasonal tropical climate with 5-7 dry months per year, or by a 
more humid climate but controlled edaphically in the areas of the limes tone cliffs of 
the haystack mountains, or in the dry littoral dog-tooth areas. 

Characteristic species in Cuba: Bursera simaruba, Gossypiospermum praecox, 
Cordia gerascanthus, Cordia alliodora, Celtis trinervia, Hebestigma cubense, 
Drypetes mucronata, Lysiloma bahamense, Catalpa punctata, Bombacopsis cuben
sis, Hildegaardia cubensis, Tabebuia spp. Chionanthus bumelioides, Piscidia spp., 
Guettarda elliptica, G. amblyocarpa, Savia sessilifolia, Hypelate trifoliata, Pithecel
lobium lentiscifolium, Alvaradoa amorphoides ssp. psilophylla, Crescentia cujete 
(Fig. 343) with cacti in the shrub !ayer and abundance of xerophytic climbers. 

13.1 Order: TABEBUIO-BURSERETALIA 
Knapp (1964) Borhidi hoc loco 

With the same characteristics as the class. 

13.1.1 Alliance: Lysilomo-Burserion simarubae 
Borhidi in Borhidi et al. 1979 et hoc loco 

Mesophilous deciduous tropical forests with evergreen sclerophyllous elements 
living near the littoral zones, frequently at the edge of swamp areas, under a 
seasonal climate with an emphasized dry season. 
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Fig. 343 The famous "güira", Crescentia cujete L. in a deciduous tropical forest ofthe Zapata Península 
(Photo: A. Borhidi) 

Association studied in Cuba: 

Lysilomo-Burseretum simarubae Borhidi and Del-Risco ass. nova 

This forest association is rather common in the humid limestone areas and 
swamps. lt was studied in the southern Island of Pine and in the Zapata Swamp by 
Borhidi and Muñiz (seecolumn no. 37. in the Appendix, Table25.) anda profile is 
presented in Fig. 229. made by Borhidi and Del Risco, in the Zapata Swamp, 
March, 1975. 

13.1.2 Alliance: Pithecel/obion /entiscifolii 
Del-Risco in Borhidi et al. 1979 et hoc loco 

Deciduous, microphyllous tropical forests, mostly on dry limestone reefs and 
dog-tooth areas. (Fig. 344. ). They are rather low, the tree !ayer is up to 15 m high, 
all layers are poor in species. 

Spondiato-Pithecellobietum lentiscifolii Borhidi and Del-Risco ass. nova 

This community can be found in the eastern basin of the Zapata swamp, 
developing on a former quaternary limestone reef. The type relevé was made by 
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Fig. 344 Semi-deciduous littoral forest on rough limestone dog-tooth formation in the Zapata Península 
(Photo: A. Borhidi) 
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Table 108 Spondiato-Pithecel/obietum lentiscifolii Borhidi et Del-Risco ass. nova 

High tree !ayer, cover: 35-40%; height: 10-15 m 

Lysiloma bahamense 
Chrysophyllum oliviforme 
Spondias mombin 
Pithecel/obium lentiscifolium 

Low tree !ayer, cover: 60%; height: 3-8 m 

Pithecel/obium lentiscifolium 
Eugenia axillaris 
E. maleolens 
Erythroxylum havanense 
Celtü trinervia 
Lysiloma bahamensis 
Clusia rosea 
Spondias mombin 
Antirhea lucida 
Ficus subscabrida 

Shrub !ayer, cover: 65%; height: 1-3 m 

Erythroxylum havanense 
Zanthoxylum fagara 
Croton lucidus 
Picramnia pentandra 
Simaruba glauca 
Coccothrinax litara/is 
Cordia globosa ssp. humilis 
Chrysophyllum oliviforme 
Eugenia maleolens 
Mimosasp. 
Comoc/adia dentata 
Guapira pemnsularis 

Herb !ayer, cover: 5% 

Eugenia ligustrina 
Simaruba glauca 
Eugenia maleolens 
Case aria silvestris 
Mimosasp. 
Chrysophyllum oliviforme 
Celtis trinervia 
Cordiaglobosa ssp. humilis 
Erythroxylum havanense 
Lantana involucrata 
Croton lucidus 
Picramnia pentandra 
A delia ricinella 
Zanthoxylumfagara 
Justicia alainii 
Rhynchospora diodon 

2.2 
+.1 
1.1 
1.1 

3.3 
1.1 
+.1 
+.1 
+.r 
1.1 
+.r 
2.2 
+.1 
+.r 

3.3 
1.1 
2.2 
+.r 
+.r 
+.r 
+.1 
+.1 
1.1 
+.1 
+.r 
+.r 

+.r 
+.r 
+.l 
+.r 
+.r 
+.r 
+.r 
+.1 
+.1 
+.1 
1.1 
+.1 
+.r 
+.1 
+.r 
1.2 



Lianes: 20% 

Stigmaphyllum sagraeanum 
ledifolium 

Triopteris rígida 
Gouania lupuloides 
Cryptostegia grandiflora 
Serjania subdentata 
Mimosasp. 
Tournefortia volubilis 
Pisonia aculeata 

Epiphytes: 1 % 

Tillandsia valenzuelana 
recurva 

2.2 
+.1 
1.1 
+.1 
1.2 
1.1 
+.1 
+.r 
+.r 

+.2 
+ .r 

Borhidi and Del-Risco near Cocodrilo in March, 1975 (Table 108). It is presumably 
a second growth community which replaced a sclerophyllous littoral forest. (Fig . 
345.) 

14 Class: COCCOTHRINACETO-PLUMERIETEA 
Knapp (1964) Borhidi hoc loco 

Low, partly deciduous shrub forests of the West Indies rich in climbers and in 
sclerophyllous evergreen elements. They are named commonly as dry forests, 
"monte seco". They grow mostly on the eroded limestone of the coastal and seaside 
tenaces and on the karstic mountains of Central Cuba and Oriente, conditioned by 
a seasonal, frequently bixeric climate with 7-9 dry months and 600-1200 mm of 
annual precipitation. 

Knapp (1964) included in this class the serpentine pine forests and the sand pine 
woodlands as well which obviously do not belong to this group based on either 
physiognomic or floristic criteria. The Cuban pinelands must be divided into two 
independent classes: the West Cuban pineland belongs to the Byrsonimo-Pinetea, 
and the East Cuban serpentine pinelands to the Caseario-Pinetea, as discussed 
below. 

Characteristic species: Coccothrinax, spp., Plumeria spp., Bumelia spp., Coc
coloba diversifolia, Canella winterana, Omphalea trichotoma, Ateramnus 
(Gymnanthes) lucidus, Gyminda latifolia, Crossopetalum rhacoma, Eugenia 
maleolens, Amyris balsamifera, A. diatrypa, Tabebuia myrtifolia, Jaquinia bre
vifolia, J. keyensis, Guajacum officinale, G. sanctum, Erythroxylon spp., Capparis 
spp., Malpighia spp., Krugiodendron ferreum, Grimmeodendron eglandulosum, 
Picrodendron macrocarpum, Metopium toxiferum, M. brownei, Guapira (Tor
rubia) spp., Lantana involucrata, Cordia globosa ssp. humilis, Bourreria succulenta, 
Ficus jacquinifolia, Hippomane mancinella, Diospyros grisebachii, Selenicereus 
grandiflorus, Pilosocereus robinii, Dendrocereus nudiflorus, etc. 
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Fig. 345 Dry deciduous limestone forest in the Zapata Península with Pithecellobium lentiscifolium, 
Bursera simaruba, Spondias mombin and with Dendrocereus nudiflorus, an endemic tree-shaped cactus 

(Photo: A. Borhidi) 
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