
Contents 
Pa .. 

3. Origins of the Flora of Southern Brazil • • • • • • • • • 215 
Maritime Zone • • • • • • • • • • • • • • • 216 
Coa.stn.1 Rain Forest • • • • • • • • • • • • 219 
Paraguayan Rain Forest • • • • • • • • • • • • • • • 223 
Northern Campo Flora • • • • • • • • • • • 224 
Andean Flora • • • • • • • • • • • • • • • • 225 
Overseas Disjuncts . • • • • • • • • 227 

4. A Synopsis of the American Velloziaceae • • • • • • • 251 

m 



• 

PART 3 

ORIGINS OF THE FLORA OF SOUTHERN BRAZIL 

L nlAN B. SMITH 

Ever since the first land plants evolved, the face of the earth has 
been changing constantly, so that we may safely assume that the 
flora of any given region today has arrived from somewhere else. In 
the case of land recently risen out of the soa, it is relatively easy to see 
whence its flora came, but in the case of a great center of distribution 
like the Amazon Basin it is difficult if not impossible to reconstruct 
its past. 

Southern Brazil, which is to say the states of S~ Paulo, Parana, 
Santa Catarina, and Rio Grande do Sul, is an intermediate case. The 
area is not recently exposed except for a narrow coastal fringe, but on 
the other hand, most of its plant families have their greatest develop
ment elsewhere. Thus there are some fairly obvious lines of migration 
(fig. I). and the continuity of some ranges and the discontinuity or 
disjunction of others indicate that these migrations have taken place 
at different times. The flora of the coastal min forest is a direct 
continuation and attenuatiou of that centering on Rio de Janeiro, 
while the flora of the campos or rolling prairies of the planalto has a 
similarly direct origin from the central states of Minas Gerais and 
Goia.. There is another continuous migration pattern from northern 
Argentina and Paraguay eastward and a considerable amount from 
the Andes. We JUlYe a few wide ranging maritime species extending 
from the north into t.he area, but from due south there is relatively 
little evidence of immigration, possibly because this area may not have 
emerged from tho sea until a later date. 

The discontinuous ranges follow much the same migration routes 
as the continuous ones from the north, but these are suspect as being 
due to gaps in collecting. Of those based on fairly firm evidence the 
most important by far are the Andean, with only a few species each 
for the Austral, coastal plain, and African. 

It may seem presumptuous and reckless to discuss ranges at all on 
the basis of such meager evidence as we now have, and probably we 
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stilllleed several hundred years of collecting and classifying before: tile 
flora of Brazil is rcally well knowu. However, there are certain broad 
physiographic regions that "rc ro".dily recognizable even if they do 
blend at the boundaries, and while collecting and classifying we become 
aware of phytogeographic patterns that correlate with them, like a 
picture slowly coming into Cocus. Furthermore we cannot afford to 
wait indefinitely because the rapid advance of agriculture is eliminating 
the native flom over much of Brazil. 

• 

Maritime Zone 

There is always a seacoast and the highly specialized halophytic. 
flora closely Collows its extremely narrow nnd infinitely long zono. 
For thousands of miles one can pick a stretch of Brazilian coast fit 
random and know that he can find Ipomoea pes-caprae (pI. 1) and 
Remirea maritima (fig. 2) on the sand just above high-tide mark or 
Rhu,ophora mangle (pIs. 1,2) nt the seaward end of an estuary. Higher 
up in the restinga or scrub forest zOlle or on saltmarsh will be 
Hibiscus tiliaceus. If we had complete records of these species their 
ranges would Conn an almost continuous line on the map. This 
assumption is one of the safest that we will make because maritime 
conditions arc much the same the world over. 

However, the maritime flora of southern Brazil has one unusunl 
feature when compared to those familiar in the Northern Hemisphere. 
So Car as present evidence shows, its wido ranging species Itre all of 
tropical derivation and none of circumpolar. The list of such strictly 
or predominantly maritime species would include: 

Sporobo/u8 rn"rginicu8 (Gramineac) 
Stenolaphrum secltndalutn 
Remirea maritima (Cypcracene) 
Salicornia virginiM (Chcnopodi4ccae) 
Canovalia TOata (Leguminosae) 
Hibi8cu8 tiliacewl (Mnlvaceae) 
RMzophora mangle (Rbizophoraccac) 
Conocarpus ercda (Combretnccae) 
Laguneu1aria rucem08fl 
Hydrocolyle bonarienlJilt (UmbelliCcrae) 
Ipomoea pes-caprae (Collvoivulaccae) 
Sca.tfH)la plumieri (Goodcninccae) 

Some of the above like Sporobolu8 virginicus and Stenota,phrum ",cunda
tum (fig. 3) although predominantly maritime also occur inlund. 
Species like Rhizophora mangle on the IIha de Santa Catltl'ina, reach 
their limits in southern Brazil, while others extend beyond, but ap
parently none are found south of the province of Buenos Aires. 

There are a number of subtropical species that are common in tbe 
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FIGURE I.-Different types of migration into southern Brazil. 

maritime zone from southern Brazil to Uruguay and the province of 
Buenos Aires. Among them may be noted: 

Trigloohin .triala (Scheuchzeriaceae) 
Androlrichum trigynum (Cyperaceae) 
Chenopodium retuswn (Chenopodiaooae) 
Altunanlhera maritima (Amarantha.ceae) 
AcicaTpha apathulala (Calyceraeeae) 
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At first glance one might suppose that some of these anived from tho 
soutb, but in each case cbecking reveals that more likely the migration 
was in tho opposite direction or from the west I1cross northern Argen
tina. Whether southern Argentina was submerged in recent times or 
not, its present climate appears to be too arid to allow any trace of 
southern connections below the province of Buenos Aires. 

The maritime zone is unlike any of those that follow in that it in
cludes no disjunct ranges. This situation is no more than might be 
expected from the continuous and constant ecological conditions thllt 
it provides. 

Coastal Rain Forest 

The coastltl min forest (pI. 2) extends some 2000 miles or 3200 
kilometers from extreme northern Rio Grande do Sui to the Herval and 
Tapes Ranges in Rio Grande do Norte. Thus it is about the same 
length as the Amazonian rain forest though only a fraction of the 
width. A flight from Trinidad to Rio de Janeiro takes several hours 
to cross the Amazonian forest but only minutes to cross the coastlli. 
In general the western boundary of the coastal forest is the height of 
land from whirh the sea is visible from many points. Only in Santa 
Catarina docs this zone extend inland to a depth of about 100 miles 
or 160 kilometers. 

In relation to its area the coastal rain forest must be fully as rich 
in species as the Amazonian but the representation by families differs 
greatly. Some families like tbe Vochysiaceae (Stafieu, 1948) are ob
viously remnants of much larger ones of the Amazonian forest, while 
others like the Bromeliaceae (Smith, 1934) have formed a new center 
in the coastal forest and evolved many new species and genem. 
The center of specia tion of the coastal rain forest is very close to 
Rio de Janeiro, now the state of Guanabara. From there the flora 
deteriorates north and south, so that in the area we are considering 
the species decrease regularly from Siio Paulo to northern Rio Grande 
do Sul. 

For example the species of the genus Vriesea (Smith, 1955) in the 
Bromeliaceae are distributed Crom north to south as follows: 

Sptdu 

Espirito Santo . . . . . . . . . . . . . . . . . . .. 31 
Rio de Janeiro and GU8.nabara. (former Federal District).. 54 
Sao Paulo . . ... .............. 31 
Paranll . . . . . . . . . . . . .. ..... 26 
Santa Catarina. . . .. .. .... ... .. 28 
Rio Grande do Sui .. .......... 7 

The areas of rain forest are not all commensurate, but the comparison 
between the first three is fairly close on this score. Parana has much 
less rain forest and Santa Catarina with its westward bulge much 
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more, and Rio Grande do Sui only a remnaut. If these scores were 
to be weighted by areas there would be a fairly regular gradation 
from Rio de Janeiro southward. On the other hand, Rio de Janeiro 
enjoys the advantage of the greatest amount of collecting, so if this 
factor could be weighted also, Rio would not stand quite so high 
above the others. 

More graphic pictures of the situation, though unfortunately for It 

smaller area, are given by Reitz (1953, 1957) for the Palmae (fig. 4) 
and Araceae (fig. 5) of Santa Catarina. Both show an overlapping 
pattern of southern species limits like wave marks on a strand or 
tiles on a roof, presumably due to the differential tolerance of the 
various species to minimum temperatures. The point was made dra
matically when the boom of southward expansion of coffee cultivation 
was stopped by a severe winter with unexpected frosts. 

Reitz's map of the Aracene shows another feature of distribution, 
the evolution or isolation of local species in a wide ranging genus, 
Anthurium, thus bringing in the element of time in migmtions. The 
other species of Anthurium have expanded southward into Santa 
Catarina without essential change, while the ancestral stock of A. 
lacerdae and A. pilonense has not only migrated over the same route 
but developed new species as well. Whether their present restricted 
range is due to newness or shrinking from a wider area, it still indi
cates an earlier arrival for the parent stock than the species that are 
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unchanged. Admittedly there is a possibility that in some cases 
species have evolved at different speeds, otherwise we should not 
have any primitive forms of life left in the world. However, within 
the same genus it would seem less likely for such a difference to be 
large. The same comparison may be found between genera in dif· 
ferent families, where Vantanea compacta (fig. 6) is the sole repre
sentative of the Humiriaceae (Cuatrecasas, 1961) from Rio de Janeiro 
to Santa Catarina, while Que8nelia (fig. 7) of the Bromeliaceae (Smith, 
1955) is represented by several species in Rio de Janeiro and Guana
bara, a different set in Sao Paulo, and still another in Parana and 
Santa Catarina. The probability is that Vantanea arrived in the 
rain forest of Santa Catarina ahead of Que.nelia, the year to year 
change of position in migration being more perceptible than the 
change of form in evolution. . 

The rain forest of southern Brazil also shows evidence of migration 
from tho Amazonian rain forest (fig. 1), though of course to a much 
lesser degree than from the much closer center of Rio de Janeiro. 
The smallness of the Amazonian element is easy to understand when 
one considers the extensi ve barrier interposed by the high dry planaito 
area that lies between the two rain forests for a minimum distance 
of over 700 miles 01' 1100 kilometers. For many genem and even 
some families this climatic barrier is as effective as an ocean. Others, 
however, have found a bridge across through the network of gl>llcry 
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forests (pI. 4) that break up the area. The extent and effectiveness 
of this planalto barrier has fluctuated in the past Rnd is still visibly 
iluctllltting now. As has long been pointed out, new young trce 
growth invades the campo or pnlirie of the plan.lto fiS the climate 
grows moister or dies back as it grows drier. This is comparable 
to the constantly shifting division between long grass and short 
grltSS prairie in central United Sl>ttes and Can ad .... 

The different patterns of mignttioll from the Amazoni.lD rain forest 
would indicate that there luwe been major iluctuMions in tho climate 
so that the barrier of the plannlto has been bridged at different times 
for different groups of plants. Beginning with the migrations that 
appear most recell t been use the species extend across northern and 
ccntral South Ameriel\ without Ilny noticeable change or at most 
with forms that show no geographic correlation, we have (fib'S' 8-10): 

Protiu.m heplaphyllum (llurscraceac--fig. 8, Swart, 1942) 
Tapir-ira gllianerl.<;is (Anacardiaccnc-fig. 9) 
AmaiQ ua guianensis (Rubiaceae-fig. 101 Smith 1.\ Downs, 1950) 

These trees must have migrMcd by gallery forest or there may 
have been continuous broad rain forest between the Amazon and the 
east coast under more fllvomblc conditions. 

Other species combine Amazonian and Andean distribution and 
appear to have sprelld southward through thinner forest at higher 
elevations. HlIch lire (figs. 11- 13): 

Chlorophora tinctor-ia (Morac(·ac:- fig. 11) 
Casearia silvcstris (Flacourtiaceac--fig. 12) 
P:1ycholria cartho.genensis (Rubi:lcCM- fig. la, Bacigalupo, 1952) 

On present evidence they lmvc flILnked the planalto rat.her th,m crossed 
it, but further collecting in the interior could chnngc (.his picturo 
considerably. 

There nre also cert"in weedy species that are not truly Amazonian 
but show much the same overl\ll distribution, not because they are 
characteristic of tho forest but because they immedhttely tILkc ad
vantage of any breflk in it, however small. Such are (figs. 14-16): 

Axonopus comlJre88ult (Gramincac--fig. 14, mack, incd.) 
Xyris caroliniana (Xyridaceac-fig. 15, Smith & Downs, incd.) 
PolygQnum punctatum (Poiygonaccae-fig. 16) 

At tho other extremity of distributional types is the euse of the 
genus Vochysia (fig. 17). Here nearly the same arM has becn covered, 
but the migmtion hilS heen so slow that there has been time for the 
evolution of ... completely new set of species on the planulto nnd almost 
unother in the coast,al rain forest. There is also the disjunct of Quiina 
(fig. 18, Pires, ined .) with one species, (J. glllziovi,:, on the coast and 
the rem'tinder confine.d to t.he AllltlZOn hasin . This nu,y indicate" 
still older migration because of the absence of plannlto species, al
though there is filwllYS the possibility of others turning up there. 
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The migration appears to have taken place at different points all 
across the pltlnalto judging by the occurrence of some species over 
nearly the entire length of the coastal rain forest. A very rew like 
Ghlorophora tine/oria (fig. 11), Casearia silvestris (fig. 12), and PIfY
cho/ria carthagenenll'js (fig. 13) have even connected with the Rio 
Paraguay Basin and entered southern Brazil across the top of Rio 
Grande do Sui, meeting the final segment of the coastal rain forest in 
the northeast corner of the state. However, the Amazonian clement 
is minor, the ParngullYl1n Bllsin having developed a flora of its own 
to an even greater extent than hilS the coastal min forest. 

Paraguayan Rain Forest 

The rain forest of the Rio Paragnay Basin is not a continuous area 
comparable to the Amazonian or the coastal rain forests but a collec
tion of gallery forests that are so broad that they merge when large 
rivers lie close together as in the Misiones Territory of Argentina. 
A comparison of Richards's description of typical rain forest (Tropical 
Rain Forest, pp. 2-7) and Hauman's of that in Misioncs (La Vege
tacion de la Argentina, pp. 14-41) shows agreement in all details, yet 
Richards in his figure 2 follows A. C. Smith and Johnst·on (Verdoorn, 
Plants and Plant Science in Latin America, pp. 12, 13) in ignoring 
this area on his map. Hoehne (Ind. PI. Com. Rondon, p. 12) and 
Rambo (Sellowia, No.7, p. 185) both emphasize the gallery charncter 
of this rain forest and their view is much broader than Hauman's, so 
that Richards after an would seem justified in not including this area 
had he not included similar fragments in northern South America. 

Be that as it may, the southern part of the Pllraguayan forest ex
tends over eastern Paraguay, Misiones, and the extreme western parts 
of Parana, Santa Catarina, and Rio Grande do Sui, and has developed 
a very distinctive flora. It has invaded southern Brazil up the Rio 
Uruguay and its tributaries, Ilnd its migration shows the same over
lapping pattern of distribution as that of the coastal rain forest but 
with an eastward instead of Il southward direction. In Santa Catarina 
where it is known as "mato branco" the forest is quite obviously ex
panding up the river valleys and invading the Araucaria and campo 
zones (personal field observation and Klein, 1960). Rambo notes the 
same movement in Rio Grande do Sui. Of the four hundred species 
listed for the upper Rio Uruguay by Rambo (1956a, pp. 191-207) 
speciltl mention might be made of the following to illustrate the type 
of ranges in the Paraguayan forest flora (figs. 19-26): 

J P3eudoplantago jrieBii (AmaTanthaceae fig. 19, Smith & DOWDS, 1960) 
Balfourodendrnn riedelianum (Rutaceae-fig. 20, Cowan, 1960) 
Holocalyx balansac (Lcguminosae-fig. 21, Burkart, 1943) 
Bernardia pulr.hella (Eupborbiaceac--fig. 22, Smith « Downs, 1059) 
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Euphorbia sciadophila (Euphorbincc:lc-fig. 23) 
Diatenopteryx 8orbi/olia (Sapindact.'ae fig. 24, Radlkofer, 19;H- 34) 
Patauonula americana (Bornginaceae-~fig. 25) 
Dunalia brevijlol'u (Solanaceae fig. 26, Sleumer, 1050) 

Some species have rather r~" trjcted ranges like Psewloplantago 
Jriesii lind lIoloealyx balansae, while others such l\S Bernardia pu1chtlla 
and Dunalia breviflora huve crossed the planalto and tbe divide and 
entered the cOi1Stal rain fores t . It has been claimed t·hat new or 
isolated species do not occur in the Parttgllayan forests of southern 
Bmzil, which would indicl\te u receut migration. Certainly they 
al'C not so evident liS in the co"stal rain forest. On the other hand, 
such monotypic endemics as Pseudoplantago (fig. J 9), Aphaerema 
(Flacour!i"ce"e), and Scbenckia (Rubiaccae), would argue a rather 
distl\nt origin for the Pamglll,Yl\n forest flora as " whole. 

Northern Campo Flora 

The campo or pmirie flora of southern Brazil derives in part frolll 
the central Bra7.ilian highland or planalto and in part from the Andes. 
It is a crazy quilt cut hy a fine dlmdri tic pattern of angiosperm gallery 
forest in much of Silo 1'IIulo "nd Rio Grande do SuI and occurring 
only as isolated openings iu the AmucarifL fOl'IuaLioll of Parana, 
Snnta C"turina, and northern Rio Grande do SuI. It is cOllsidered 
by some to be the oldest of the large formations alld the lack of a 
well defined pattern of distribution would support the idea. Several 
fllmilies and mllny genera center in Minas Gerais on tbe planalto, 
but it is even morc difficult than in the Amazonian 110m to find species 
with a continuous distribut.ion into southern Brazil. 

The Vclloziaceao (fig. 27), 011 0 of the most characteristic families 
of MinllS Gerais, well illustrates tbis situation. The plants grow on 
dry barren slopes and crests and the spocies in most cases have small 
mngcs. The few that rellch sou thern Brazil are isolated species Imown 
from a single locality each. Incidentally this family also illustrates 
a fallacy of some plant geographers. Its world mnge has been shown 
as a line enclosing the whole Amazon basin, while its true occurrence 
there is limited to a few bare peaks near the edge of it. Similarly 
the points indicated for Ve\loziaceae in the arca of the coast.al rain 
forest all represent bare granite peaks rising "bove the forest (pI. 3) . 

Perbaps D7Jckin. (fig. 28) in the Bromeliaceae is a bet·ter example be
clluse it ranges over tbe planalto of all southern Brazil and beyond, 
thougb it does include more species on the coast and in open spots in 
the coastal rain forest. Again the species are mostly narrow endemies. \ 
There are 28 species in Minas Gerais "g"inst only 2 in Rio de Janeiro 
lind Guanabara showing that it is truly a genus of the plo.nalto, and 
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the numbers hold up well southward with 7 in Sao Paulo, 8 each in 
Parana and Santa Catarina, and 9 in Rio Grande do Sui. 

The Eriocnulaceae are undoubtedly the most extreme case of high 
concentration in Minas Gerais rapidly dwindling out in southern 
Brazil as the distribution of the species of Paepalanthus illustrates 
(from I'vfoldenke, 1959 a- b, 1900): 

Mina.s Gerais . . . . . . . . . • • • • • • • • • • 

Rio de Janeiro and Gusosbara. . . . . . . • • • • • 

Sao Paulo . . . . . . . 
Parana . . . .. . . 

• • • • • • • • • • • 

• • • • • • • • • • • 

Santa Cut.nrins. . 
Rio Grande do Sui 

• • • • • • • • • • • • • • • • 

• • • • • • • • • • • • • • 

PAraguay . . . ... . • • • • • • • • 
Argentina . . . . • • • • • • • • 

Uruguay . . . . . • • • • • • • 

Sp<d" 
660 
21 
27 

9 
8 
5 
2 
o 
o 

It has been difficult to find single species to illustrate the full sweep 
from the central planalto south, which is probably another indication 
that the flora is old Ilnd that its gene.ra have had time to break up 
by evolving new species to fit local conditions. Either the ranges 
are too limited to give a good ilInstration or they spread out into the 
coastal zone t.aking advantage of open areas and thus nre not wholly 
typical of the planalto. However, the following give some idea 
of the situation (figs. 29-33): 

Esterhazya .pl,ndida (fig. 2!}-partly co .. laI) (Borroso, 1952) 
Baccharis anomala (fig. 3G----partly coastal) 
Baccharis megapotamica (fig. 3I-not known to be coastal) 
Vernonia nitidula (fig. 32-parUy coastal) 
Vernonia platensis (fig, 33-not kDown to be coastal) 

Some species like Lobelw. camporum are found throughout the campo 
of southern Brazil up to the highest points but are indifferent to 
altitude and occur also at low levels along the coast. Even such 
species of general distribution in the area are disjuncts in a sense 
because t·he campo itself is disjunct and does not provide the means 
of a con tinuous range. 

Andean Flora 

The genera that have invaded southern Brazil from the Andes 
show the greatest diversity in distribution of all that we have studied 
so far, indicating the longest time elapsed during the migrntions 
from first to last. Some genera include single species that bridge the 
gap and go far beyond, while others are widely disjunct with few, 
localized, and distinct species on either side. The first represent 
extremely recen t migrations and the second ancient ones and thero 
nre mlmy intermediate cases. 
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The recent type of migmtion is shown by TiUandsia usneoides (fig. 
34) of the subgenus Diaphoranthema. Its rnnge is so large thnt it is 
thought of as neotropical. Yet its kindred ILre nIl represented and 
in some cases confined to a small ,1rea in northwestern Argentina and 
vicinity (Smith 1934, 1935). Further testimony of its Andeltn origin 
and preference for cool climnte is shown by its avoidance of the 
Amazon basin nnd its extension in the United St.ates as fur north as 
Virginia, the extreme point in th e Bromeliaee"e by over 500 miles or 
900 kilometers. Its recent evolut.ion is sho"W'11 by its highly specialized 
structure, with the inflorescence reduced to a single flower and the 
leltves taking over the funet.ions of the lost roots. Everything points 
(0 Tillandsia 1Lsneoides having been (.he lntest invndcr of southern 
Bmzil from the Andes. 

However, most genem of Andean origin do not include single species 
extending ILII across South AmericlL und hnve n maximum distribut.ion 
in the enst from slightly north of Rio de Janeiro to Uruguny. Almost 
1111 of these ha.ve the greater pltrt of their eastern range ill the rom 
southern Brnzilia.n sta.tes and many do not ~xte.]\d beyond. Also in 
the larger examples of this patt.ern th ere is .\ link across northem 
Argentina t<l the area oC distribution in the Antles. The species of 
southern Brazil are plants oC cool moist climates and have their ("enter 
of speciation on the crests of the divine a.nd from there extend west
ward on the pllllll;\to mingling and competing with the Rom of the 
northern campo zone. The species cOluwcting across northern Argen
tinlL arc necessarily more tolerant of hellt and aridity thun those on 
either side of them. Tbe ranges oC the Andean genem, have beell 
pinched in the middle by the southwarn push oC Amazonian helLt and 
the northward push oC Pa.tngoninn aridity (fig. 35). Iu many cases 
the liuk ha.s been completely broken. This situation makes interest.ing 
comparison with Nort,h American disjunct.ions between enst and west 
where glaciation has been used as an explnnation. The most recent 
glaciation in South Amcrica preceded Roweling p\llnts, so t.hat climate 
alone accounts for not only t.he occurrence of the disjunction bllt· for 
its continuance also. 

One oC the best cxltmples we know of a wide rauging Andean element 
in southern Bmzil is the genus Hypericum (fig. 36). It has numerous 
species ennomic to the Andes ,,"d 25 found only ill eastern South 
America (Smi th, 1958b). Hypericum canna/um by It strange coinci
dence is the link across, its name ref CITing noL to this but to its 
pcrfoliate leaves. In addition to what is indicated on the map, there 
is If. mutilum of North America. occurring on both sides of South 
America applLrcntly from pre-Columbian times, If. perforatum 
recently naturlllized from Europe, and If. ge1ltianQides, a nntural 
disjunct with North Amcricl1. 
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The genus Berberis (fig. 3i -Schneider, 1904-05) has an ovemll 
appellrsnce in South America much like Hypericum, but h,ts a single 
disjunct species, B. montana, occurring in central Chile lind on Campo 
dos P'tdrcs, the highest peak in S,mta Catarina. It is thus intermedi
ate between Hypericum and the genera that arc completely disjunct. 

IIel'reria (fig. 38) is unusual in having more species in the e!lst tllI,n 
in the west (Smith, 1958a) .md unlike Hyp"icum lind Berberis does 
not occur outside South America. It still hilS a link across northern 
Argentina. Viviania (fig. 39), however, bas lost all connection and 
hus no species common to botb areas (Knuth, 1912). Crinodendron 
(fig. 40) is similar hut its representation in southern Brazil is limited 
to C. brasiliense (Reitz & Smitb, 1958), endemic to the peak of Cnmpo 
dos Pudres. 

Araucaria (fig. 41) is represented by A. anguslijolia in southern 
Brazil (pI. 4) and A. araucana in the southern Andes on the Argentine
Chilean boundary, and by a number of species in Australia and the 
southwestern Pacific region. The disjunction is the longest we have 
met of this type, some 1100 miles or 1800 kilometers, and at the 
samc time the most certain. Herbs or low sbrubs might be overlooked 
in some sheltered spot in tbe interval, but tbere is no chance of hiding 
thc stately pinheiro. It st.ill shows movement as its heliophile progeny 
slowly invadc the campo, but on the othcr side it is losing at a much 
faster rate to the inroads of the Paraguayan forest and to man (Klein, 
1960). 

Cordyline (Baker, 1875) of the Liliaceae has a range much like that 
of Arauca·ria except that there is no Andean specics known to link 
O. dracaenoides (fig. 42) oC southern Brazil with tho rest of the genus 
on the other side of the Pacific. It might equally well be classed with 
our overseas disjuncts except for tbis similalily. 

Overseas Disjuncts 

Under the title of overseas disjuncts we have a miscellany of odds 
and ends, SOllle 01 which are probably pre-Columbian arrivals in 
southern Brazil and others that are not, but arc obvious weedy new
comers. Sometimes it is difficult to decide which. Arenaria groen
landica on a single peak in Santa Catarina (Smith & Downs, 1960b) 
and known clsewhere Crom Georgia to Greenland in North America 
hardly seems likely to be a weed. Hypericum gentianoides 01 Rio 
Grande do SuI, Paraguay, and eastern United States (Smith, 1958b) 
might, possi bly be n recent introduction, but Rambo who found 
it in Brazil, thinks it unlikely bccause of the habitat. Proserpinaca 
palu.,tris (Reitz, 1954) of Santa Catarina and Rio Grande do Sui is 
indistinguishable from the Nortb American plant. The tbree taken 
together and compared with a more nearly continuous range such as 
that of Utricularia subulata make a fairly consistent pattern. 

[i97430-62 2 
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Links with Africa, whether specific like Xyris anceps and X. capensis 
or generic like Pitcairnia and Rhipsalis, are indirect, with the South 
American center lying to the Ilorth of the area we are considering. 
Tbe European links, sO far as I bave been ahle to a.qcertain, are all 
recent weedy introductions. Rambo has covered much of the details 
of this flora (1960) and its origin is too obvious to need discussion here. 
If his list is anywhere near complete it would indicate that southern 
Brazil is not so badly overrun with weeds as are equivalent latitudes 
in North America. 
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FIGURE 39.-(Top left} Andean migration: Yiviania. 

F,G URE 4O.-\fop righ t) Andean migra.tion: C,i"od~nd,()n . 

FI GURE 41.-(Bottom left) Western Pacific migration: Aro'Ucaria. 

FI GURE 42.-(Bottom right) Western Pacific migration: Cordyline dracamo,'de: . 
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