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of the II Región of Chile (24
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and winter rainfall regimes, i;
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cies-accumulation tendencies. The known flora stan
91 species and subspecies (90 species), in 58 genere
26 families. with an additional 3 species likely to c
in the park. Thirteen (14%) of taxa are endemic te

e  high  Andes  mits,

r voy cióse to the park boundary. Know-
ledge of the park's flora has accumulated steadily since

sert in 1860. By 1925 over half of the known taxa had
been collected, and by 1975 over 2/3 of the species were
known. The species-accumulation curve for the park
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protecting marginal populations of many high Andean
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the park constitutes a
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INTRODUCTION

Continental  Chile  possesses  30  National
Parks, 47 National Reserves and 13 Natural Mo-
numents. These components of the National Pro-
tected  Área  System of  Chile  (SNASPE)  cover  an
área of 14.4 million hectares (Muñoz et al. 1996).
the equivalent of 19% of total land área (Arroyo &
Cavieres. 1997). Over 99 r f of the área under pro-
tection pertains to national parks and reserves.
Despite the high percentage of land área that is un-
der protection in Chile in comparison with a world
average of 6.3% (Heywood, 1995), published flo-
ristic lists and complete floras are available for re-

,tod . Tho
evident for the northern Chilean An-

des where there is no published floristic list  for
any protected área, other than the partial list provi-
ded  by  Arroyo  et  al.  (1982)  for  Lauca  National
Park. The lack of floristic knowledge constitutes a
serious handicap for evaluating the conservation
valué  efficiency  of  the  SNASPE  as  a  whole,  and
for  developing  For  individual

In this paper we provide a working checklist
of the vascular plant flora of Llullaillaco National
Park. II Región Chile, information on endemism

:iJ a quantitati\e anal\-
sis of the level of floristic knowledge of the park.
The present publication was stimulated by the CO-
NICYT-Chile  Sectorial  Program:  "Biomas  y  Cli-
mas Terrestres y Marinos en el  Norte de Chile"
ar  "J  i  (  .  edra  Presiden*.  I  .  Ciencias"  -1997
held by the first author. The "Biomas" program tar-
geted at the regional level. enabled amj
exploration of poorly known áreas of the II Región
of Chile over the period 1996-97. development of a

Uectíons available for the Región, and establish-
ment  of  a  regional  floristic  list  of  cióse  to  1000
taxa (Marticorena et al. 1998). The seo
ve  supports  studies  aimed  at  determining  the

nental Chile situated within the área of mediterra-
nean-type climate influence.

jetares, was incorpora-
ted  into  the  National  Protected  Área  System  of
r  u,:  :  ,.  ■  ,„-  ,  ;  :  _  T  ^
prises one of the "Sitios Prioritarios para la Con-
servación  de  la  Diversidad  Biológk

(Muñoz  et  al,  1996).  Located  latitudinally  bet-
ween 24°30'S and 25°10'S, and longitudinally bet-
ween  68°30'W  and  69°15'W,  with  elevations
mostly over 3500 m (Figure 1 ), this remote loca-
tion is situated in the hyperarid transitional zone
between the summer and winter rainfall regimes
(Arroyo  et  al,  1998,  Messerli  et  al,  1993:  Fuen-
zalida  &  Rutllant,  1986,  Table  1).  The  extremely
dry climate characterizing the park, where annual
precipitation is estimated to lie between 20-50 mm
(Messerli et al, 1993), results from the synergistic
interaction  between  subsiding  anticyclonic  air
masses  of  the  southeast  Pacific  High  Pressure
Belt,  the  drying  effect  of  the  Humboldt  current.
and  the  rainshadow  effect  of  the  high  Andes
(Arroyo  etal.,  1988;  Messerli  et  al,  1993).  Winter
cyclonic  precipitation associated with the typical
mediterranean climate in central Chile is normally
blocked around 30°S. and the tropical convective
summer precipitation of the "invierno boliviano"
is restricted mainly to the eastern slopes of the An-
des.  Based  on  Fuenzalida  &  Rutllant  (1986)  and
Aravena  et  al.  (1989),  both  summer  and  winter
rainfall  in  the  transitional  zone  is  of  Amazonian
origin. Winter precipitation results from the colu-
sión of wet and warm tropical and cold extra-tro-
pical air masses. Summer precipitation is linked to
an anticyclonic flow pattern in the upper troposhe-
re  over  the  eastern  Altiplano.  Vuille  (1991)  sug-
gests  that  the  amount  of  precipitation  received
during the winter in the transition zone is highl)

1 because of its solid form. The cri-

24°00'S -24°30'S.  corresponding to the northern
border  of  Llullaillaco  NP.  According  to  Vuille
(1991). salt lakes north of this limit show increa-
sed  water  volu  months:  tho-
se south of 24°S show water increase as a response

¡19931. probahK over 50'.¿ of annual precipitation
received in Llullaillaco NP is ¡>t winter origin.

METHODS

R.A.  Philippi.  C.  Reiche.  E.  Werde-
. Muño/, bi later vvorkers such as M.
' .- ' '-' f : ■ :- ■■■■ - ■■■ _ ■'■,' ■ -

94



■

chers during the 1997 summer season. All resul-
taní coilections were incorporated into the compre-
hcnshe data base of the Flora of the II Región ot'
Chile where they are indexed according to precise
latitude and longitude. and elevation where possi-
ble. Specimens are deposited at CONC and SGO.

Presence of a species in the park was deter-
mined  by  det'ii  uva:  latitudes
25°30"-25°15'S  and  longitudes:  68°15'-  69°15'W
and eliminating all specimens froni the rcctangle

be desired. The important Philippi expedition to
the Atacama desert (Philippi.  1860) which resul-
ted in matn neu described species tbr Chile, is a
typical case. Philippi (1860) explored localities on
the western side of the park. a number of which
are problematical. For example, the elevation re-
poned for the locality Río Frío, the latter which is
clearly  entirely  within  the  limits  of  the  park,
would appear to be out by some 500 m according
to present cartographic valúes. Coilections from
this locality have been accepted as pertaining to
the park boundaries. It would also appear that the
quoted elevations of around 3000 m for many co-
ilections from Valle or Río Zorras are underesti-
mated. Judging by the fact that most of the plants
collected  at  this  last  locality  pertain  to  Andean
bogs developed at  much higher elevations.  it  is
probable that the correct elevation is around 3500-
4000 m. With this adjustment, many of the plants
collected at the locality Zorras by Philippi (1860)
would fall within the park boundaries.

In severa] instances Philippi  (1860) (see al-
so Muñoz 1960) reports visual records of species
at  park  localities.  In  other  cases  more  localities

RESULTS

HlSTORICAL DEVELOPMENT OF FLORISTIC KNOW-
LEDGE: Figure 3 shows that species registered for
the park ha\e accumulated gradually over time.
The earliest botunical coilections date back to the
last  centuiA  when  the  Germán  naturalist  R.  A.
Philippi. then Director of the Museo Nacional de
Historia Natural v\as directed b\ the go\ernmeni
of Chile to undertake a study of the Atacama De-

■ -. . -
the  park  repres  nount  of  cer-
tainty in R. A. Philippi's coilections are:

:Gur
- Chtn : Phd
-Deyeu.xia robusta PhiV
-  Menonvillea  frígida  (Phil.)  Rollins
- Montiopsis glomerata (Phil.) D.I.Ford
- M. modesta (Phil.) D.I.Ford
- XashintliK.s cat \pitou
-Oxychloe andina Phil.
- Phuccliu cumindi « Benth.) A.Gray

- Pw i

coilections  -  -..•  last  two  ca-
tegories. that could potentialh exist in the park,
have been included in an Addendum to the cata-
log. The presence of northern and southern distri-
butional  limits  within  the  park  boundaries  or
very cióse to the latter was determined through

of the Chilean flora data base and li-
terature  records.  The  calegon  "very  cióse"  co-
':■.-■■  .¡-  ■  ..:■■•;  ,  ■■■•:.'  ■  ;."'  "  5

of the park boundary.
To assess the present state of flori

Over the period 1901-1903 the Germán bota-
nist  Karl  Rek  the  Museo
Nacional de Historia N¡
expeditions in the north of the country, including
the  vicinit)  of  Volcan  Llullaillaco  (Reiche,  1907).
-.  ■.;  -  ■•'.  .  .  .'.;  ■.  .:■■■■■■■■■

"..-:  -  :.  ■■■■ r  ;  -  .......  '  :\.;-'s





Fluía o!' Llullaillueo National Park: .

-  Descurainea  stricta  (Phil.)  Prantl  ex  Reiche
var.  minutiflora (Phil.)  O.E.  Schulze

- Fabiano biyoides Phil.
- Fu/vana denudata Miers
-  Junellia  digitata  (Phil.)  Mold.
- Moschopsis monocephala < Phil.) Reiche
- Phacelia pinnatifida Griseb ex Wedd.
- Senecio eriophyton J.Remy
- Senecio sundtii Phil.
- Senecio xerophilus Phil. var. xerophilus
- Triglochin concinnitm Burtt Davy
- Urbanía pappigera Phil.

Between 1923 and 1927 Erich Werdermann
(Werdermann 1927), later Director of Berlín Botani-

des of Bolivia and northern Chile which resulted m
41 collections made in the present área of Llullailla-
co NP (Looser, 1960). Species registered for the first
time in the park by Werdermann include:

-  Acaniholippia  deserticola  (Phil.)  Mold.
- Adesmia cae spi tosa Phil.
- Arenaría serpens Kunth
- Astragalus cryptobotrys I.M.Johnst.

'  .•  .  •  ■■  Vj  :  :  .:.;
-  Catabrosa  m  Pilg  Nicora  et  Ru-

gólo
- Cistanthe minúscula (Añon) Peralta
-  Cistanthe  picui  (Gillies  ex  Ara.)  Carolin  ex

Hershk.
- Colobanthus quiteñas (Kunth) Bartling
- Chaetanthera revoluta i Phil.) Cabrera
-O-í.w

Rcntn

- Gilia crassifolia Bentl
- Hoffmannseggia eren

Ulib.
- Ipomopsis gossypifei

Grant
- Mancoa hispida Wedd.
- Montiopsi.s copiapina (Phil.) D. I. Ford
- Mulinutn crassifolium Phil.
- Nicotiana petunioides (Griseb. ) Millan

enhila Phil.
- Parastrephia quadrangularis i Nieven > Cab
- Phacelia setigera Phil. var. setigera
- Pycnophyllum bryoides (Phil.) Rohrb.
- Senecio hirtus Cabrera
- Senecio scorzoneraefolius Meyen et Walp.
-  v  <"  .".■  •■  "  ■  ■  ■■':••■'.!■■:""■.

-  Viola  llullaillacotnsisW.  Becker

In 1944. Carlos Muñoz, then Director of the
Muvo Nacional de Historia Natural, explored se-
veral áreas of the \tacama desen with the aim of
visiting sites explored preuoiisb b> R. A. Philippi
(Muñoz & Pisano. 1950). Species collected within

coma ( Phil. i,i
•destina \Ph\\.>

- Adesmia melanthes Phil.
- Adesmia oceulta (R.E.Fries) Burkart
-  /v...  .  .  í  ;  -  .  ~-  -■

Hellwig

•ría pinnatifida J.Remy

St.-^
- Hypsela renifonnis (Kunth) K.Presl
- Lycium humile Phil.

- Opuntia atacamensis Phil.
-  Ruppiafilifolia  (Phil.)  Skottsb.
- Scirpus atacamensis (Phil.) Boeckeh
-"■■■>■  ■  ■•■  •'■■  .'■■-  "i"  s_



Finally.  in  1997,  G.  Arancio  and  F.  Squeo,
versidad  de  La  Serena  made  29  collections
lin the park boundary, revealing the following

found in the

bitats (Figure 4).

- Auatlwrostipa venusta (Phil.) Peñail.
-Bm -c 7/í//7.v tola Phil. subsp. tola
- Ephedm breana Phil.
- Lenzia cluunaepitys Phil.
- O/uimia camachoi Espinosa

An undated specimen of Haplopappus rígi-
dus Phil. was collected at Río Frío by an unknown
collector. This specimen possiblx was collected by

-ATION / flt

for Llu

\Othihc(  eneh  mode  i  Figure  3  number  of  taxa
=<(  1.086887  m;  ,  7910272)  num-
ber of collections). 99.5% explained variance). It

ie species accumulation curve
P does  not  yet  reach a  clear

asymptote. as would be expected if the flora were
e\haList¡\el\  knoun.  \I
of the curve in Figure 3 gnes an expected increase

bling of the collection effort.

Endemism: Endemic taxa. according to three ca-
tegories of endemism are shoun in Table II. The
park possesses 2 local endemics: Menomillea fri-
iiñla  (Phil.)  Rollins  and  Deyeuxia  robusta  Phil.
Uenonxilia frígida is a very distinctive species of
the genus. It was found h\ u> growmg abundantl>
at around 4700 m on the slopes of Volcan Llullai-
llaco. but would also appear to grow at lower ele-
vations (see description).  Deyeuxia  robusta is  a
poorly known species. which perhaps. upon furt-
her study, will not prove different from one of the

'  D* ewáa in the park.  A total  of
1 3 taxa ( 1 A.V, ) of the flora is endemic to Chile.

Distribltional  LIMITS:  Twelve  species  reach
wk  Table  III  .  Seven-

V  ■:■:-:■■•'-:  -  ■-,-■.-  _  ._:  •„  :■-..-;..;,;-.
;  '  ■  y-'--:  ■  '•■■  .L  ';  .  ;-..  ■  -.,  ..  ^  ._  ¡  -  :--

taxa (38.5% of the Hora)
southern. northem or southem a

Ti  'jlocli  palustris  L  Lo  \i  en  Aguas  Profetas
después en Zorras y en otras localidades semejan-
tes"  Two  specimens  cited  (SGO  37012;  45409)
(Muñoz, 1960) but it is unciear as to which locali-
ties they pertain (Muñoz, 1960).

Triglochin stríatum R et P. "Lo vi más arriba de Zo-
rras" (Muñoz, 1960). Other localities are also cited
in relation to the single specimen (SGO 45410) ci-

Juncus  árticas  var.  andícola  -  was  observed  by
R.A.  Philippi  at  2900  m  in  Zorras,  which  would
place on the border of the park on the basis of ele-
vation. A single specimen (SGO 37866) is cited in
Muñoz (1960) as representative of the latter and

DISCUSSION

Although botanists  have visited the  área  of
Llullaillaco National Park since 1860, prior to this
study  no  comprehensive  account  of  the  flora  of

NP has been available (Muñoz et al,
1996).  Richter  (1995)  citing  19  species  observed
in a vegetation transect on Volcán Llullaillaco,  is
the only published reference to the botany of the
park.  Interestinglv.  however.  as  early  as  1925,

rhalfofthesp



ngl>. proportionalh moro specic
?rn distributional limits in the pa
The si-mticanee oí" this trend

pus
¡in; .

scJifoüin.  K,  .  ,,■  park  lacks
a reliahle record for sume of the more typical plant
species associated with salí lakes (e.g. Trialochin
striatum). Such species can he found in the Salar
de Pajonales, immediately to the south of the park
boundary. Inclusión of this salar in the park clearb
would increase its conservation coverage.

Knovvn species richness for the park clearb
indicates an impoverished flora for a land área oí'
262.000 hectares in relation to other áreas in the

J; ondean
flora of the much smaller área of Laguna Grande
and Laguna Chica in the III Región of Chile con-
tains 281 species (Arroyo etal.. 1984). Monumen-
to Nacional El Morado in the mediterranean-type
climate Andes of central Chile supports 280 spe-
cies in área of 3009 hectares iTellier et al.. 1994).
The  alpine  flora  of  Parque  Nacional  Torres  del
Paine (242.242 ha; Muñoz et ai.. 1996) stands at
179  species  in  94  genera  (Arroyo  et  al..  1992).
with only a fraction of the park área supporting al-
pine vegetation. Nevertheless. the 90 species (91
taxa)  recorded  in  Llullaillaco  NP  are  within  the
range expected for the hyper-arid Andes. An in-
tensive study of an altitudinal gradient slightly to
the north at latitude 24°S vvhere precipitation is
slightly higher. revealed 77 species in 55 genera
and 30 families  over a  similar  elevational  range
(Arroyóla/.,  1988).

While  Llullaillaco  NP  is  not  overly  rich  in
species.  it  clearly  plays  a  very  important  role  in

i undoub-

Andes it is very unusual ;

■■ ...
tedly  reflects  the  transitional  climatic  setting  of
Llullaillaco NP between the summer and w Ínter

many northern
subtropical elements adapted to a summer rainfall

I ^>uthem elements c

mediteiranean  alfinin  iAituui  ti  ...

both  the  nv<  .,;!  sectors  o!

trend ma> simpb retlecl the

ments tend to be more localh distrihuted in the
park and t'ound m speciali/ed habitats. such as
north-facing warm rocky slopes. This last pattern
is  consistent  m  of  Grosjean
et al. (1995) who concluded. on the basis of lake

, the : Chii
■ ihej . Glacial  and  Holocene.

According this stud\. annual precipitation would
have been 400-500 mm higher than at present.

Species accumulation anal\sjs
some  nev.  5fx  .i  be  expected
for the park over the 91 gnen here. Indeed. mclu-
ding  the  species  given  in  the  Addendum would
increase the number of taxa to 94. That lew addi-
tional species have been revealed in several uell

■ .
of the park (e.g. Cerro Guanaqueros to the north.
Quebrada de Zorras, región of Salar de Punta Ne-
gra. Sierra Je Varas to the east. Salar de Pajonales.
south face of Cerro del León, and Laguna de Azu-
frera to the south-east. and Valle Sandon to the
south-vvest» indicates that new records are likeh to
be  relatively  few.  Future  botanical  exploration
should  concéntrate  on  the  still  poorly  explored
■ ■'■--■•- ■: ■•"'•.--■ V- . ■■ ' ; ' ' : , . .■- ■ . ■- ..:--...-: ■-.
sector of Sierra de Varas, the dry pampas in the

\n-
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Flora  ofLIullailK.  \  i  -i  -  UtROYO.  M.T.K.,  ET  al.

CATALOG  OF  VASCULAR  PLANTS

totagasta: Va-

)28 (CONC).

ANGIOSPERMAE:  DICOTYLEDONEAE

(CONC).  Antoíagasta:  Cordillera  Volcan  Llullaillaco.  3800  n

f  Chile  (24°S-  Dwa

CaesalpimaCRAF.  1  0.  Pynmplnllum  bryoides  (Phil.  )  Rohrb.

4. HoffiminnseMki trcinoplüla (Ph\\ ' Burkart e\ l lib ineonspictious \dl. uMi green E\s Antofagasta: Lia-

can  Llullaillaco.  -  -  CONC):  Mina  Esperanto.  3740  m.  Muñoz  C.  3804  (SGO):  Anto-
,:■■,-■  .  -  -.:■<  ■  ■

3800 m, Arancio & Squeo 10467 tl/LSi \ntor;u:a>u 44ÍK) m \rro\o er al.  94004 (CONC) \ntotaga>ta: Ce-
Llanos Cerro de la Pena. 3W0 ,„. Arancio & Squeo rro del León. 4150 m. Arancio & Squeo 10412(ULS).
10499  (ULS):  Ant<  Pena.  3680
m, Arancio & Squeo 10405 (ULS).

ovvers whitish. Exs.: Río Frío. Reiche w/o no. <SG<

6 Nastanthuscaespito.sus (Phti.)Rwht
Wulenr  m.ette  gpe.enn.alhe.b  Flouersvvhi  n  SGO  4s  <  \  g  V  Jl  e  Río  Frío.  3200
te  Oned-eotaish  nb  _^  L-  R  hi  :  -  2  n  M  .ñ  /  C  3859  (SGO).



íigh with whitish folia

19. Haplopappus ne
Resinous, yellow-st<
llow. The collection

Río Frío, w/o collecfc B\!

Js i adulto.

Small shrub to 50 cm v. u
yellow leaves; heads discoid, yellow. Mostly restricted
to uarmer roek> slopes. E\s: Antofagasta: Valle de
■  ;  ,  .:.  ■-;  ■■;  ■.....,......._  .
Cordillera Volcán Llullaillaco, 4200 ni. v
1012 (CONO: Antofagasta: Volean Lo
m, Arroyo tf al. 94026 < CONO.

igasta: Volcán
Llullaillaco, 4500 m, Arroyo etal. 94014 (CONC).

Erect. lightl t nenióse subshrub with oblong leaves, to
■ Exs.: Antofagasta: Vol-

4500m. Arroyo ct al. 94007 ( CONC k
ille de! Rio Frío. 3200 m. Muñoz C.

3893 (SGO): Antofagasta: Río Frío, Philippi w/o no.
(SGO 060675); Antofagasta: Sierra de Varas, Punta del

I (CONC).

; *..■ ■:

white. Common. E\s: Antotagas-

camino a Mina Esperanto, 3740

■ .

Región del Llullaillaco, 4700 m, Reiche w/o no. | SI I.

Small densely branched shrub with sessile, clasping
-  :  ■  ■  ■■■  ■  .  :■".:■"
díate, yellow. Endemic to the high Andes of Chile

■ i Sierra de Varas. Punta
del Viento, 4000 m, Werdermann 1036 (CONC).

25. S. puctüi Phil.
-hed low subshrub to 10 cm with suocuíent

leases Heads discoid. vcil >v. Ew
•-  '  -'  "  :-■  ■  .  -:  V  :  ..  ■  ..  "->  •

m  Mnñ  (  ^N,S(,l,
Ilaco. 4600 m. Arroyo et al. 94001 (CONC).

(CONC): Autora,
: iCONC); Antofí

o. 4800 m. Baumann :;« » ; (( )\c ,.



í  ui.m.í  UiilLnll.K.  N  •  Vkko>o.  M.l.k..  /./  i/.

Región del Llullaillaco

32. Meno / Ve, n . ih , Phil.) Rollins
Perennial herb with con-picu a-'

rodcroML-ev  Loeallv  o>rnm  \¡ai\.  uuknik
- .- :

gi.m ot Chile. E\s.: Antot'agasta: Volca;

.. . •>: .
i-purple tluwep. uith ineluded

Aniota-ia-ta: Cordillera Vol-
Werdermann 1006 (CONC).

Caespitove  b  to  ca.  3  cm  dia-
:*!■  :.»■'::,:„':.  -  ■■  :V  .  :...  ;  -  .•-.  .  -■.'.-.■■'■..'■••  .■—■■■■■..

ves.  Flowers  Endemic  ¡.  :  "  -24°S>.  E\s.:
ordillera  del  Anto  faga  Muñoz  C.  3796



Llullaillaco.43iH)m. An-o\iu7íi/. l >4023 (CONC).

s white. Grows 48. A. spinosissima Meyen

n  de  Llullailfa-  vcil  4ibroun  \  hite  spmev  L.euves  borne  on  short-

)NC).  in  dry  vvatei  o  ur^  11.  o  er*  \ello\v.  Exs.:  Antofagas-

a: Llanos en eamino a Quebrada de las Zo-
Ü m. Arancio 635 (CONC); Antofagasta:
/aras. Punta del Viento. 4000 m, Werder-
(CONC).

ca. 20 cm. Rowers Huc
MostI) on desert border of park.

\s.: Anioktuasta: Taltal. Punta del Viento. 3400 m.
•uCONC).

her part oí

:  '"'  ;  "  '-  '"■  :  "■•  '  ■.--■■  ..  -  .  :.  .  .  .--  '  ■■■
s.:An-  Viento,  4  35  (CONC).

•."  Uí|  °  5  f  '  n)  Peralta
Volcan  ÍJ



¡\-  \kkiho.  M.I.K..

Quebrada  de  las  Zorntas.  4150  ni.  Araneio  24^
(CONO; Antota-a.ta:  Ye-a Zorra.  3150 ni.  Arando
yi^f^L'LS»: \ntota-aM.
co. 4200 m. Werdermann 1021 (CONO.

Sniail. prostrate annual herb with pubescen! oblance<
te leaves. Inflorescence capitate. tlowers with a den'
white-pubescent calvx. petáis small magenta to v\ I
E.w: R.o Frío. 3353 m. PhMipp. w/o no. íSGO 4S52!

-asta: Volcan Uuiiaillaco. 40OO m. Am>>
(CONC); Antofegasta V
ñozC. 3861 (SCO NntotagaMa Rio Fn
no. (SGO 048661).
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Antofagasta:  C  dllaco,  3800  m,
Werdermann 1039 (CONC): Antofagasta: Pampa Las

.v Squeo 10433
(l  LS>  \ntofauas  (  .-  .  t  -  de  Lata  .  3700  m,
Arroyo et al. 94084 (CONC
de la Pena. 3800 m, Arancio & Squeo 10466 (ULS);
Antofagasta:  Uí  00  m.  Arancio  &
Squeo 10500 (ULS).

S-í!¡>
Ph:i

i-hemisph.
• ■■:■■■ -

■  •'  '■-■'  *'-■'>'  ■  ~~  ■  '-.  '  -  ._..-.•
Exs.:  Antofagasl  ritas,  4450  ni.
Arancio 640 (CONC): Antofagasta: Vega Zorra, 3150
m. Arancio 92249 iLLSi: AnWagastaT Faldeos Vol-

í  .  Zorritas,  3800 m, Muñoz C. 3800
(SGO):  Antofaga  io  a  Mina  Es-
peranto, 3740 m, Muñoz C. $807

.  -
1009 (CONC); Antofagasta: Volcán Llullaillaco, <
m, Arroyo et al. 94010 (CONC).

. Typically oc<

26°S).  Exs.:  Ai  il  ¡tas,  4150  ni.
Arroyo et al. 94075 (CONC): AntotagaMa: Cordillera
Volcán  Llullaillaco,  4000  m,  Werdermann  1017
(CONC);  Antol  -  laco,  4000  m.
Arroyo etal. 94034 i CONO: AnMauasta: Quebrada de
las Zorritas. 4200 m. Baumann 289 (CONC).

ANGIOSPERMAE:  MONOCOTYLEDONEAE

Perennial herh I

Exs Amoragaba: Vega Las .

'  -  '■  .  .:  \  :  --.  :\  .  :.  .  .
C(,N(  '  \nr  lt  a^t  \  kar.Lluih.ll  ^  M,uu

llaillaco, 4500 m. \
■ ■

28,092, 3950 m, Arancio & Squeo 10437 < ULS).



Flora ot Llulkullaco National Park: .

\es. Restncted to high alpine bogs L\s \ntotagasta:

(CÓNC . y-U)." (C( )NC . l >4058 (CONC).

3500 m, Muñoz C.

(CONC). 94050 (CONC).

Phil.
khv! .

ed at maturity. Don
s. E\s.: Antofasasta: Valle de Zo-
(SGO 063055); Valle de Zorritas.
521 (SGO); Antoíagasta: Vega La.
.no et al. 94055 (CONC); Antofa-
o. 32(« ) m. Muño/ C. 3867 (SGO).

E\> \ir >r.ija^a Llanos en Quebrad
4450 m, Arando 636 (CONC).

leaves r> P icalh t  n ,  il  P ine c
Prov. de AntoíagaNta. Líuliaillaeo. Re
04542()i; Antofagasta: Cordillera V\
3500 m. Werdermann 101 1 (CONC);

- i' V .1. ■
of Chile (24°-29°S) Exs.: Ant
4200 m, Arroyo et ai. 04 >ó i i CONC >. 94062 (CONC).

85. Piiccinelliafrigida(FbÜ.) I.M.Johnst.
.■■■■■■■.■  ..  ■■..■;■..■...■

La. Zon tas 42 >(> i
44063 (CONC Antoíagasta raltal. C

eiged elongate eilin-

in high alpine bogs.
lilippi w/o no. (SGO

i SGO, :<ónr

- - _
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