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Federal de Santa Catarina, Florianópolis, SC, Brazil). A review of vascular plant endemisms in Santa
Catarina, southern Brazil, highlights critical knowledge gaps and urgent need of conservation efforts. J.
Torrey Bot. Soc. 142: 78–95. 2015.—The State of Santa Catarina, located in southern Brazil, presents great
diversity of topography, landscapes and vegetation types. It also harbors a very rich biodiversity, and many
species are exclusive to this territory. As a consequence of the destruction of most of its original vegetation, a
considerable part of this biodiversity is threatened. This work presents a survey of the vascular flora exclusive
to Santa Catarina, based on a thorough literature review. The compilation provides information on the
distribution, environments, latest recorded date of collection, and conservation status of these species with
bibliographic references. This information has great potential value for biodiversity conservation. More
taxonomic and conservation studies are warranted since our results present strong evidence that there are
profound knowledge gaps on Neotropical biodiversity, even for allegedly well-studied areas, thwarting the
implementation of effective conservation policies.
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Tropical and Neotropical areas present

impressive biodiversity and encompass widely

known hotspots for conservation priorities

(Myers et al. 2000, Ribeiro et al. 2011).

However, many plant species in the tropics are

threatened by habitat loss or degradation,

overexploitation, and biological invasions (Sala

et al. 2000, Miller et al. 2012, Mouillot et al.

2013). Even though nearly half of the world’s

vascular plant species are endemic to recognized

hotspots, most of these hotspots have less than

one third of their original habitats preserved

(Brooks et al. 2002). Furthermore, recent work

highlights the impact of biodiversity loss on the

functioning of ecosystems (Hooper et al. 2012,

Mouillot et al. 2013) and on humanity (Cardi-

nale et al. 2012).

Despite conservation efforts by governments

and international organizations, the preserva-

tion of natural environments is currently

insufficient in extension and quality to prevent

biodiversity loss (Rands et al. 2010, Dobro-

volski et al. 2011). The successful conservation

of rare or endangered species, which are almost

always the most threatened (Mouillot et al.

2013), depends on the effective incorporation of

political, economic, and biological factors in

management strategies (Schemske et al. 1994,

Werff and Consiglio 2004), and on the avail-

ability of reliable biogeographic information on

these species (Callmander et al. 2007, Miller
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and Morgan 2011). The lack of comprehensive

lists of species at risk of extinction is one of the

greatest impediments to future efforts to ensure

their survival (Miller et al. 2012). The delinea-

tion of priority areas for conservation based on

the number of endemic species has been shown

to be an effective way to maximize the benefits

of the conservation efforts (Ferreira and

Boldrini 2011).

Narrow endemism is a kind of rarity, defined

by a spatially restricted distribution (Krucke-

berg and Rabinowitz 1985, Cowling 2000,

Knapp 2002, Ferreira and Boldrini 2011, Wer-

neck et al. 2011). However, the concept of

endemism is often used arbitrarily and without

standardization (Ferreira and Boldrini 2011,

Werneck et al. 2011). An endemic species is

restricted to a particular area due to historical,

ecological, and/or physiological reasons (Fer-

reira and Boldrini 2011, Silva 2011, Werneck

et al. 2011). As suggested by Ferreira and

Boldrini (2011), the term ‘‘endemic to’’ should

be used to indicate the restriction to natural

boundaries, as in ‘‘endemic to Trindade Island’’

or ‘‘endemic to high-elevation grasslands’’, and

not for political boundaries that do not coincide

with natural boundaries. In such cases, we

recommend the use of ‘‘exclusive to’’, as in

‘‘exclusive to the State of Santa Catarina’’.

However, a species exclusive to a political area

is still endemic to a narrower natural area

included within this larger, artificial area.

Because of this, we can refer to ‘‘endemisms’’

as the ensemble of endemic species occurring in

a given area, be it natural or artificial. In this

sense, both ‘‘endemic’’ and ‘‘exclusive’’ species

are restricted to a certain area and do not occur

spontaneously (without human cultivation)

elsewhere.

Endemic species with very restricted distri-

butions (hereafter referred to as ‘endemic’) are

naturally more vulnerable to genetic impover-

ishment events and extinction (Ellstrand and

Elam 1993), and thus require priority conser-

vation efforts (Versieux 2011). In the tropics,

the levels of endemism are generally higher

with increasing elevation (Werff and Consiglio

2004). In comparison with more widely dis-

tributed species, endemic species have been

shown to occur at higher elevations and poorer

soils, indicating that these species may be

specialists, adapted to stressful environments,

and less able to compete in other types of

environment and to colonize new areas (La-

vergne et al. 2004).

STUDY AREA. Brazil has the richest flora of

any country in the world (Giulietti et al. 2005),

with 44,034 plant species currently recognized

(Lista de Espécies da Flora do Brasil 2014)

and is also the country with most vascular

plant species exclusive to its territory (Forzza

et al. 2012). The area of study of this work is

the State of Santa Catarina (SC), which is

located in southern Brazil, between the lati-

tudes 25u 579 and 29u 219 S, and occupies an

area of 95.483 km2 (Santa Catarina 1986).

Elevation in SC ranges from sea level to 1827 m

asl, and mean temperature is 9.1 uC during

winter (with record low of –14u C in Caçador)

and 27.4 uC during summer (with record high

of 44.6 uC in Orleans; CIRAM 2014). The state

has a wide variety of vegetation types, includ-

ing Atlantic rainforest (dense ombrophilous

forest), araucaria forest (mixed ombrophilous

forest), deciduous seasonal forest, cloud forest,

coastal restingas and mangroves, and high-

elevation grasslands. Some species occur in

more specialized environments, such as on

rocky outcrops, which are present amidst

almost all vegetation types in SC, being

particularly frequent in the high-elevation

grasslands areas, and the rheophytes species,

which vegetate in river rapids. This impressive

environmental variety is mainly the result of its

subtropical climate and the wide variation of

elevation within its territory, thus making

possible a considerable diversification of its

flora, and the development of many specialized

species with very restricted distribution, some

of which exclusive to its territory.

The Atlantic rainforest is well known to

harbor high plant species richness, but other

formations in SC also stand out by their

species richness and endemism. Worth men-

tioning are the high-elevation grasslands, a

vegetation type that under the current climate

occurs at elevations above 800 m asl in SC

and, although largely neglected by the public

attention in the past, is recently receiving

increasing attention because of its high per-

centage of endemic species (Iganci et al. 2011).

The distribution of forests and grasslands in

highlands from southern Brazil followed a

dynamic associated with glacial and intergla-

cial periods, in which each vegetation type

expanded or retreated according to variations

in temperature and humidity (Behling et al.

2004, Lorenz-Lemke et al. 2010). There is

evidence that grasslands were the dominant

ecosystem in the region during the early and

2015] HASSEMER ET AL.: VASCULAR PLANT ENDEMISMS IN SANTA CATARINA 79



mid-Holocene, which was followed by a fast

(and still ongoing) expansion of Araucaria

forest (Behling et al. 2004). In interglacial

periods with no marked annual dry season such

as we have today, higher elevation areas may

serve as refuges for grassland species, which

may partially explain the high levels of ende-

mism and overall range restriction of species in

the region. Additionally, SC (and southern

Brazil as a whole) is inserted in a zone of

transition between tropical and temperate

ecosystems (Cabrera and Willink 1980), in

which one can find taxa from different centers

of origin (e.g. Andean, Amazonian, and Atlan-

tic), thus promoting high levels of richness and

endemism.

The flora of SC is considered the best

known in Brazil (Reis et al. 2011, Sousa-

Baena et al. 2014), mainly because of the

publication of its regional flora, the ‘Flora

Ilustrada Catarinense’, which is still ongoing,

and more recently also the ‘Inventário Flor-

ı́stico Florestal de Santa Catarina’ (see Vi-

brans et al. 2010). However, most of the

original vegetation of the state was destroyed

in the last fifty years, being replaced mainly by

monoculture plantations, cultivated pastures

and buildings, a process that is still ongoing,

threatening with extinction a significant part

of its rich plant diversity, even inside environ-

mental protection areas (Dobrovolski et al.

2011).

Knowledge about the plant endemisms in

SC, as in most other Neotropical regions, is

still deficient (Werneck et al. 2011), a situation

that impedes a correct execution of effective

conservation efforts (Miller et al. 2012). In the

face of this, we present a revision of the

information available for the vascular plant

species exclusive to SC, including their distri-

bution, types of environment of occurrence,

and the most recent collection dates. We also

evaluate the conservation status of these

species. Furthermore, we present references

for these species in order to encourage and

facilitate more studies and especially conser-

vation efforts for them.

Materials and Methods. In order to compile

the list of plant endemisms in SC, we made an

initial search for vascular plant species exclu-

sive to SC using the List of Species of the Flora

of Brazil (LFB; http://floradobrasil.jbrj.gov.br)

and the Catálogo de las Plantas Vasculares del

Cono Sur (CCS; http://www2.darwin.edu.ar/

proyectos/floraargentina/fa.asp). Afterwards,

starting from this list, we revised each species

using specialized taxonomic literature, in order

to check if the species is exclusive to SC, and

also to determine its distribution, habitat, and

collection dates. Furthermore, we made a

thorough revision through the available taxo-

nomic literature, aiming at correcting possible

errors in the list, and to search for plant species

exclusive to SC that were absent from the initial

list. Because most of the species in the list are

very narrowly distributed, scarcely collected,

and poorly studied, it was not possible to

present phytosociological or ecological infor-

mation.

The resulting list (Table 1) is arranged

alphabetically by botanical family and presents

for each species, the most recent year of

collection recorded in the literature and/or in

the speciesLink database (http://splink.cria.org.

br; see Canhos et al. 2004), the types of

environment and municipalities of occurrence,

the conservation status according to the IUCN

criteria (IUCN 2012, 2014), and the references

consulted. Despite the great deficiency of the

data available on most species in the list, we

followed the recommendations of IUCN (2012,

2014) which discourage the assignment of ‘Data

Deficient’ category to species whose distribu-

tion and/or habitat deterioration would be

enough to classify them for a threatened

category. We found the application of the

IUCN criterion B2a,b(iii) the most useful to

classify the species in the list, considering the

deficiency of information available on the

species and the current trend of environmental

degradation in SC. To apply this criterion, we

did our best to make estimates of species’ areas

of occurrence based on approximations of areas

of municipalities and areas of vegetation types.

The species and authors names follow IPNI

(The International Plant Names Index; http://

www.ipni.org). The classification systems used

were the APG III (APG 2009) for angiosperms,

Christenhusz et al. (2011b) for gymnosperms,

and Christenhusz et al. (2011a) for lycophytes

and ferns. The types of environments in SC

were accepted as in the Phytogeographic Map

of Klein (1978).

Results and Discussion. The search in the

LFB resulted in 4368 species of angiosperms, 6

of gymnosperms, and 420 of lycophytes and

ferns that occur in SC, totaling 4794 accepted

species of vascular plants occurring in the
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é

d
o

S
u

l,
S

id
er

ó
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á
,

Jo
in

v
il

le
,

S
.

F
ra

n
ci

sc
o

d
o

S
u

l
2
0
0
2

V
U

S
m

it
h

a
n

d
S

m
it

h
1
9
7
1

B
e
g
o
n
ia

sc
h
a
rf

fi
i

H
o

o
k

.
A

R
F

lo
ri

a
n

ó
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ó
p

o
li

s
1
9
7
2

E
N

P
h

il
co

x
1
9
9
2

A
e
ch

m
e
a

p
im

e
n
ti

-v
el

o
so

i
R

ei
tz

A
R

It
a
ja

ı́,
R

io
d

o
S

u
l

?
V

U
R

ei
tz

1
9
8
3
,

M
a
rt

in
el

li
et

a
l.

2
0
0
8

A
e
ch

m
e
a

ru
b
ro

a
ri

st
a
ta

L
em

e
&

F
ra

g
a

H
G

C
a
m

p
o

A
le

g
re

,
Jo

in
v
il

le
2
0
1
0

E
N

L
em

e
et

a
l.

2
0
1
0

D
y
ck

ia
ib

ir
a
m

e
n
si

s
R

ei
tz

R
Ib

ir
a
m

a
1
9
5
6

C
R

R
ei

tz
1
9
6
2
,

R
ei

tz
1
9
8
3
,

M
a
rt

in
el

li
et

a
l.

2
0
0
8

D
y
ck

ia
m

o
n
ti

c
o
la

L
.B

.S
m

.
&

R
ei

tz
R

O
C

a
m

p
o

A
le

g
re

1
9
5
7

E
N

R
ei

tz
1
9
6
2
,

R
ei

tz
1
9
8
3
,

M
a
rt

in
el

li
et

a
l.

2
0
0
8

N
id

u
la

ri
u
m

c
a
ta

ri
n
e
n
se

L
em

e
A

R
C

a
m

p
o

A
le

g
re

,
Ja

ra
g
u

á
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ã
o

&
K

in
.-

G
o

u
v
.

R
O

G
rã
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rã

o
P

a
rá
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state. The search for vascular plant species

exclusive to SC in the LFB resulted in 194

accepted species, or 4.05% of the total species

occurring in the state. To this result we added

the seven species referred to in the LFB as

occurring only in Santa Catarina but with

‘‘unknown endemism’’ in Brazil (Glechon

discolor, Linum smithii, Nothoscordum apara-

dense, N. catharinense, N. ibiramense, Sisyr-

inchium albilapidense, and S. coalitum), total-

ing 201 species. To this total we then added 16

more species that were confirmed as exclusive

to SC by the bibliography consulted, resulting

in a total of 217 species. Of this total, 30

species were rejected from the condition of

being exclusive to SC (see Supplementary

Material), having been reported outside SC

in the bibliography, or for being a synonym or

an invalid name. Thus, from a conservation

perspective, the 187 species presented in

Table 1 should be treated as exclusive to SC

until evidence of the contrary is presented in

specialized taxonomic works.

From these results, it became clear that

there is still much uncertainty about the

distribution of numerous species, and for three

species (Diskyphogyne scabrilingua, Hippeas-

trum hemographes, and Zephyranthes lagesi-

ana) it was not possible to access any

references at all. For other species, existing

references are very old (prior to 1965, the

starting year of publication of the FIC), and

may be taxonomically and biogeographically

outdated. Twenty-seven species (14.439%) have

references only in works prior to 1965, and four

(Callianthe muelleri-friderici, Constantia aus-

tralis, Ouratea pulchella, and Saranthe ustulata)

(2.139%), prior to 1900 (Table 1). Also, six

species are absent from LFB: Cortaderia

vaginata, Eupatorium laxicephalum, E. rosen-

gurttii, Portulaca diegoi, Ranunculus cathari-

nensis, and Senecio hilairianus. We must note

the great difficulties we faced during the two

steps of literature review: first, to determine

which references to search for each species, and

second (and most difficult), to gain access to

these works, because most of them are not

available online, and the greater part of them is

rather old and very difficult to find.

The families with most species exclusive to

SC were Asteraceae, Bromeliaceae, Begonia-

ceae, and Orchidaceae (Fig. 1). The families

most urgently needing further studies are

Orchidaceae, Amaryllidaceae, and Iridaceae,

although Araceae, Lamiaceae, Melastomata-

ceae, and the genera Callianthe (Malvaceae),

Croton (Euphorbiaceae), Dioscorea (Dioscor-

eaceae), Galium (Rubiaceae), Ouratea (Ochna-

ceae), Peperomia (Piperaceae), and Saranthe

(Marantaceae) also need revision because of

uncertainties in their taxonomy and species’

distribution, and/or because they were re-

viewed only in old works (prior to 1965).

Some species presented a very old date of

the last collection, indicating that they could

be at a high risk of extinction or even already

extinct. For conservation purposes, these

species should receive priority attention in

the form of urgent studies and the protection

of their known sites of occurrence (when such

information is available). Eleven species (Aca-

lypha uleana, Brachystele bicrinita, Constantia

australis, Digitaria myriostachya, Habenaria

ulei, Maxillaria binotii, Ouratea australis,

Peperomia schenkiana, Senecio hilairianus,

Spigelia catarinensis, and Terminalia uleana;

5.882%) have the last registered collection

prior to 1900, 43 species (22.995%) prior to

1965, and 83 (44.385%) prior to 2000 (Table 1),

demonstrating the need for a more continuous

monitoring of the flora of SC. Even worse, there

are 22 species (11.765%) whose last collection

date could not be determined, most of them

because the only collection known, the type, has

no date information. These species require

urgent collection efforts and studies, because

they represent the most critical gap of knowl-

edge about the flora of SC and most certainly

are critically endangered or even already extinct.

The Atlantic rainforest and the high-eleva-

tion grasslands include the majority of the

endemic species (Fig. 2). The absence of

species endemic to deciduous seasonal forest

in SC could tentatively be explained by the

relatively small area occupied by this forma-

tion in the state and by the high rate of

devastation it has suffered. Also noteworthy is

that 67 species (35.829%) are unique to a

single municipality (Table 1). The municipal-

ities with the highest number of exclusive

species are the state capital Florianópolis (13),

Bom Jardim da Serra (7), and Urubici (4).

Based on Table 1, we can point the Santa

Catarina Island and Serra do Tabuleiro in

eastern SC, the Aparados da Serra Geral in

southern SC, and the Joinville region in

northeastern SC as the most critical regions

for biodiversity conservation in SC (Fig. 3).

The application of the IUCN criteria showed

that no species in the list is of conservation least
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concern (LC); 51 (27.273%) species are near

threatened (NT), 46 (24.599%) are vulnerable

(VU), 61 (32.620%) are endangered (EN), 17

(9.091%) are critically endangered (CR), and 12

(6.417%) could absolutely be not classified and

are data deficient (DD). These results highlight

the critical and urgent conservation impor-

tance of this survey, even more so because the

areas of occurrence of most of these species are

currently not environmentally protected, and

FIG. 1. Vascular plant species exclusive to SC, by botanical family.

FIG. 2. Vascular plant species exclusive to SC, by types of environments of occurrence. Legend: AR,
Atlantic rainforest; HG, high-elevation grasslands; CV, coastal vegetation; AF, araucaria forest; CF, cloud
forest; RO, rocky outcrops; R, rheophytes; SF, deciduous seasonal forest; Two envs., two types of
environments; Undet., undetermined.
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some protection areas in SC are poorly and

incompletely implemented, failing at the task

of protecting threatened species.

CONSERVATION RECOMMENDATIONS. The Apa-

rados da Serra Geral (area 1 in Fig. 3) is a region

of high elevation (over 1000 m) bordering cliffs

and canyons, extending from the northeast of the

state of Rio Grande do Sul to the south of SC,

including environments such as high-elevation

grasslands, cloud forest, araucaria forest, and

rocky outcrops (Falkenberg 2003). The advance

of monocultures in this region, particularly of

exotic pines (Pinus spp.), threatens many

species endemic to this area. Therefore, we

strongly suggest the creation of a conservation

area around the top of the Serra do Rio do

Rastro, in the municipality of Bom Jardim da

Serra, a region which was recognized as

extremely important for biodiversity conserva-

tion by MMA (2002) and Boldrini (2009).

Other areas of high-elevation grasslands in the

Aparados that deserve special attention for

conservation are the Campos de Santa Bárbara

(partially included in the National Park of São

Joaquim) and the Campo dos Padres (in the

municipality of Bom Retiro).

The Santa Catarina Island (where lies

Florianópolis, the capital of SC) and the State

Park of the Serra do Tabuleiro (area 2 in

Fig. 3) contain the largest protected extent of

Atlantic rainforest in SC. This area mainly

includes Atlantic rainforest, restingas and

mangroves, and its beaches attract many

tourists, which is vital to the local economy.

This region is suffering increasing environ-

mental threats due to the rising land value, real

estate speculation, the creation of new allot-

ments (legal urban advance), the advance of

slums (although largely tolerated by Brazilian

authorities, this kind of irregular occupation is

completely illegal under Brazilian Law), and

the lack of political will to prevent new

constructions and to compensate the existing

FIG. 3. The three most critical areas for biodiversity conservation in SC, according to the results in
Table 1 and the literature review. Legend: (1) Aparados da Serra Geral in southern SC; (2) Santa Catarina
Island and Serra do Tabuleiro; (3) Joinville region in northeastern SC.
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properties in the Park. Currently circulating

proposals intend to further reduce the area of

the Park and have the support of major

contractors and local politicians interested in

profiting from the new allotments; these

changes constitute a critical threat to the rich

biodiversity of the area. Better urban planning

is needed to minimize environmental impacts

and provide a better quality of life for city

dwellers (Miller 2005, Sushinsky et al. 2012).

The Joinville region (area 3 in Fig. 3) is an

environmentally very diverse area, including

coastal vegetation, Atlantic rainforest, cloud

forest, and high-elevation grasslands. Joinville,

with ca. 555,000 habitants, is also the biggest

city in SC. This region harbors one of the few

expressive remnants of low-lying Atlantic

forest (mainly in Itapoá), which is severely

threatened by urban and rural growth. Also,

there is an important area for biodiversity in

the high-elevation grasslands and cloud forest

of Campos do Quiriri, with endemic species

and potential for new species to be found,

owing to the deficiency of collection samplings

in the area.

Although SC is the state with its flora best

studied in Brazil, there are still considerable

knowledge gaps regarding its biodiversity

(Table 1). This poses a particularly dramatic

challenge to the conservation of this rich

biodiversity, in face of increasing environmen-

tal degradation, even inside protected areas

(Dobrovolski et al. 2011). Our results suggest

that, if applied to other Neotropical areas, the

results would most probably be similar or even

more disturbing, as most Neotropical areas

have their floras less studied than SC. We

recommend the urgent inclusion of the species

presented in Table 1 in the ‘‘Red Book of the

Flora of Brazil’’ (Martinelli and Moraes 2013).

Conclusions. This work presents a compre-

hensive and unprecedented revision of the plant

endemisms in SC, summarizing information

contained in a great many taxonomic works,

most of which are not easily accessible.

Extensive revisions like this have great potential

for application in environmental conservation

as they can guide policies and conservation

efforts, can direct studies for the species most

critically endangered, and maximize environ-

mental benefits in the delimitation of conserva-

tion areas. To prevent the irreversible loss of

biodiversity, more studies and conservation

efforts are urgently needed. It is unquestionable

that the Neotropics has a very rich flora, and

many regions are also species rich with endemic

plants. In order to protect this biodiversity, we

must do the best we can.
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92 JOURNAL OF THE TORREY BOTANICAL SOCIETY [VOL. 142



Ph.D. thesis. Universidade de São Paulo, São
Paulo, BR.

FRYXELL, P. A. 1999. Pavonia Cavanilles (Malva-
ceae). Flora. Neotrop. 76: 1–248.

FUCHS-ECKERT, H. P. 1986. Isoetáceas. Fl. Ilustr.
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Piperáceas – Gênero Piper. Fl. Ilustr. Catarin.
PIPE: 1–104.

GUGLIERI, A., F. O. ZULOAGA, AND H. M. LONGHI-
WAGNER. 2004. Sinopse das espécies de Panicum
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1972. Umbelı́feras. Fl. Ilustr. Catarin. UMBE:
1–205.

MATTOS, J. R. 1963. Uma espécie nova de Eugenia
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ROMÃO, G. O. AND L. S. KINOSHITA. 2010. Novi-
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