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Centaurium scilloides (L. f.) Samp. is a western European endemic occurring in the Azores, northern Portugal,
northern Spain, N.W. France, S.W. England and S.W. Wales. It occurs on coastal cliffs, sands, heaths and
pastures, and inland in grassland, heaths and scrub. It usually occurs on nutrient-poor, acidic, dry to moist,
sandy, stony or rocky soils. It has a long flowering period during the surnmer, and flowers later with
increasing latitude and altitude. It appears to be declining in all areas except northern Spain and the Azores.
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INTRODUCTION

Centaurium scilloides (L. f.) Samp. is a western European endemic with a restricted world
distribution in the Azores and the Atlantic coasts of Portugal, Spain, France and Britain. In France
it is a Red List and legally protected species (Danton & Baffray 1995); it has declined significantly
in Brittany, especially inland (Magnanon 2005, in press). tn Britain it is now confined to one site,
and is regarded as I.U.C.N. category 'Vulnerable' (Evans 1999). Although comprehensive survey
data are not available, it appears to be declining in all areas except northern Spain and the Azores.

As part of a collaborative project into conservation of some rare Welsh plants, we have been
researching the distribution, conservation biology, genetic variation and ecology of C. scilloides.
Its world distribution has never been mapped before, and the objective of this paper is to present
the first distribution map of this species.

Palhinha (1966) split Centaurium scilloides into two subspecies, making the new combination
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C. scilloides subsp. nassonii (Sweet) Palhinha for plants from the Azores. However, the basionym
Erythraea massonii Sweet is based on plants described (in abbreviated form) by Sweet (1830) as
being yellow-flowered, herbaceous perennials which needed growing in a frame as they were not
quite hardy. As C. scilloides has white (rarely pink) flowers on the Azores and not yellow flowers,
it is unclear to what taxon the name C. scilloides subsp. massonll (Sweet) Palhinha actually refers.
ln general, Azores plants differ from mainland plants in having white flowers and narrower
leaflets, but white-flowered plants have been recorded in Galicia, Spain, and pale pink-flowered
plants have been recorded in Cantabria, Spain and Normandy, France. Also leaflet shape is quite
variable in some parts of Spain and Portugal. The Azores plants may not merit recognition as a
separate taxon and Melderis (1972) dld not separate them in Flora Europaec (see also Wilmott
1918,  1920;  Druce 1919.  S tap f  1926 fo r  d iscuss ion) .

METHODS

Distribution information was abstracted from the literature, U.K. Biological Records Centre,
B.S.B.l. Threatened Plants Database, Conservatoire Botanique National de Brest, field work in the
period 1997-2004, and from specimens at the foliowing herbaria: BM, BORD, BRISTM, CGE,
CHE, E, FCO, HDD, K, LISFA, MA, NMW. OXF, P, PO. RNG, TBY. TCD ANd TRU
(herbaria abbreviations following Holmgren et al. 1990 and Kent & Allen 1984). Infbrmation
about its habitats and the dates of flowering were also compiled from these sources.

DISTRIBUTION AND HABITATS

Approximately 118 localities were traced; they are summarised in Table I and native records
mapped in Figure L Full details of sources are held by T. Rich and are available on request.

It occurs on all the Azores Islands, where it is scattered to rare (Sjogren 1984; Schiifer 2002,
2003). It grows in moist, moderately exposed places, mostly in relict, open, grassy Laurus forests,
but also on open coastal rocks, cliffs, ravines and steep, grassy slopes. The altitudinal range is
from near sea level to 1000 m. but it is most usually found between 400-700 m altitude. It occurs
on a range of substrates from volcanic rock debris ro Sphagnum hillocks.

In norlhern Portugal it is probably not uncommon, but no full inventory of sites has yet been
carried out. On the coast, it grows on sand dunes. sandy pastures, Atlantic mesophyllous hay
meadows and road verges. It is also found in the lower foothills and the upland granite mountain
ranges of nofthem Portugal (such as the Sena de Peneda) in open scrub, grassy places and banks,
up to 1000 m altitude or more.

It is reasonably frequent and widespread in north-west Spain. In Galicia, it occurs mainly around
the coast in open, sandy ground and pastures. on cliffs and in damp. acidic, sandy places. Inland, it
occurs in moist meadows, stream sides, acid pastures and rarely in open Pinus pinaster Aiton
woodland. In Asturias to the east, it occurs on dunes. sandy coastal pastures and slopes and Erica
heath, especially near the sea, and rarely inland. At an isolated site near Santander, Cantabria it
occurs on gentfe, east-facing flushed coastal slopes with Schoenus nigric'tuts L. and Asparagu.s
prostratus Dumort. The altitudinal range appears more limited in Spain than in Portugal or the
Azores.

In northern Brittany, France there are two extant sites known on C6tes d'Armor and l1 in
Finistdre (Magnanon 2005, in press). Historically it has been known from about 32 sites in total. It
mostly occurs inland scattered on road verges, on damp heath. in open Ulex or Pteridium scrub
and open woodland, to 300 m altitude. The soils are generally acidic. dry, stony and nutrient-poor,
and are derived from a range of substrates. The vegetation types are Agrostio setocei-EricetLtm
cinereae and Ulici europaei-Ericetum cinereae. It also occurs occasionally on the north coast, on
rocky and sandy slopes tn Ulici huntilis-Ericetum cinereae and in Ulici maritimi-Ericetum
cinereae vegetation. In N.W. Normandy (Manche), it is still very locally frequent on cliff-top
grassfands, old dunes and edges of coastal paths and pastures, and on the edges of Ulex and
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TABLE I. SUMMARY OF LOCALITIES OF CENTAURIUM SCILLOIDES. ALL DATE
CLASSES.

AZORES

Corvo. Faial.  Flores. Graciosa. Pico. Santa Maria. Sio Jorge. Sio Mieuel.
Tercei ra.

PORTUGAL
Minho: Afife. Arredores de MelgaEo, S5o Greg6rio. Guimarles. Leqa de Palmeira.

Matosinhos. Montedor. Paredes de Coura. Ponte de Lima. Porto (Oporto).
Povoa de Lanhoso, Serra do MerouEo. Ponte de Bacca Lindoso. Serra da
Peneda. Serra do Ger€s. Serra do Soaio. Peneda. Tenas do Bouro. Vila Praia
de Ancora.

SPAIN

Galicia, A Coruia: A Corufra. Camariflas, Cabo Villano. Carnota, O Pindo. Cee, Playa de
Gures. El Burgo. La Sinol la. Neda. Peninsula de Finisterre. Playa de
Baldayo, Carballo. Punta Candelaria. Punta da Estaca, Beres. Rial. Santiago
de Compostela. Vimianzo. Xubia. Zas. Coto do Muif lo.
Lugo: Porlocello. Ribadeo, Punta del Faro.
Pontevedra: Baiona. Cangas de Morrazo. Mougas. San Mart i i io, I l las Cies.

Asturias: Bobia. Boal. Peia de la Mesa. Busto. Castropol. Cudil lero. La Caridad.
Playa de Canavfo. La Magdalena. Luarca. Navia. Porcfa, El Franco. Punta
de la Cruz. Figueras. Tapia de Casariego.

Cantabria: Liencres. Playa de la Virgen del Mar, Santander.

FRANCE

Finistdre: Berrien. Brennil is. Brest. GuimaEc. Hueigoat. La Roche Maurice.
Lanhouarneau. Lann6anou. Le Cloitre-Saint-Th6gonnec. Locqu6nol6.
Locquirec. Loqueffret. Morlaix. Plon6r'ez-Porzay. Ploudirl,. Plouegat
Moysan. Plouezoch. Plou_tasnou. Plougonven. Plouigneau. Ploujean. Saint
Herbot. Scrignac.

COtes d'Armor: Gurunhuel. l-ohuec. Loguivy-Plougras.Louargat. Merl6ac. Saint Brieuc.
Manche: Auderville. Barfleur. Beaumont Hague. Biville. Cherbourg. Diguileville.

Ecullevil le. Gr6vi11e. Herquevil le. Jobourg. Landinez. Omonvil le-La-Petite.
Omonvil le-La-Rogue. Saint Germain-des-Vaux. Urvil le-Nacquevil le.
Vauvil le.

ENGLAND

Cornwall :  Porthqwarra. Sandymouth Bay.

WALES
Pembrokeshile: Newoorl.

IN7'RODUCTIONS

England: Bramshott Common. Hampshire. Cooden and Bexhil l ,  Sussex.
Southborough. Kent.
Ireland: Killarnev. Kerrv.

Pteridium scrub, and there are about eight extant sites with loss of another five.
In Comwall. S.W. England, it was recorded on a scrubby cliff top at Porthgwara, St Levan

between 1952-1967 and on low, sandy ground in 1956 at Sandymouth Bay; both sites have been
searchedrepeated lyand i t i sex t inc t (Marget ts&Dav id  I98  I ;F rench e ta l .  1999) .

In Pembrokeshire, Wales. i t  is local ly plenti ful on dry, f ieely-drained sea cl i f fs, coastal Erica
and Ulex heath, dunes and adjacent pastures over three kilometres of coast near Newport, where it
was f irst discovered in l9l8 (Wilmott l9l8; Evans 1999). The rocks are mainly slates and shales.



218 T. C. G. RICH ETAT

FtcuRE l. Natural distribution of Centaurium scil loides. inset Azores.

INTRODUCED SITES

Centaurium scilloides has been in cultivation in Britain since being introduced possibly from the
Azores by W. Aiton in 177'7 , but the original cultivation does not seem to have survived. Pink-
flowered plants were introduced from another unknown source(s) through the horticultural trade in
1881 (Stapf 1926). Colonies established in gardens and adjacent banks and verges have been
reported from Cooden and Bexhill, East Sussex and Southborough, Kent (Philp 1983; FitzGerald
1987) and Bramshott Common, Hampshire (A. R. G. Mundell, pers. comm.2003). Bowen (1968)
reported it from a lawn at Killarney, Ireland.
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VARIATION IN FLO\\'ERING TIME

Excluding duplicates, there were 132 specimens with a ful l  col lect ion date ( i .e. day and monrh). -32
specimens with month only. and c. 55 with year only or undated. I t  is assurned that the herbarium
specimens were collected randomly u,ith respect to flowerin-u time.

The herbarium -specimens indicate that overall C. scilloides has been collected tlowering l'rom
April through to October. Within most sites flowering occurs over a period of abor-rt three months
with a main peak and then lower numbers of f lowers continuins as \\ 'eather condit ions al low (e.s.
I lr  ans 19991.

When al l  records with precise dates are conelated against lat i tude. there is a pronounced cl ine in
llowering time fiom southem to nonhern latitudes, as might be expected, with northern plants
l lowering later (Figure 2; n = l3l.  r  = 0.398. p<0.001). When only natire coastal records from
Portugal, Spain, France, England and Wales are included to minimise the confounding effects of
climate varying with both increasing altitude and latitude. the relationship is stroneer (n = 86. r =g.6l-s.  p<0.00tr.

Similarly. f lowering dates of coastal and inland specinrens from the same lat i tudes ca1 be
compared to separate the effects of increasing alt i tude. In Portugal uhere there is a strong
alt i tudinal gradient from the coast to the mountain ranges inland (which reach 1469 m). there is i
signif icant increase (two-tai led t-test. p<0.001) in mean f ' lowering dare from l0 June (n = l- l)  fbr
coastal col lect ions to 2l July (n = 8) for inland col lect ions. indicating f lowering occurs lafer at
higher alt i tudes. In Bri t tany, mean f lowering dates of coastal specimens (19 July. n = 32) are nor
si-enif icantly dif ferent from those of inland specimens (2.1 July. n = 9)l  possible explanal ions
include the smaller alt i tudinal range and the location of sonre inland sites at relat ively low alt i tudes
(two-tai led t-tesr. D>0.4).
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FIGURE 2. Variation in flowering date of herbarium specimens of Centaunum scilloitles with latitr-rde. l0 April
(day 100) to 27 October (day 300).  O Coastal  populat ions.  I  In land populat ions.  Inrrodueed loeul i t ics not
included. A best- f i t  l ine is  a lso shown.
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DISC'L ISSIO) . i

The distr ibution of C. s<i l loides (Fig. 1) shoq,s several interestins f 'eatures. Although this Oceanic
species is predominantly coastal,  i t  also occurs inland in the N.W. Iberian Peninsula and Brit tany.
sometimes to quite high alt i tudes in the fbrmer. This contrasts with the distr ibution of two other'
westem European endemics rvith generally similar distribution patterns but which are otherwise
exclusively coastal:  Rwnex rupestr is Le Gall  rvhich occurs in N.W. Spain, N.W. France, S.W.
England and Wales (Jalas & Suominen 1994). and Asparagtrs prostotlts Dumort. rvhich occurs
f iom N.W. Spain to N.W. Germanv. England. Wales and Ireland (Kay e/ uL. 20(\ l) .  Although
clearlv tolelant of salt  spral ' .  C. .sci l loi t les is presumably either less sensit ive to cl imatic f 'actors
such as f l 'ost or is a better competitor in the absence of signif icant soi l  sal ini tv than these two
species.

The distribution may be partly related to climate. The regions where C. scilloides grows are
characterised by mild winters (January mean temperature of 5-15'C) and temperate summers
(mean July tenlperature of l5 1-5"C) and an annual rainfal l  of bets'een 800 and 1600 mm. There is
a reasonable correlat ion between the winter isotherms and the distr ibution pattern. but not with
summer isotherms. Winter temperatures may be imponant because i t  is evergreen, and shoots start
elongating in the autumn and grow through the warmer pafts of the winter, eventually to flower in
early summer.

Its habitats can be characterised as being relatively shorr, open grassland or heathland vegetation
on the coast or inland, and more rarely in scrub or open woodland. The soils appear to be generally
acidic. nutrient-poor and damp to dry but not pennanently wet. and thev are generally' rocky, stony
or sandy. There is also a noticeable change in hi ibi tat from moist si tes in the lberian Peninsula to
dry sites in Wales.

The distr ibution has a series of disjunct populat ions, some with large clusters ol records (e.g. N.
W. Iberian Peninsula and N.W. France), and others where it is scattered or rare (Cantabria.
England, Wales). This pattern could be rel ict from a more continuous distr ibution earl ier in this
interglacial but is more l ikely to be indicative of re-colonisation from a few glacial refugia, as once
establ ished in an area i t  seems to grow well  and colonise a range of habitats. The prttem may thus
result from dispersal from the well-establ ished populat ions in areas with suitable habitats to the
smaller, rnore recently colonised sites. This pal lem of expansion of range is now being l iagmented
through loss of populat ions due to man-induced changes of habitats (e.g. losses in Cornwall  and
Brit tany).

I ts seeds are t iny (c. 0.3-0.4 rnm). subglobose and have a deep ret iculate surface pattern. Beyond
being shaken out of the sides of the capsules after they spl i t ,  the seeds have no obvious dispersal
mechanism. Gentianaceae seeds in general are usuall l 'dispersed bv the wind. rarely by water or
animals (Bouman et al. ?002). Centouriunt st'illoicles seeds f'loat readily in water by surtace
tension and are dif f icult  to r.r 'et,  which could al low dispersal b1'the sea provided they are tolerant
of salt water. Schiif-er (2003) regards the seeds as both wind- and rvater-dispersed.

Genetic analysis may clari f-v the re-colonisation history after the last glaciat ion, as has been
shown for the nofihward spread of Cakile nuritirra Scop., Curer arettaria L. iind Enngiunt
nnrit i rnwn L. along the coast (Ctausing et a|.2000. Jonsson & Prentice 2000). I t  may also clari fy
the relat ionship betrveen the Azores and mainland European plantsl the fact that, within the
predominatelv pink-f lowered genus Centrrr l ' i rrr i  occasional albino forms occul sporadical ly in

I1:; . tP..t . t .suggests 
that the Azores plants iue derived from nrainland populat ions and not l lce

AC KNCJ\\'LEDG\lENTS

This work has been part ly lunded by the Nationai Museums & Galleries of Wales, the National
Botanic Garden of Wales. and the Conservatoi le Botanioue National de Brest.

We are grateful to the Keepers of the herbaria for access to collections and libraries. and to the
fol lowing people for their help: Nicole Annezo. Prof. G. Aymonin. Arthur Chater, Sara Chambers,
M. Ferni indez-Carvajal.  Rosemary Fitzgerald. Etisa Folhadela, Jul ien Geslin. Ga€l Gousseau,
Bernhard von Hasen. Nicolas Hall6. Sam Hallet,  Helen Hoy. Helen lreland. Stephen Jurv. Serena



DISTRIBUTION OF C ENTAU Rl U M SC I LLO I D ES

N4arner. Richard Middleton. Tonr Mundell .  Gina N{urrel l .  John Parnel l .  Chris Preston. Helen
Proctor, Fred Rumsey. Ronald Rutherford. Claire Sedgeu,' ick. Franqois Seit6. Harry Selle. Marie-
Th6rdse Thierrv and Ana Vieira.

REFERI--\CES

A-\NEZo, N., M.rcN,q"\,Jo^-. S. & N{ALENcRE-{u. D. t)998). Biltrrt rlgitnal tle lu.flore BrL,tuute. Conscrvatoire
Botanique Nat ional  de Brest .  Brest .

BouN,rAN. F. .  Cose.  L. .  DEVENTE. N..  COErH.\LS. V. .  \ {Ass.  P.  J.  NI . . t  SrrErs.  E.  (1001).  The seed: of
Gent ianaceae. pp. ,198-571. in StnLt* 'e.  L.  & ALBERT. V.  A.  eds. .  ( lerr iur t r r tcue:  stst t 'u tLt t iL 's  unt l
n.t t uro I hi.\ to t'\ '. Carnbridge Unir. ersity' Press. Can'rbrid ge.

Bo\\ 'EN. H. J.  Nt .  (1968\.  Cert taur iunt  l ) ( ) r tense in I re land.  Prutcet , t l i t tg.s of ' r l r t '  Botur t i t t t l  Sot iet t  o l  t l tc  Br i t is l t
IVt,.r'7: -s0-5.

CLAUstNc. G..  VICKT,RS. K.  & K-{DEREIT. J.  \ \ ' .  (1000).  Histor ical  b iogeographl  in i r  l inear s\sr ! .nr :  -qener ic
var iat ion in Sea Rocket  (Ccrk i le t rur i t inra)  and Sea Hol l r ' (6nn,gl r rnt  rnur i t intunt)  a long European coasts.
Molecular  Ecologt  9:  I  823-1833.

DAnrON. P.  & B.{FFRA\ ' .  Nl .  (1995).  lnyut t t i re t le.s l l l1n1ss 1ty, , / ( ( r 'cr  d/r  I l i r r r r  e.  Edi t ions Nathan. Par is.
DnucE. G. C.  (1919).  Ct ' t t tuur iar tsc i l lo ides Druce.  r l r r .  pt ) r tense (Brot . i .  cornb.  nor.  RcTrol I  o l  t l t t  f ]otut t i tu l

E.rchcrt tgt '  CIub of  the Br i t is l t  Is l t 's  6:  l9t )  195.
Ev.cNs, S.  B.  (1999).  Cett taur iutr tsc i l lo ides.  p.  87.  in WIGGI\To\ .  N{.  J . .  ed.  Br i r is l t  Red Dutu Book.s.  l

Vasc ula r  Plarrrs.  J .N.C.C..  Peterbtr lough.
FfrzcERALD. R. {1987. unpubl ishedt .  Cart tutr r i tnt r  s t - i l lo i les {L.  l i l . )  Sanrp.  {C.  p()r t ( ' t t . t t ,  (Brot . t  Butchcr)

Perennial  Centaury.  R:rre p lant  cr)nt f i tc t  surve\ .  no.  31.  Ensl ish Nature.  \ \ ' r ,c .
FRENcH. C. N. .  MURPH\ ' .  R.  J.  & AIKh-soN. I \1.  G. C.  ( .1999).  Floru o. f  Contxul l .  Wheal  Se(rn Press.

Camborne.
HoLNIGREN^ P. K. .  HoL\ lcRE\.  N.  H.  & BAR\ETT. L.  C.  (1990).  I tu le.r  l terhur iontnt .  Purt  l ;  T l tc  ht , rbur iu o l

the \I'orld. New York Bo(anical Garden. Neri Yttrk.
Jeles,  J.  & Suorr l lxpx.  J.  (199-1).  Ar lus Florut 'Etrropcteue.  l  Pohtont t teue.  Conrnr i t tee for  Nlappinu thc

Flora of  Eulope.  Hels inki .
JoNssoN. B.  O. & PRENTIcE. H.  C.  (1000).  Al lozrme divers i tv  and seotraphic rarrat ion in the uidespread

coaslal  sedge. Care.r  urerutr iu.  D|  c ls ln at t l  I ) is t r ibut i r t i r r  6:  65-80.
KA\ ' .  Q.  O. N. .  DAVIES. E.  W. & RlcH. T.  C.  C.  (1001).  Tl ronoml of  , { .177117'119rts prostrutu: .  Botuni t t r l

Jountal  q l  the Lint teut t  Soclet l  137:  121-137.
K rN r ,D .H .&ALLEN.D .E . (198 - l ) .  B r i t i shun t l  l r i shHe r l u r i u . f nded i t i on .Bo tan i ca l  Soc ie t l ' o f  t heB r i t i sh

Is les.  London.
l \ ' IAGNANoN. S.  {200-5.  in press).  L ln p lan d ' i tc t ion pour l l  saurc_ulrde de Ccrr t r r ru iunt  . : t ' i l l r t i le .s en Bretagnc.

ERICA No. 18.  Edi t ions Conser\ i l to i re Botanique Nat ional  de Brest .  Blest .
MARGETTS. L.  J.  & DAVID. R. W. (1981).  A / 'e l r r , r r '  o. f  t l te Corni .sh . f loru.  l9S0. lnst i tute of  Cornish Studies.

Redruth.
MEt-DL,Rls.  A.  (1972).  Ccrt tuur iunr Hi l ) .  pp.56-59.  in Tt l t \ .  T.  G. et  u l . .  er ls . .  F lorrr  Ertnquteu 3.  Cirmbr idge

Univers i ty  Press.  Canrbr idge.
PALHINHA. R. T.  (1966).  Catdlogo lus l t lur t t t t .s  tust t r la i res t lo.s Aqore.s.  Sociedado de Estudos Agor ianos

Afbnso Chaves.  L isboa.
PHILP, E.  G. (1983).  Centuur iwn st i l lo ides (L.  f . t  Samp. as a l i l \ \n p lant  in E.  Sussex.  r ' .c .  l -1.  and W. Kent.

r .c .  16.  t r l i r r . ronla 14:  - l -50.

ScHAFER,H.(2002).  Floruol theA:.orc.s.A. f ie ldgt t idc.NIargr i r f  Ver lag. \ \ 'e ikersheinr .
SCHAFER, H. (2003).  Clnrologt  and , l iyers i t t  o. f  t l te A,r t reurt . l loru.  Dissertat ior tes Botur t i r - t te - iZJ.  J.  Cramcr.

Stuttgart.
St0c;neN. E.  (198; t ) .  Agore.s. f lores.  Direcgdo Re-cional  de Tur isnt t r .  Horta Faial .
STAPF, O. (1916j .  Eryt l t rucctsci l l t t i l t 's .  Cur ' l is ' . r  Bt11111igu7 I lugu, i t re 152:  Tab.9l l7.
SwEET, R. (  1830).  Sreer ' . r  Hortu.s bt  i r t t r t t t ic i r - i .  J .  Rrdgx al  .  London.
WtLNIoTr,A. . l . (1918).  Et-r thrueasci l lo ide.s inPernbrokeshire.Jtnrr t t t t l  of  Boxur '  56:  3 l l -313.
Wf LMoTT. A.  J.  (1920).  Et ' t t l t raeu .st i l lo i t les Chaubard.  Journulol  Borrr i i r '58:  13.

\ At' t' t 1t t e tt J u r t t' 2 001 )

1 8 1


