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A floristic island in western Portugal 

Inlroduction 

Ab$trlct 

Salcs, F. & Ilcdgc.1. c.: A floristic island in western Ponugnl. - FI. McdiI. IO: J 11 -324. 2000. 
- rSSN 11 20-4052. 

A description is giverl oftM planI life ofthl: small hiLl ofSao Bartolomcu.. Nutlfc in W Ponugal 
which. because of ilS stecp terrain. retains some fealures of thc country's onginal ~egetatjon. 
USIS lIfe given or ilS ~asc:ular plants {c. ISO}. lichcns (c. (8 ) alld bryoph)·tes (c. 17). IlS ph)'lo­
geography with its e!cments ofMcditcrrancan. Euro-Sibcrian arnl M<Karonesian phytochoria is 
discussed: tbc dominanl one is Mediterranean. A brier phylosociological sUI"\'cy is prcsclllcd. 
Al though most of its plants are noI ran:. !he imponancc of SOO Banolomeu's hill as a compacI 
ponugutse refugiwn for li wide and imcresting rangc ofplant forms is cmphasised. ano thl: n«d 
for • formai protccled stnlllS is strcsscd. 

The Mediterranean area has been so much disrupted and affecled by human activilies 
Ihat very linle remains of ils natural vegetation. A few 'pockets' persist in less accessible 
arcas. In Portugal, such areas are becoming incrcasingly rare; a high pcrcentagc of Ihc 
country is cultivatcd, Pinlls pinasler and Eucalyplus globult/S are abundant. and much Innd 
is destroyed by fire every year. The aim of Ih is paper is IO draw anenlion IO and dcscribe 
onc ofthese imponanl areas in C Portugal, ça 2.7 km E from the fi shing village ofNazaré 
(Prov. Estremadum). $ào Oartolomeu is a small, steep rocky hill , 154 m al its SUll1mil, COII­
SP1cUOUS in the flatti sh sUITounding countryside uniformly planted wilh Pinlls pinaster . lt 
is noI on l)' a geological but also a floristic island wilh an intercsting COll1binalion or 
MediterrancanlEuro-siberian/Macaronesian elements. 

The refercnces to Ihe floriSI1c interest oflhis sile are by Femandes (1954) and Braun­
Blanquct & al. (1956). In 1979. an area of 32 ha including the hill becarn e a 'C lassi fi ed 
Sile' - Le. a piace ofspccial in leresl mcriting limiled legai protcction . 

Geology and cllm ate 

The hil !. largely surrounded by Pleislocene sand dunes, Is like a spine parallel IO the 
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coast runing north-south, tapering towards the south and covering; an area of ca. 200 m2. 
The W slope facing me sea is exposed to thc frequcm NW winds. This is the mos{ impres­
sive ofall the plugs ofcruptive rocks in the typhonic valley funning NE-SW from S Leiria 
to N of $110 Martinho do Porto. According lo the Geologica! Map of Ponugal (Camarate 
França & Zbyszewski 1963) the rock is a compact, sub-ophitic, sodic-alkaline gabbro of 
medium IO occasionally small grain; the main minerals are labradorite and augite. The soil 
is moslly sandy; pH = 6.5-6.9 (Braun-Blanquet & al. 1956). 

Although falling within the generai climatic category of Mediterranean (Torma & al. 
1992), Ponugal lies ar the verge ofseveral climatic areas. Northem and atlantic influences 
are stronger in the north. along the coast and during winter, the Mediterranean influence is 
srronger in the south and at summer ti me, buI is apparenl in various degrees from south IO 
north. The climatological data of Fig. I refer IO Cela, Ihe ncareSI meteorological station, 4 
km further south, 5 km inland. The temperature range is naITOW and winters are mild. The 
dry period is from early May IO mid-September, when thc plants sulfer the greatest short· 
age of soi l water. According IO temperature and humidity, the site has been regarded, bio· 
climatically, as Atlantico-Mediterrnnean (Gaussen 1931) and Lower Meso-mcditerrnnean 
with a subhumid character (Rivas·Martinez 1990). 
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Fig. I. Thcnno-pluviomclric graph of Cela, the ncarest climatological sile lO Silo Bartolomcu. Thc 
dry period (PS, according to Gaussen, 1954) is betwcen carly Jum: lill mid.Septcmbcr which gi\'<:s 
thc site a stfong Medilcrranean character. T . temperature; R • rain precipitation. 

The vegetalion 

The hil1 is SUITounded by a commerciai Pinus pinasler plamalion (outwith its area il 
eXlends over a flal coastal sand dunc tcrritory of many square kilomctres) and the ground 
vegetation is cleared eveT)' year or so. Halimium is abundant here. Corema album and 
Unaria sparlea are common among the pincs. Neo/inea macula/a is occasionaI. 
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Three floristic areas can be recognised on thc hill itsclf: 
a) The low parts where the slope is gentle and Ihe soi! basically sandy. There is a mix­

ture of scattered Pinus pinasler with ground coverage dominated by most Leguminosae 
recordcd. Erica umbellara, a few Lavandllia sroechas and CiSlus salvifolius are also hcre; 

b) the south, tapering spine ofthe hill. In total this is a small arca. Quercllsfaginea is 
represented here by a few spccimens and by two specimcns on the northern lower pan. 
Astragalus lusitanicus is also present; 

c) the E & W (wanner) sleep rocky slopes. This is the area of grcatest interesl. lllere 
are a few differences between Ihe vegetation on the easlem and western slopes. 

On the E slope the most important elemenls are Querclls coccifera (up IO 6 rn) rnost 
variable in leaf shape and size. Viburnum rim/S (shrubby tree IO 5rn), Arburus ufledo (lO 8-
9 m), Erica arborea (IO 5 m). Pistacia lenliscus and Rhamnlls alatemus are presenl. but 
far less common than on the W slope; Phillyreo angustifolia is present only althe exposed 
summil. 111e understorey vcgetation is scattered here and grows in pennancnt shade. scat­
tered amongstleaf litter. A fair number oftaxa are absent or very rare on the more exposed 
W slope with extremely dense vegetation. Some of these are: Asplenium onap/eris. vel)' 
common; Vinca difformis, Lurulo campesrris, L. farsleri, Scilla manoplry/las, A.~paragus 
aphyllus and Aristolochia pallcinervis. scatle rcd. Teucrillm scarodollia, Coronil/Ul'olemi­
no subsp. glauca, Malica minuta. Tomus comnumis, Rubio peregrina, Ruscus aCllleallls are 
also present here and grow in some less exposed places of the W side. 

The laxa that on the E side are trees or large shrubs are on the W side shrubs only up IO 
a man's heighl. On the W side, lhc combination oflhe various evergreens with smail leath­
ery leaves, especially the shrubby spiny Quercus cocci/era and spi ny scrambling lianes, 
mainly Smilax asperG, rcsults in a lower matorral-kind ofvegetat ion extreme ly dimcuh IO 
cross. 

Some laxa have localizcd dist!"iùuliulis un the hill. ASlragalus is abundant al the [ower 
parts ofthe E side and south ofthe spine. Davallia is only on exposed dry rocks. Myrica, 
up to 4 m, is mainly on the west side. Myrlus is rare and very scanercd. A few small spec­
imens of Laurus are rather inacccssibie near the summit. The rare Orobanche c/allsanis has 
a single specimcn on the shady E slope but does not appear every year. Lurula is al the 
more humid poinls ofthe path on thc E slope. 

Material and Methods 

The site has been visited al different times of the year s ince 1993 for collecting fems. 
conifers and angiospenns. Lichens and bryophytes were collected during 23-24 March 
1994, 7 May 1994 and during March 1999. Complementary herbarium specimens are 
housed al Edinburgh (E). 

The methods fo r surveying thc vegetalion were adapted from Rodwell (1991). The 
approach was phytosociological. with the fundame ntal aim ofsampling only homogeneous 
and natural stands of vegelation; this being done by visual examination. Boundaries 
between vegetation communit ies and clearly unrepresentative areas were avoidcd. 

Thc analysis concentrated on the E & W slopes whcre Iwo stands were identified and 
located using a sate llite locat ion syslem. Community W (39" 35' 3 1-38")on the E slope of 
the hill dominated by trees, somclimes large shrubs, and community E (39" 35' 21-)2") on 
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the W slope with extremely dense vegelalion ofrnainly large shrubs. Records consisled of 
a list of ali vascular plants found within a standardised quadrato of IO - IO m. as this was 
found to be the minimal, optimal, size for sampling this woodland. Five quadrats were ran­
domly loeated within each of these 2 stands and each carefu lly searched lo compile a lisi 
of the vascular planls. For cach, a quantitative measure of abundance was made using thc 
Domin scale (Dahl & Hadac 1941 ), thc cover of each spccies being assessed by eye. Thc 
scale runs from l- IO: 1 = <4 % rew ind iv iduals, 2 = <4 % several individuals. 3 = <4 % 
many individuals,4 = 4-10 %, 5 = 11 -25 %, 6 = 26-33 %. 7 - 34-59%. 8 = 51 -75 %. 9 = 

76-90 % and IO = 9 1-1 00 %. Mosses and lichens were gi ... en a collecti ... e seore, as were 
bare ground and IiUer. Data from 5 quadrats from each stand allowed a ca1cu lation ofthe 
frequency of each species on a scale or I IO V, fo llowing Rodwell (199 1): I o; 1-20 %. Il :: 
21-40 %, 111 =o 41 -60 %, IV '" 61-80 % and V = 81 - 100 %. 

Results 

I. /..ist of vascular plan/s 
This lisI is ... irtually complete. The scquence of families is thal adoPled in Flora 

Ellropaea; species in square brackels are nOI nali ... e, being either planted or naturalized: the 
nomenclature is generally in line wilh Tutin & al. ( 1964 , 1980.1993) and Castro ... iejo & 
al. (1986-99). The lberian taxa are marked by an aslerisk'. 

ADIANTACEAE: Annogramma lep,ophy /la (L.) Link. 
A$PI.ENIACEAE: Asplenium onopteris L. 
I)AllAI.LlACEAE: Davallia canariem'is (L.) Sim. 
IIY/,OLEPlDACEAE: Pteridium aquilinum (L.) Kuhn. 
l'OLI"PODIACEAE: Polypodillm cambriCllm L. 
PlNACEAE: [Pinlls pinaster Aiton]. 
.urRICACEAE: Myricafaya Ailon. 
FAGACEAE: Qllercus coccifera L.; .Q. faginea Lam. 
MORACEA E: [Ficus carica L. I. 
URTICACEAE: Parietaria j lldaica L. ; Parieteria lusitanica L.: Unica (dubia Forssk.) 

membranacea Poirel 
SANTALACEAE: Osyris alba L. 
ARISIVLOCfIlACEAE: 'Aristolochia pallcinenois Pomel (A . longa auctt. non L.) 
RAFFLESIACEAE: Cylinus hypocistU.f (L. ) L. 
/'OLl'GONACEAE: Rumex bucephalophorus L. 
AIZOACEAE: [Carpobrotus edulis (L.) N.E. Brown, S Africa] . 
CARrOPIIt'LLACEAE: Cerastillnl glamera/lIn1 Thuil!.: Moehringia Irinervia (L.) Clair .... : 

Paronychia argentea Lam.; Po/ycarpon als inifolium (Bi .... ) DC.; Silene lalifolia 
Poiret subsp. alba (Mi ller) Grculer & Burdet: Silene gallica L.; • Si/ene scabriflora 
Brotero subsp. scabriflora. 

LAURACEAE: Lallrus nobilis L.(only a few small specimens). 
l'AI'AVERACEAE: FllIlIaria capreolara L. subsp. capreo/ara .. • Fumaria sepillm Boiss. & 

Rcuter; [Papaver somniferum L.]. 
CRUCIFERAE: Cardamille hirsllta L.; Coincya monensis (L. ) Grculer & Burdet subsp. 
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cheiranthos (Vii!.) Aedo, Leadlay & Mui'loz Gantl. (subsp. recurvata (A li. ) 
Leadlay); Lobularia maririma (L.) Desv.; Teesda/ia corollopifolio (J . P. Bergeret) 
Thell. 

CRASSULACEAE: [Aeonium arboreum (L.) Webb & Berthe l .• Morocco}: Sedum album L. 
s.I.; Umbilicus Tllpeslris (Salisb.) Dandy. 

ROSACEAE: Rubus ulmiJolius Scholt s.I. 
LEGUMINOSAE: rAcocia dealbaro Link. , Acacia longi/olia (Andrews) Willd ., E 

Australi aj • Asrrago/us lusilaniCI/S Lam. subsp. lusitall icIIs; Coronillo min;mo L.: 
Coronillo repanda (Poir.) Guss.: Coronilla valentina L. subsp. glauca (L.) Batt. ; 
·Cyrisl/s grandiflorus OC.; Lath)'rus clymellum L.: Laflls cornicu/atlls L. s./.; 
Medicago italica (MilIer) Steud. Medicago polymorpha L.: Moehringia pell/al/dra 
J. Gay; ·Ononis subspicala Lag.; Ononis natrò: L.; Ornilhopus compressus L.; 
Ornithopus pinnams (M iller) Druee; Pisum salil'um L. ; ·S/allracanthus genil'fOides 
(Brot.) Samp.; TriJo/ium cal/1pe~·tre Schreb.; Trifoli lll/1 dllbiuIII Sibth.; TriJoliufII 
resupinatufll L.; ·Ulex europaeus L. subsp. /atebracteara (Mariz) Rothm .: Vicia 
sariva L. ; Vicia viI/osa Roth subsp. pseudocracca (Berto!.) P. W. BalI. 

OXALlDACEAE: [Qcalis pes-caprae L., S Africa] 
GERANIACEAE: Geranium roberlianum L. ; Geranil/III rOflmdiJo/i1/1II L.: Erodium 

moschalum (L.) L' Hérit. 
EUPllORBIA CEAE: Euphorbia amygdaloides L. subsp. amygdaloides; Ellphorbia l'ege-

wlis L. ; Mercllrialis annua L 
ANACARDIACEA E: Piswcio /emisclis L. 
RflAMNACEAE: Rhamnus alalernus L. 
MALIIlCEAE: /IIab'a sylveslrh.· L. 
THYAlELAEACEAE: Daphne gnidium L. 
HrPERlCACEAE: Hypericum hl/mifllsl/m L. 
VIOLACEAE: Viola sp. 
CISTACEAE: CiStllS psilosepallls Sweet; Cisllls salviJolius L. : * Halimium cal)'ciml/n (L.) 

K. Koch (N eommulatl/m Pau); flalimium halimifolillll/ ( L.) Willk.: Tllberaria glll -
1010 (L.) Fourr. (Xo/amha gllttala (L.) Rar.). 

MI'RTACEAE: My rlus communis L 
UMBELLIFERAE: Foeniculum vII/gare L.; Thapsia vii/osa L. 
ERICACEA E: ArbuflLr ulledo L.; Col/una vulgaris (L.) Hull; Erica arborea L ; • Erica 

umbel/afa L. 
EAff>ETRACEAE: Corema album (L.) D. Don 
PRIMULACEAE: Anagallis orvensis L. ; Asterolinon linum-slel/(,Ium CL.) Duby 
OLEACEAE: Phil/yrea angusti/olia L. ; Phillyrea latiJolia L. 
APOrCNACEAE: Vinca difJormis POUIT. 

80RAGINACEAE: Anchl/sa undl/lala L.; MYOSOlis ramosissima Rochel. 
ACANTlIACEAE: Aealll/ws mo/lis L. 
LABiATAE: Ca/amimha S)'/valica Bromf. subsp. ascendells (Jordan) P. W. 8al1: 

Clinopodiul1I vu/gare L.; Lm'alldllla stoechas L.; 7eucriuIII scarodonia L. s.l. 
SOLANACEAE: lSa/pichroa origani/olia (Lam.) Baillon, S AmericaJ; So/ali/1m nigruIII L. 
SCROPHULARMCEAE: Antirrhinum majlls L.; Digitalis purpurea L. ; Linaria spartea (L.) 

WiUd.; ·Orobanche c/ausonis Pomel subsp. hesperilla O. A. Guim.) M. J. Folcy. 



316 Sales & Hedge: A floristic island in western POr1ugal 

[host: Rubia peregrina]; Scrophularia scorodonia L.; Verbaseu", (cfr. /hapSIIS L) 
RUBIACEAE: RuhiQ peregrina L. 
PLANTAGINACEAE: Nonrago cQrollopus L. 
CAPRIFOLIACEAE: Lonicera periclymenum L.: Viburnum limfS L. 
l 'ALERfANACEAE: Cenlramhus calcitrapa (L.) Dufr. 
COMI'OSITAE: Aetheorhiza bulbosa (L.) Casso subsp. bulbosa; AI/drl'ala illlegrifolia L. : 

[Are/o/heeo ca/endulo (L.) Levyns]; Carlina corymbosa L.: · Cheiroloplllls 
(Centaurea) sempervirells (L.) Pamel; ChrysomhenwlII coronarium L. : Cirsil/III 
Qn>cmsis L.; Senecio galliclIs VilI.; Senecio lividus L. ; [Senccio mikanoides Otto ex 
Walp., S America]; Sollchus o/eraceu$ L; Urospermum picroides (L.) Scopo ex 
F.W.Schmidt 

L1LlACEAE: Alporagus aphy/lus L.; Po!ygonotum odoratI/m (Millcr) Druee; RI/5CllS 

aeulearus L.; Scilla l1Ionophy/los Link ; Sl1Iilax a~pera L. 
AMARYLUDACEAE: t NarcisslIs bu/bocodiul1I L. 
DIOSCOREACEAf: TamllS communis L. 
IRlDACEAE: [Tritonia v crocosl1lifIora (Lemoine) G. Nicholson , S Africa j 
JU"'''CACEAE: Luzula campestris (L.) DC.; LUIu/afursteri (Sm.) DC. 
CO.HMELINACEAE: [Tradescantiafluminensis Velloso, SE Brasil to Argentinej 
GRA MlNEAE: Aira caryophy//ea L. subsp. caryophy/lea: Agroslis cas/ellana Soiss. & 

Reuter; Ammophila arenaria (L.) Link: Avena sterilis L.; Bri=a l1Iaxima L.; Bromus 
diandrus Roth varo rigidlls (Roth) Sales; Broml/s diandrus Roth s. I.; 8romus hor­
daceus L.; BromllS Sieri/is L.; t Dacry/is glomerata L. subsp. lusilallica Stebbins & 
D. Zohary; Desmazeria rigida (L.) Tutin; Hordeum nll/rinllm L.: Lagllrus (I"I'allls L. : 
Lolil/m rigidI/m Gaudin; Melica minI/Io L.; Poa annlla L. 

ARACEAE: Arisar/lm "l'/l/gare Targ.-Tozz.; ArI/m ilalicl/m Miller 
crPERACEAE: Carex disfOchya Uesf.; ScirpllS holoschoenlls L. 
ORCIIIDACEAE: Neolinea maCII/ala (Desf.) Steam (numerous plants seen in 1999, bUI 

fcw seen in previous years). 

l . LiSl oflichens (B. Coppins) 
This liSI is not comprehensive. $ynonyms are indented. Loeation on thc hill is givcn 
(E"" east; W "" wesl; T " summit) as well as substnate (Au = Arbulus unedo; Ea ,. Erica 
arborea; C - on bark; host unspecified; Fc = Ficus carica; G = 011 gabbro; Pha = 
Phillyrea angustifolia; Ph l = Phil/yrea latifolia: Ppin = Pinus pinaster; Qco = QuerclIs 
coccifera; Te '" terricolous). 

Acarospora sp. 
Acrocordia gemmala (Ach.) A. Massai. 
Anisomeridium sp. (pycnidia only) 
Arthollia cinnabarina (DC.) Wallr. 
Bacidia absislens (Ny1.) Amold 
Bacidiafriesiana (Hepp) KOrber 
Bacidia incompta (BoTTer ex Hooker) Anzi 
Buellia ae/halea (Ach.) Th.Fr. 
CaJopJaca aegolica Ginalt, Nimis & Poelt 

Location 
T 
E 
E 
E 
E 
E 
E 
W,T 

T 

Substra lll 
G 
Au,Qco 
Au 
Au,Phl 
Qco 
Qco 
Qco 
G 
Fc,Pha.Qco 
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Ca/op/llca crel/u/aria (With.) J. R. Laundo n W,T 
Ca/op/acaferruginea (Huds.) Th . Fr. T 
Ca/op/aca sp. W 
Cande/ariel/a vitellinn (Hoffm.) MOlI. Arg. W 
Chaenotheca brunneo/a (A eh.) MO lI. Arg. E 
Chrysothrix cande/aris (L.) J. R. Laundoll E 

C/adonia pyxidata (L.) HolTm. E. W 
C/adonia ramulosa (With.) J. R. Laundon E 
C/adonia rangiformis Hoffm. W 
Collema cfr. rysso/eum (Tuck.) Schneider W 
Dimerel/a /utea (Dickson) Trevisan E 
Dirina mas"'ilensis f. sorediata (MUlI. Arg.) Tehler ? 
Enterographa crassa (DC.) Féc E 
ElIlerographa elaborata (Leighton) Coppins & P. James E 
Flavoparmelia caperata (L.) Hale E,T 
Gyalecla derivala (Nyl.) H. Olivicr E 
Gya/ecla mmcigenn (Ach.) Hepp E 
Lasallia pus/Illata (L.) Mérat T 
Lecanora campesrris (Schaerer) Hue T 
Lecidella e/aeochroma (Ach.) M. Choisy T 
Leprariajackii Tonsb. E 

Lepraria lobifìcans Nyl. E 
Leprocaulon microscopicum (ViiI.) Gams & D. Hawksw. W 
Leprogillm cyanescens (Kabenh.) Ktl rber E 
Me/anelia glabrarula subsp.fuliginosa (Fr. ex Duby) T 
Neofuscelia Plllla (Ach.) Essi. W 
Nephroma [aevigalum Ach. E 
Normandina pulchella (BorTer) Nyl. E 
Ochro/echia parella (L.) A. MassaI. W,T 
Opegrapha atra Perso T 
Opegrapha varia Perso E 
Parmclina tì/iacea (HofTm.) Hale W 
ParmOlrema chinense (Osbeck) Hale & Ahli E 
Parmotrema robuslum (Degel.) Halc E 
Perrusaria amara (Ach.) Nyl. E, W.T 

Perrusaria excllldens Nyl. T 
Perrusaria sp. T 
Phaeographis dendritica (Ach.) Muli. Arg. E 
Physcia caesia (Hoffm.) FUrnr. W 
Physcia m'bacia (Ach.) Nyl. T 
Porina borreri (Trevisan) D. Hawksw. & P. James E 
Porina ch/orolica f. tunuifera (Nyl.) Swinscow ? 

G 
Fc 
G 
G 
Ppin 
Au,Ea,Ppin. 
Phl.Qco 
G 
Te 
G 
G 
Au,Qco 
G 
Phl ,Qco 
Phl 

317 

Fc(T), Qco(E) 
A, 
A, 
G 
G 
Fc,Pha 
AU,Ea, 
Phl.Te 
Au,Ea,Te 
G 
A, 
G 
G 
G 
AU,Ea 
G 
Pha 
Au,Qco 
G 
Au.Ea 
Ea,Qco 
Qco(E), 
G(W,T) 
G 
G 
Qco 
G 
G 
Au.Qco 
G 
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Porina coral/oidea P. James E Ea 
Porpidia platycarpoides (Bagl.) Hcncl T G 
Pseudocyphellaria aurala (Ach.) Vainio E Ea. Phl,Qco 
Pyrenula chlorospila Amold E Qco 
P)'xìne subcincrea St irtoo W G 
Ramalina implectens Nyl. E,T '« T),C(E) 
Romalina pwHlla Le Prev. ex Duby E,T '« T), 

Q<o(E) 
Ramolina slIhgeniculata Nyl. E Q<o 
Ramalina sp. [sored iate] W Q<o 
Rimelia reticl/lata (Taylor) Hale & A. Fletcher E,W G(W), Qco(E) 
Rillodina olrocinerea (Hook.) KOroer T G 
Rinodina becarriana Bagl. T G 
Stictafuliginosa (HofTm .) Ach. E G 
Trapelia coarcftlla (Sm.) M. Choisy W G 
Usnea rubicllnda Stinon ? A" 
Usnea Subscllbrosa NyL ex Motyka ? A" 
Xanthoparmelia $ublaevis (Coulinho) Hale IV G 
Xall/haria porfel ina (L .) Th.Fr. T G 

J. Lisi ofbryophytes (D. Long) 
This lisI is not comprehensive. Locat ion 00 the hill (E & W) is given, as well as subsrrate. 

Su bstra ta l ocation 
H EPATICA E: 
Fossombronia a/lgulosa (Uichs.) Kaddi E gabbro 
Lejel/nea lamacerina (Steph.) SchilTn. E gabbro 
Targionia hypophylla L. IV steps 
Radula lindenbergiana Hartm . f. E Arbl/I/IS ulledo 
Reboulia hemisphaerica (L.) Radd i E N- facing undcr 

""k 
ANTHOC EROTAE: 
Phaeoceros laevis (L.) Prosk. E N-faci ng under 

rock 
MUSCi: 
Bryum capillare 1·ledw. E gabbro 
Funaria pulcI/ella Phil ib. W 
Hypllum cI/pressi/orme Hedw. varo cupressiforme E gabbro 
Neckera complanata (Hedw.) Hueb. E ViblfrtlUIII lùws 
Neckera complanaw (Hedw.) Hueb. E gabbro 
Plagiomnium affine (Funck) T.Kop. E N- fac ing under 

rock 
Pterogonium gracile (Hedw.) Sm. E Q .cocci/era 
Rhynchoslegium r;on/erillm (Dicks.)R.Br. E gabbro 
Scleropodium IQUrellii (Brid.) L. Koch W gabbro 
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Trichoslofllum brachydontium Bruch 
Zygodon viridissimum (Dicks.) R.Br. 

4. Phylosociology (M. Coleman) 

W 
E 

gabbro 
gabbro 
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Dala for the two communities are in Tablc I . Species are ordered into groups according IO 

frequency. The Domin range for each community is provided. Taxa wilh frequencics 1I·1 

are not included, as well as moss/lichen and liner/bare groulld, both with frequency V In 
Ihe (wo communitics. 

Oiscuss ion 

J. VasclI/ar p/ants 
Table 2. summarizes the proportions of the phytogeographica! elements of the hil!. The 
Mediterranean taxa havc the highest representation in the local flora (36.2%) and taxa thal 
have a Mediterranean component in their dis tribUlion represent far more than half (67%); 
elements with an Atlantic component are relatively high (26.3%); plants exclusively 
lberian are poorly represented (3 .8%) and taxa with ve!)' wide distributions (Euro­
Siberian, Ho!arctic and Cosmopolitan) are quite well represemed (17%). 
Some of the species with a mainly N European distribution are TeucriufIl .w:orodonia, 
Rubia peregrina, Bromus slerilis. I-!ordellfll fIlllrinum, Urospermllm picroides, "ira 
caryophy/lea, Desmare:ia rigida and Digilalis pllrpurea. Calluna vlI/garis is found only al 
the base of the hill, in the Pinus pinasler plantalion. 
Two Macaronesian species are present: Daml/ia canariensis. also in W Spain . Açores, 
Madeira. the Cana!)' and Cape Verde Islands; and Myricafaya also in Açores, Madeira i1nd 
Canary Islands. In continenlal Ponugal, A~rricafaya is occasionai in sites near the coast. 
Ailhough Floro Europaeo (Burges 1993) considered it as "nalUralizcd in W ponugal". our 
own field studies have [ed us to believc thal il is native in various pans of westeOl C & S 
Ponugal. 
Religious fesl ivals take piace every year on the hill altracling Jarge numbers ofpeople. The 
introduction ofsomc alien plants may have resulted from sueh aClivities. Ali these inva­
sive species are found in many placcs out·with Ihe hill, along nearby roads. maritime sand­
dunes, etc. 
Numerous typical Mediterranean elemenlS thal are common elscwhere in Portugal e.g. in 
Ihe Natura! Park of Arrabida, are absent on Silo Bartolomeu - 5uch as ROSfl/W·ÙlII.f offic· 
illali~ .. Anagy/'is foelida, Prasillm majus and rhymlls capilaflls. 
The besHepresented families are Leguminosae (24 spccies) and Gramineae (16 spccies). 

l . Lichens 
The world and European distribution or most lichens is stili very imperfectly known. The 
majority ofthe species found on the hil1 are widely distributed in Europe. However. there 
is a significant number or species with a more reslricted distribution. Widely occurring 
Ihrough the Mediterranean region and extending to Macarones ia are Caloplaca aegm;ca, 
Collemo ryssoleum and Rama/ino pllsil/a, and with a sim ilar distribulion buI ofmore local­
ized occorrence (in Europe) are Pyxine slIbcinerea, Ramalina implectens and R. sllbgenic­
u/ala. The species with the most restricled distribulion is Xamhoparmelia sub/ael'i.f. so fa r 
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Table I. Phytosociological data of the W side of Sào Bartolorncu's hill (communil)' W) and the E 
side (community E). Shared C'anstanl ta~a are indicated by an asterisk. Onl)' ta.-":8 with frcqucncics 
III-Val Icast in one of the communities are inc1uded. Mossllichen and lincrlbare ground.. bmh \\ ith 
frequency V in the 2 communities. wcrc nm included. 

COMMUNITYW COMMUNITYE 

SPECIES DOmiD Frea Domi. F"" 
Cistus salvifoliw I (2-6) V I (2\ , 

I Cy/isus grandiflorw I "4' V 

Phillvrea latifoUa • I 124' V I " -9\ V 

P/eridiv," QQuiliflum I (3-8) V 

I (Juercus cQcci{era • I (7-8) V I (4-8) V 

RubÙl peres:rinQ • (2-3) V (2) V 

Smj/(U aspera • 124' V "4' V 

VibunllmI tìlll1J • "-6' V "-SI V 

Vkia villosa (2) V - -

Cistw psilosepalw (14) IV 

Geranium robertionum ,'" IV 

LAthvna cmnenum ; 12-31 IV 

PMllyuu utlgusllfuliu (14) IV (2-31 IV 

RusCllS Qculeatu.J (1 -2) IV (2-31 V 

Arbutus ""etio "4' ili (4-81 V 

Aso/c"ium OtlOD/cm 12' 111 12-31 V 

Davallio conarien.ru (2) 111 (2) 111 

Scrophuloria $corodonia (2) 111 - -

Teucrium scorodon;a (2-3) 111 " -21 V 

Lonicera Dericlvmenum I 11-21 11 I", V 

PofvDOdium cambricum 1(2) Il l ", 111 

Umbi/icus ruputm 1(2) 11 I 12-31 11 1 

TamIU commLlnu 1(2) l I (J-21 V 

Pistacja fenti.rcu.r 101 l I II-SI IV 

Arisarum w/Ilare - l", III 

..uparallW apnvJluu 1m , I 11-21 111 

Erica arborea 1m l I " -SI 111 



Flora Mediterranea l O - 2000 321 

Table 2. The phytogeographical elements ofthe flora of sao Bartolomeu and their proportions within 
the vascular \'cgetalion of thc hill. Ali · Atlantic province; Bor = Boreal province: Cosm = 
Cosmopolitan; Eur-Sib = Euro-Sibcrian region : 11 0la = Holarclic; Medil - Medilerranean region: M­
Eur" Medio European province: W Medil - Wesl Mediterranean subregion: W M-Eur = West Medio 
European province.(Zohary & al. 1980). 

M.-Eur Medil 
Modi1 W Medit Atl Ati Coom E~ Ho. Ib<ri~ Ati 

Modit ." "" _Sib W M.-Eur 
T~= ., 12 .. • • • 7 7 5 • 
" 'U I U '" 

., U ., 5.' SA U ' .1 

known only from thc lberian Peninsula and Sardinia. 
A SW European • Macaronesian element of mainly oceanic to suooceanic species. with a 
northern limit in the Brilish Isles, is well-representcd. Included here are Enrerographa 
elaborata, Parmotrema robustum, Phaeographis dendritica, Physcia Iribada, Porina bor­
reri, P. coralloidea, Pseudocyphellaria aurata, Pyrenula chlaraspi/a, Rimelia relicillata, 
Rinodina beccariana, Usnea rubicunda and U. subscabrosa. More widely distributed, bui 
slill wilh a strong SW European bias. are tbe subocean ic spccies Dimercl/a Iw ea. 
Enteragrapha crassa, Leplagium cyanescens, Nephroma loevigalum, Normandina pul­
chella and Slicta fuliginosa. 
The check-liSI clearly shows a marked difference between the liehen Oora found on the 10p 
(22 species) and W side of Ihe hill (18) compared with Ihat on the E side (33); 4 species 
were not localised. The more open, drier and bener iIIuminated W side and summil area 
have a preponderance of species favouring sueh conditions, including most of the 
'Mediterranean ' element. The lichen fl ora of the E side ofthe hi ll is much richer in ~pecie.~ 

and is indicati ve ofmore stable and humid condilions. It is wnere the suboceanic elements 
are concenlraled. Most of these species are epiphytic on trees or shrubs, bUI Nephroma lae­
vigatunI and Sticta fuliginosa occur here only on mossy rocks, although they are often 
found as epiphytes in other localil ies. 
Because there is no modem checklisl ofPonuguese lichens, il is diffieult IO ascenain ifany 
of the finds represent new records for the eOWllry. A preliminary search of the literature has 
included mosl orthe papcrs by A. X. Pereira Coulinho, G. Sampaio and C. N. Tavares. To 
date, prcvious Tecords have nOI been found for five of the spccies. Pyrenula chlorospila is so 
widely distributed in southem and western Europc that it is certain to have been previously 
reponed; more 1ikely to be new addilions are the more poorly Imown Bacidiafriesialla and 
Porina borreri, and the recently described Lepraria jackii and Porina coralloidea. 

3. Bryophyles 
The bryophyte eolleelion ineludes 5 flepaticae, l Anthocerotae and Il Musci specìes. The 
mosl inleresting group of species is Ine Medilerranean elemeol which includes 3 of the 4 
species from the W side of the hill where Ihe two mosl notewonhy spccies are more ocean­
ic: Lejeunea lamacerina and Fossombronia angulosa. which may refleet local miero-habi­
tats wilh continuous shelter and high humidity. 
The remainder ofthe species are more widespread European taxa, although Phaeoceros lae-
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vis. in common with other homwons, is sufTering a steady decline Qver much of its range. 
4. Phylosociology 
nlC !WO communities share constant species: 5 of the 9 conSlants in cornmunity W were 
also constanl in community E (Table I). These sharcd spccics were either woody 
(Phil/yrea latifolia, Quercus cocci/era and Viburnum linus) or scrambling plants (Rubia 
peregrina and Smifax aspera). Il is imponant IO note thal 4 of these 9 species recerded 
from Qne community are present in thc Olher, just failed lO auain a frequency of IV or 
more. The 2 communities differ in 6 conslant species presen! on ly in commun ity E 
(Arbwlls unedo. Asplenium onopleris. Lonicera pericJymenum. Teucrium scorodol/ia. 
Tamus communis and Pislacia lentiscus) and 3 constant species in commun ity W (Table I). 
Thc much greatercanopy height in comm unity E (8-10 m as opposed to 2-4 m in commu­
nity W) creates a much more shaded and humid microclimate. This situation is reflected 
by the constancy of shade tolerant species in community E such as Tellcr;um scorodonia 
and humidity dependent species such as Asplenium onopleris. On the other hand many of 
the light-demanding herbs and small shrubs conSlanl in communi ly W are absent or pres­
enl al low frequency in community E (i.e. Cislus salvifolius, Cyrisus grandiflorus, CiSll1S 
psilosepalus, Geranium roberrianllm, Lalhyrus c/ymenllm, Pteridillm aqllilinufII and Vicia 
villosa). 
A previous phytosociological study of the W slope of Ihe hill only by Braun-Blanquet & 
al. ( 1956) has a few differences in relalion IO presenl-day data. The 29taxa mentioned Ihen 
are stili present except Cislus hirslltl/S (~Helianthemum hirtum) and Lonicera etrusca, 
records which may have been based on misidentifications. Asplenium adiamum-nigrum 
(probably a misidenlification of A. onopleris) was then given a high presence value and 
Q/lercus cocci/era a low one, an inversion of the present-day situation. Another major 
change in the floristic composition of the hill sincc thcn relales to Qllcrcus faginea and 
records ofits pasl high frequency/presence (Vasconcellos & Franco 1954. Braun-Blanquet 
& al. 1956) contrast with the few specimens oftooay. 
Now, the number of omni-mediterranean vascular taxa in bolh commun ities is almost the 
same (community E 15, community W 16). In community W Ihey are part ofa much more 
diverse community and represent 15.3% less in than in community E. Two omni-mediter­
ranean spccies (Arbutus IInedo and Erica arborea) are loca lly abundant in the two com­
munities. 

Co nclusions 

The combination of data from bryophytes, lichens, conifers, phanerogarns and the phy­
tosociological survey has been especially illuminating in beUer understanding the inlerest 
of the flora of Silo Banolomeu. The dominant floristic vascular elemenls are 
Mediterranean. The lichen flora is mainly European with many occanidsub-ocean ic ele­
ments with various links wilh Macaronesia. The bryophyte flora is also mamly European, 
with Mediterranean elements in the more exposed areas. 
l! is interesting to compare tbe vascular plants on the hill wilh a sile in Sardinia (Bocchieri 
& Giani 1998). They share some thermo-pluviometric similarities. Circa 113 ofthe taxa al 

Sl'Io Bartolomeu are also at the Sard inian site. More than fi of these are either Steno­
Mediterranean or Euri-Mediterranean (P ignatli 1982). The tolal of 67% of taxa with a 



Flora Mediterranea IO - 2000 323 

Mediterranean componenl at the hill compares wilh 66.7% in Sardi nia. Interest ingly, the 
purely Atlantic taxa are similarly represented at both sites (hill 6%, Sardin ia 6.8%). The 
percentage of totally non-Mediterranean taxa is also similar in both sites (hi ll 23.2%, 
Sardinia 19.7%). Although most ofthe taxa in both sites are diffcrent, the phytogeograph­
ical composition is remarkably simi lar. 
The phytosoc iology survey showed that the communities studied were representative of a 
single flori stie uniI. The differences belween the various areas of the hill are relaled lo loeal 
conditions merely reflecting di fferent stages in the successional development or the scle­
rophyl1ous foresto There is some evidence tha! the W slope is more exposed, wanner and 
drier than al the lime ofp revious surveys (Vasconce llos & Franco 1954; Braun-B1anquet 
& al. 1956). ' 
The lotal of C. 150 flowering plants, C. 68 lichens and 17 bl)'ophytes in such a small arca 
is substantia1. Most of these species are quile common. bUI scattered. in PorrugaL Because 
of its physically isolated position and its sleep, often inaccessible slopes it is a fascinating 
living laboratol)' with its vegetalion stili retaining originai features. Il is a more important 
s ite. flori stically and phytogeographical1y, than has been previously recognised. Il does 
meril a higher conservation status than merely a "Classified Site". 
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