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The flora of the volcanic island of Brusnik
(central Dalmatia, Croatia)
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Research into the vascular flora of the volcanic island of Brusnik was carried out in the pe-
riod from 2000 to 2002. A total of 28 higher plant species was found, four of them being
noted for the first time. Of the 41 taxa noted by previous authors, 24 were confirmed, but
17 were not.

According to analysis of life forms, the most numerous are Therophyta (13 species,
46.4%), followed by Chamaephyta (seven species, 25%), Phanerophyta (four species,
14.3%), Hemicryptophyta (three species, 10.7%) and Geophyta (one species, 3.6%).
After analysis of floral elements, autochthonous taxa are grouped into three categories:
Mediterranean floral element (18 species, 66.6%), South European floral element (five
species, 18.5%) and widespread plants (four species, 14.8%). Especially important plants
in the flora of Brusnik are Frankenia pulverulenta L., a very rare species in the Croatian
flora and the Illyrian-Adriatic endemic plants Centaurea ragusina L., Limonium vestitum
(Salmon) Salmon subsp. brusnicense Trinajsti¢ and Senecio leucanthemifolius Poir. var.
reichenbachii Fiori. The results of our research show that the island of Brusnik belongs, in
phytogeographical terms, to the Mediterranean zone proper of the Mediterranean region.

Key words: Flora, endemic plants, island, Brusnik, Dalmatia, Adriatic, Croatia

Introduction

The island of Brusnik, lat. Melisello, with the islands of BiSevo, Svetac, Kamik and
Jabuka, belongs to the Vis archipelago (Central Dalmatia, Croatia). It is about 4 km south-
east of the island of Svetac (Sv. Andrija) and 30 km southwest of Komiza on the island of
Vis (43759742" N, 157477 55" E, MTB 2960/4). The island is 320 m long, with an average
width of 205 m, and covers an area of 4.5 ha. With the islands of Jabuka and Kamik it is one
of the smallest islands in archipelago.

The island of Brusnik has been protected since 1951 and the island of Jabuka since
1958, as monuments of nature. The basic phenomenon of these monuments is their rare and
specific geological structure. The islands of Brusnik and Jabuka are the only volcanic is-
lands in the Adriatic Sea. As well as their geological importance, these islands are promi-
nent for the numbers of their endemic plant and animal species.

* Corresponding author: e-mail: sandrobot@yahoo.com
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The island of Brusnik was formed of eruptive rocks. Most parts of the island as well as
the sea rocks on the island’s eastern and western sides are made of conglomerates formed
from the fragments of eruptive rocks glued with limestone bond. Only in the central part of
the island are there high cliffs of massive diabases, and they are in some parts intersected
with breaches that are filled with limestone sediment. The highest part of the island is 30 m
above sea level. The hollow in the middle of the highest part splits it in two parts; the west-
ern part is wider than the eastern. In that hollow there is a small valley in the bottom of
which is seawater. On the eastern coast there are bare reefs that slope sheer, while the west-
ern coast is rugged (TUCAN 1950, 1953). The island of Brusnik got its name after the erup-
tive rocks that were used for the making of whetstone (»brus«) (CVITANIC 1968).

The area investigated is characterized by a typical Mediterranean climate. On the island
there is no climatological station, so climatic data (only rainfall data) were taken from the
neighbouring islands Svetac and BiSevo for the period 1991-2001. During that period the
average annual precipitation for Svetac was 535.72 mm and for BiSevo it was 544.65 mm.
The largest amounts of precipitation occur in November and December, and the lowest
amounts occur in June and July, sometimes even without rain at all. The climate of Brusnik
could be defined as arid, and that of BiSevo and Svetac as semi-arid.

Floristically, Brusnik has been poorly explored, with the data on the flora of Brusnik be-
ing given by SPREITZENHOFER (1876), who described 11 species. A few years later, in 1882,
professor of botany Bohuslav Jirus examined the flora of the volcanic islands of Brusnik
and Jabuka, but did not publish his results. The most significant contribution to the flora of
Brusnik was given by GINZBERGER (1921) who published a list of 38 vascular plants and af-
ter that, the flora of Brusnik was not studied for a long period of time. Later, during the
floristic and vegetational researches PAVLETIC (1970, 1983) recorded for the island the
taxon Senecio leucanthemifolius Poir. var. reichenbachii Fiori, and TRINAJSTIC (1980,
1981, 1991) described an endemic subspecies, Limonium vestitum (Salmon) Salmon subsp.
brusnicense Trinajsti¢. The endemic association with that taxon was described by PAVLETIC
(1989) as Crithmo-Limonietum vestiti (TRINAJISTIC 1981) Z1. PAVLETIC 1989. Some new re-
search into the association was described by PAVLETIC (1992). The latest records of flora
and marine flora (algae) of the island of Svetac and Brusnik were given by LOVRIC and RAC
(2002).

According to all previous literature data, for the island of Brusnik, 41 higher plant spe-
cies have been recorded so far.

Materials and methods

Research into the vascular flora of the volcanic island of Brusnik (Fig. 1) was carried
out in the period from 2000 to 2002 in all seasons. The taxa were determined using the fol-
lowing keys: FIoRrI (1923—-1929, 1933), TuTIN et al. (1964—1980, 1993), TRINAJSTIC (1980,
1981), PIGNATTI (1982), DOMAC (1994), BURNIE (1995), BLAMEY and GREY-WILOSN (1998).

The names of taxa and nomenclatures have been adjusted to the Croatian Flora Check-
list (NIKOLIC 1994, 1996, 1997, 2000, 2000a), except in the cases of Limonium vestitum
(Salmon) Salmon subsp. brusnicense Trinajsti¢ according to TRINAJSTIC (1980, 1981), and
of Senecio leucanthemifolius Poir. var. reichenbachii Fiori according to FIor1 (1923-
1929). Families, genera, species and lower system units are listed in alphabetical order and
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organized according to higher system units. When appropriate some comments are given.
The herbarium specimens of collected plant taxa are deposited in the Herbarium of the De-
partment of Botany, University of Zagreb (ZA).

Life forms are interpreted according to HORVAT (1949) and PIGNATTI (1982). Abbrevia-
tions are given in the brackets below the names of taxa that are noted by this research: T —
Therophyta, Ch — Chamaephyta, H — Hemicryptophyta, P — Phanerophyta and G —
Geophyta.
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Fig. 1. The geographical position of the island of Brusnik
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The division of the plants into floral elements and lower categories is done according to
HORVATIC (1963), PAVLETIC (1974, 1975, 1978, 1979), HECIMOVIC (1981, 1982), REGULA-
BEVILACQUA and ILIJANIC (1984). Abbreviations of floral elements, given below, are put in
the brackets after the abbreviation for the life forms.

1) MEDITERRANEAN FLORAL ELEMENT
a. Circum-Mediterranean plants — CM
b. East Mediterranean plants — EM
c. lllyrian Mediterranean plants
1. Ilyrian-Adriatic plants
a. lllyrian-Adriatic endemic plants — IAE
d. Mediterranean-Atlantic plants — MA
e. Mediterranean-Pontic plants — MP

f. European Mediterranean plants — EUM

2) SOUTH EUROPEAN FLORAL ELEMENT
a. South European-Mediterranean plants —- SEUM
b. South European-Pontic plants — SEUP

3) WIDESPREAD PLANTS — WSP

Results and discussion

During this floristic research on the island of Brusnik a total of 28 higher plant species
were found. Four of them, noted for the first time in this paper, are marked with **
(Chenopodium vulvaria L., Prasium majus L., Tamarix africana Poir. and Umbilicus
horizontalis (Guss.) DC.). Among the previously noted taxa, 24 of them were confirmed.
But 17 taxa marked with * findings were not confirmed, so it is to assumed that they are
probably extinct on the island.

In the following floristic list, below the name of the taxon, after the abbreviations of life
forms and floral elements, come the first two letters of the name of the recorder
(Sp-SPREITZENHOFER 1876, Gi-GINZBERGER 1921, Pa-PAVLETIC 1970, 1983, 1992, Tr-TRI-
NAJSTIC 1980, 1981, Lo-LoVRIC and Rac 2002).

Floristic list

SPERMATOPHYTA
Angiospermae
MAGNOLIOPSIDA

APIACEAE
Crithmum maritimum L.

(Ch, MA, Sp, Gi, Pa)
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Daucus carota L. subsp. hispanicus (Gouan) Thell. *
(Sp, as Daucus gingidium L. var. latilobus Vis., Pa, as D. gummifer Lam. var. hispani-
cus (Gouan) Hayek, Lo, as D. gummifer All. and subsp. mauritanicus (L.) Onno)

ASTERACEAE

Centaurea ragusina L. subsp. ragusina
(Ch, IAE, Sp, Gi, Pa, Lo, as C. ragusina L. subsp. padelini (Ginzb.) Pevalek = C.
ragusina x C. lungensis Ginzb.)

Inula crithmoides L. *
(Gi, Lo, as I. crithmoides L. subsp. mediterranea Kerg.)

Senecio leucanthemifolius Poir. var. reichenbachii Fiori
(T, TAE, Sp, as Senecio aethnensis Jahn, Gi, as S. leucanthemifolius Poir. var. pinnatifi-
dus Fiori, but it wasn’t that taxon according to Pa, Lo)

BORAGINACEAE

Heliotropium europaeum L.
(T, MP, Gi, as H. europaeum L. var. tenuiflorum Guss., Lo)

BRASSICACEAE

Cakile maritima Scop. *
(Gi, Lo, as C. maritima Scop. subsp. aegyptica (Willd.) Nyman)

Lobularia maritima (L.) Desv. *
(Sp, as Koniga maritima Br., Gi, Lo)

CAPPARIDACEAE

Capparis spinosa L.
(T, CM, Gi, as Capparis rupestris Sibth. et Sm., Pa)

CARYOPHYLLACEAE

Silene sedoides Poiret, also occurs S. sedoides Poiret f. laxa Hausskn.
(T, CM, Gi, Lo)
Silene vulgaris (Moench.) Garcke subsp. angustifolia Hayek

(Ch, SEUM, Sp, as Silene cucubalus Wild. var. linarifolia, Gi, as Silene vulgaris
(Moench.) Garcke var. reiseri Maly)

CHENOPODIACEAE

Arthrocnemum macrostachyum (Moric.) C. Koch
(Ch, SEUM, Sp, as Salicornia fruticosa L., Gi, and Lo, as A. glaucum (Del.) Ung.-
Sternb.)

Atriplex prostrata Boucher ex DC. in Lam. et DC.
(T, WSP, Gi, as A. hastatum L., Lo)

Chenopodium murale L.

(T, WSP, Gi, Lo)
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Chenopodium vulvaria L. **
(T, SEUM)

Halimione portulacoides (L.) Aellen *
(Gi, as Atriplex portulacoides L, Lo)

Suaeda verna J. F. Gmelin *
(Gi, as S. fruticosa Forsk., Lo)

CICHORIACEAE

Reichardia picroides (L.) Roth
(H, CM, Pa, Lo)

Sonchus oleraceus L.

(T, WSP, Gi, as S. laevis (L.) Gars.)

CRASSULACEAE

Sedum hispanicum L.
(T, SEUP, Gi, as S. glaucum Waldst. et Kit., Lo)

Sedum ochroleucum Chaix *
(Gi, Lo)

Umbilicus horizontalis (Guss.) DC. **
(Ch, CM)

FABACEAE

Lotus cytisoides L.
(Ch, CM, Sp, as Lotus cytisoides L. var. prostratus Jahn, Gi and Pa, as L. allionii Desv.,
Lo)

FRANKENIACEAE

Frankenia pulverulenta L.
(T, CM, Gi, Pa)

FUMARIACEAE

Fumaria flaballata Gaspar.
(T, EM, Gi, Lo)

LAMIACEAE

Prasium majus L. **

(Ch, CM)

MALVACEAE

Lavatera arborea L.

(P, EUM, Gi, Pa, Lo)

MORACEAE

Ficus carica L. *
(Gi, Lo)
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PLANTAGINACEAE

Plantago coronopus L. *
(Gi, as P. coronopus L. var. pusilla Moris)

PLUMBAGINACEAE

Limonium cancellatum (Bernh. ex Bertol.) O. Kuntze
(Sp, Gi, as Statice cancellata Bernh.)
Ginzberger gave his collected material to Charles Edger Salmon for taxonomic revision
because he noted some different characteristics that are not typical of S. cancellata.
SALMON (1923) described those specimens as Statice vestita Salmon, so it is to be sup-
posed that L. cancellatum (Bernh. ex Bertol.) O. Kuntze is not present in the flora of
Brusnik)

Limonium vestitium (Salmon) Salmon subsp. brusnicense Trinajsti¢
(H, TAE, Tr, Pa, Lo, as L. diomedeum Brullo)

PORTULACACEAE

Portulaca oleracea L. subsp. oleracea
(T, WSP, Gi, as Portulaca oleracea L., Lo)

SOLANACEAE

Hyoscyamus albus L.
(T, CM, Gi, Lo)

TAMARICACEAE

Tamarix africana Poir. **
(P, Lo, as Tamarix dalmatica Baum, probably wrong determination)
This plant is not indigenous in the flora of Brusnik, because it was introduced by
Komiza fishermen thirty years ago.

URTICACEAE

Parietaria judaica L.
(H, SEUM, Sp, as P. diffusa Mert. et Koch, Gi, Pa, Lo)

ZYGOPHYLLACEAE

Tribulus terrestris L. *
(Gi, as T. orientalis A. Kern., Lo)

LILIOPSIDA

LILIACEAE

Allium commutatum Guss.
(G, CM, Lo)

Asparagus acutifolius L.
(P, CM, Sp, Gi, Lo)
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Smilax aspera L. *
(Gi, Lo)

POACEAE
Bromus madritensis L. *
(Gi, Lo)
Bromus rigidus Roth *
(Gi, as B. villosus Forsk. subsp. maximus Desft., Lo, as B. villosus Forsk.)

Desmazeria marina (L.) Druce
(T, MA, Gi, as Catapodium loliaceum (Huds.) Link f. subramosum Hack., Lo)

Hordeum marinum L. *
(Gi, Lo)
Lagurus ovatus L. *
(Gi, Lo)
Parapholis incurva (L.) C. E. Hubb. *
(Gi and Lo, as Lepturus incurvatus (L.) Trin.)

The analysis of the flora

The analysis of the life forms includes a total of 28 taxa. The results are shown by the
spectrum of life forms (Fig. 2) and the results of the phytogeographical analysis are shown
in table (Tab. 1).

The vascular flora of the island of Brusnik researched in the period from the year 2000
to 2002 includes 28 taxa, from 26 genera and 24 families.

Among them, four species were observed for the first time: Chenopodium vulvaria L.,
Umbilicus horizontalis (Guss.) DC., Prasium majus L. and Tamarix africana Pior.

Plant taxa recorded by Lovri¢ and RAC (2002) that were not confirmed by this research
are: Atriplex arenaria (Tin.) Woods (= A. fornabenei Tin.), Elymus pycnanthus (Gord.)
Meld., Hordeum leporinum Link., S. litoreum Guss., Sonchus glaucescens Jord., S.
tenerrimus L. Following plant species: Capparis orientalis Sibth. et Sm., C. sicula Duham.
(= C. ovata auct.), Chenopodium botryodes Sm. (= Ch. crassifolium Horn.), Lavatera
bryonifolia Lam. (= L. unguiculata Dest.), Limonium diomedeum Brullo, Sedum orientale
Boiss. (= S. dinaricum M.G.), Silene vulgaris L. subsp. suffrutescens Grent et al. were not
mentioned earlier for the flora of Croatia (NIKOLIC 1994, 1996, 1997, 2000, 2000a; HRSAK
2001, http://www.ipni.org/index.html). Also, in the Herbarium of the Department of Bot-
any, Faculty of science, University of Zagreb (ZA and ZAHO) there are no specimens of

10.70%- 3-60% 46.40% O Therophyta
14.30% O Chamaephyta
B Phanerophyta
B Hemicryptophyta
O Geophyta

25%

Fig. 2. Spectrum of life forms of Brusnik vascular flora
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those taxa. Hence, we assume that these taxa are new to the Croatian flora, but without her-
barium specimens we cannot prove their existence.

According to analysis of the life forms (Fig. 2), the most numerous plants on the island
are Therophyta (13 species, 46.4%), followed by Chamaephyta (seven species, 25%),
Phanerophyta (four species, 14.3%), Hemicryptophyta (three species, 10.7%) and Geo-
phyta (one species, 3.6%). The domination of Therophyta (46.4%) indicates that the cli-
mate of this island is typically Mediterranean. On the other hand, the high percentage of
Chamaephyta (25%) shows the dry and very hot conditions on the island, which are similar
to the spectrum of the desert (cf. HORVAT 1949). The climate of Brusnik according to flora
analyses could be defined as arid.

The phytogeographical analysis of the flora includes all autochthonous taxa, which are
classified into three categories (Tab. 1). The greatest number of plants belong to the Medi-
terranean floral element (18 species, 66.6%), with a dominant Circum-Mediterranean
plants (37%). Within Illyrian-Mediterranean plants there are three important Illyrian-Adri-
atic endemic plants (11.1%): Centaurea ragusina L., Limonium vestitum (Salmon) Salmon
subsp. brusnicense Trinajsti¢ and Senecio leucanthemifolius Poir. var. reichenbachii Fiori.
After them come plants of the South European floral element (five species, 18.5%) and a
group of widespread plants (four species, 14.8%). The last group of floral elements reveals
an anthropogenic influence on the flora of Brusnik. The results of phytogeographical anal-
ysis show that the island of Brusnik belongs to the Mediterranean zone proper of the Medi-
terranean region (HORVATIC 1963).

Tab. 1. Analysis of floral elements in the flora of Brusnik

Floral element Number of taxa and percentage
1. MEDITERRANEAN FLORAL ELEMENT 18 (66.6%)
A. Circum-Mediterranean plants — CM 10 (37%)
B. East Mediterranean plants — EM 1(3.7%)

C. Illyrian Mediterranean plants
1. Ilyrian-Adriatic plants

a. lllyrian-Adriatic endemic plants — IAE 3(11.1%)
D. Mediterranean-Atlantic plants — MA 2 (7.4%)
E. Mediterranean-Pontic plants — MP 1 (3.7%)
F. European Mediterranean plants — EUM 1(3.7%)
2. SOUTH EUROPEAN FLORAL ELEMENT 5 (18.5%)
A. South European-Mediterranean plants — SEUM 4 (14.8%)
B. South European-Pontic plants — SEUP 1(3.7%)
3. WIDESPREAD PLANTS — WSP 4 (14.8%)
Acknowledgements

We would like to thank Dr. T. Nikoli¢ for helpful suggestions and the map, also to I. Do-
brovi¢ and I. Soco for critical comments on the manuscript. Thanks are extended to P. Gelb
for the revision of English text.

ACTA BOT. CROAT. 62 (2), 2003 111



BOGDANOVIC S., MITIC B.

References

BLAMEY, M., GREY-WILOSN, C., 1998: Mediterranean wild flowers. Harper Collins Pub-
lisher, London.

BURNIE, D., 1995: Wild flowers of the Mediterranean. Dorling Kindersley, London.

CVITANIC, A., 1968: Prirodna obiljeZja otoka Visa, BiSeva, Sveca, Palagruze, Jabuke i
Brusnika. Viski spomenici, Split.

DoMACc, R., 1994: Flora Hrvatske. Skolska knjiga, Zagreb.

Fiory, A., 1923-1929: Nuova flora analitica dTtalia. Firenze.

Fiori, A., 1933: Iconographia florae Italicae. Firenze.

GINZBERGER, A., 1921: Beitrag zur Kenntnis der Flora der Scoglien und kleineren Insel
Siid-Dalmatiens. Osterr. Bot. Z. 70, 233-249.

Hec¢mmovic¢, M., 1981: Prikaz i analiza flore otoka gipana. Acta Bot. Croat. 40, 205-227.

Hec¢movic, S., 1982: Flora otoka Lokruma, Bobare i Mrkana. Acta Bot. Croat. 41,
155-170.

Horvar, 1., 1949: Nauka o biljnim zajednicama. Nakladni zavod Hrvatske, Zagreb.

HorvariC, S., 1963: Vegetacijska karta otoka Paga s opéim pregledom vegetacijskih
jedinica Hrvatskog primorja. Prirodosl. istraz. JAZU 33, 1-187.

HRrSAK, V., (ed.), 2001: Notulae ad Indicem Florae Croaticae 3. Nat. Croat. 10, 67-72.

LOVRIC, A., Z., Rac, M., 2002: Flora, phytocenoses, and algal phytonymes in islands
Svetac, Brusnik and near bottoms of central Adriatic. Period. Biol. 104, 149-157.

NikoLIC, T., 1994: Flora Croatica. Index Florae Croaticae, 1. Nat. Croat. 3, (Suppl. 2),
1-116.

NikoLIC, T., 1996: Notulae ad Indicem Florae Croaticae 1. Nat. Croat. 5, 95-97.

NikoLIC, T., 1997: Flora Croatica. Index Florae Croaticae, Pars 2. Nat. Croat. 6, (Suppl. 1),
1-232.

NikoLIC, T., 2000: Flora Croatica. Index Florae Croaticae, Pars 3. Nat. Croat. 9, (Suppl. 1),
1-324.

NikoLIC, T., 2000a: Notulae ad Indicem Florae Croaticae, 2. Nat. Croat. 9, 217-221.
PAVLETIC, Z1., 1970: Prilozi flori Jugoslavije. Acta Bot. Croat. 29, 217-219.
PAVLETIC, Z1., 1974: Flora otoka BiSeva. Acta Bot. Croat. 33, 205-217.

PAVLETIC, ZI., 1975: Analiza flore otoka BiSeva. Acta Bot. Croat. 34, 159-170.
PAVLETIC, Z1., 1978: Vaskularna flora otoka Sveca. Acta Bot. Croat. 37, 215-224.
PAVLETIC, Z1., 1979: Analiza flore otoka Sveca. Acta Bot. Croat. 38, 155-162.

PAVLETIC, ZI., 1983: Pregled flore i vegetacije nekih manjih srednjodalmatinskih otoka i
otocica. Proc. Symp. Robert Visiani, Sibenik, 315-329.

PAVLETIC, ZI1., 1989: Vegetation of the class Crithmo-Limonietea in the Adriatic Littoral of
Yugoslavia. Collog. Phytosoc. 19, 395-400.

PAVLETIC, Z1., 1992: Sintaksonomska i sinkoroloSka analiza vegetacije razreda Crithmo-
-Limonietea Br.-Bl. 1947. u Hrvatskom primorju. Acta Bot. Croat. 51, 89-94.

PIGNATTL, S., 1982: Flora d’Ttalia 1-3. Edagricole, Bologna.

112 ACTA BOT. CROAT. 62 (2), 2003



THE FLORA OF THE ISLAND OF BRUSNIK

REGULA-BEVILACQUA, LJ., ILDANIC, LJ., 1984: Analyse der Flora der Insel Mljet. Acta Bot.
Croat. 43, 119-142.

SALMON, C. E., 1923: Notes on Statice, 15. Statice vestita. J. Bot. (London) 61, 97-99.

SPREITZENHOFER, G., 1876: Botanische Reise nach Dalmatien. Verh. Zool.-Bot. Ges. 26,
92-103.

TRINAJSTIC, 1., 1980: Taxa nova et combinationes novae in flora Jugoslaviae 7. Suppl. FI.
Anal. Jugosl. 7, 5-7.

TRINAJSTIC, 1., 1981: Limonium Miller. In: TRINAJSTI¢, L., (ed.), Analiticka flora Jugoslavije,
908-915. SveuciliSna naklada Liber, Zagreb.

TRINAJSTIC, 1., 1991: Endemi Hrvatske flore (2). Priroda. 81, 22-25.

TucCaN, F.,, 1950: Dva eruptivna otoc€ica, Jabuka i Brusnik, u nasem Jadranu. Priroda. 37,
321-327.

Tucan, F., 1953: O istrazivanju eruptivnih stijena otoka Jabuke, Brusnika i Visa. Ljetopis
JAZU 57, 215-225.

TuTtiN, T. G., HEYyowoD, V. H., BURGES, N. A., VALNETINE, D. H., WALTERS, S. M., WEBB,
D. A. (eds.), 1964—1980: Flora Europaea, vol. 1-5. Cambridge University Press, Cam-
bridge.

TuTiN, T. G., BURGES, N. A., CHATER, A. O., EDMONDSON, J. R., HEYowoD, V. H., MOORE,
D. M., VALNETINE, D. H., WALTERS, S. M., WEBB, D. A. (eds.), 1993: Flora Europaea 1,
Cambridge University Press, Cambridge.

ACTA BOT. CROAT. 62 (2), 2003 113



