ADIRECTIONALCLINE IN MQURIRI

Abstract

rMorphological vanation i Mouriri guia
nansis s described and analyzed throughoa!
its range in Brazil and adjacent -egqions. Featu-
vas that vary are ovary size, locule and ovuie
numbar, shape and smoothness af the leaf biade
and petiole length, The largest ovaiigs with the
most ovules oeeur in west central Amazonia;
intermediate sizes and numbe-s are widespread
Lbut reach the coast only betweer Marajd ana
Ceard; and the smallest ova:ies with the fewest
focutes and ovules are coastal ar nearcoastal
from Delta Amacuro in Venezuela to Maralo,
Small ovartes also occus in coastal Alagoas and
at Rio de Janeiro, Ovaries with the fewest locu-
tes and ovules are believed to be the maost
specialized, the result of evolution toward
decressed waste of ovules, since the fruits of
alt rnembers are few-seeded. Leat charactars
correlate  statistically  with  oyuig numbers.
Possible origan of the distribution pattern of
the species is compared 1n terms ot present
~anfall patterns and in terms of Plesstocens
climatic change with associated forest refuges.
tis concluded thar hoth phenomena were
. rohably influential. High specializaiion appe
S 10 have sccompanied isolation,  {nr reasons
it are unclear, Because the plants from Delta
ackno to Maraidd ae thie most specialized
“hey may once have beea mo:se isolated than
v,

INTRODUCTION

Meouriri guianensis s & small some-
tirnes shrob-like tree of the neciropics.
fts  distribution  lies across Brazil and
extends te Venezuela on the noiin and to
Rio de Janeiro on the south {Fig. 10)
Certain characteristics of the plants are
nighly variable over this range; the varia-
aon 15 examined here to see to what
oxiznt at rpay correlate with the geogra-
ane distribunion. A unusual feature of
1 arasent example s that the direction
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of spaecialization of the nos!t omoort.n?
variable, tne ovary, can ne cleariy idens;
fioed Thie overdll oatte:n ol dostiihutior
was briefly described o soiously (Mortes
1975, 1976} the preser e of .ol T

led report.

MATERIAL AND MIETHOD

92}

The study was carried out wile

pressed specimens borrowed from many
herbaria, to whose curators | am gratefui.
The most instructive characters are those
of the unripened ovary, and thererorn
only ilowering material was of value
most cases. |1 was fzcessary that soe:
mens have a consiiershle excess of T
wers for the dissections 1¢ e made =
thout harm but fortunately only a ioew
coliections had to for this
reason. tn a few critical fruiting collec
tions leal measuraoments alone were recos
ded. The omissivn  of fruiting:
collections from Figa. 0 does not maten
ally affect the distribution shown, partiy
because maost collections of the species
are of flowering plants, partly because by
qa0d tortune most of the fruiting ¢ ole-
tlons are from localities where Howermg
material has also been iaken or from
places nearby. No viporiant range extern
sions aie omitied. Coverage of the collec
tions | believe 1o be adequaie for the
purposes of this paper, but there are
inany gaps which will probably be filled
in the future.

The relevant tlorat features are tho-
se of ovary size and shape {Fig, 3-9} and
the inner components that affect those
characters. The diameter of the dried

be omitted
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ovary car be used as one parameter;
segever, outside measurements of the
wirerng and often distorted ovaries are
Soroabways reliable. The ovary size is a
Secion of the number of ovures within,
5 lesser extent of the number and

PR
- rwst of the partitions. Consequently
+ sumnoers of locules and ovules have

ooty magped as the major variables of the

SMaterial permitting, three to five
Bueeccs were dissected for each of the 71
examined and  occasionalty
G emptations of matenal precluded
i samples. Inomost cases the range of
S encountered ioa given collec-
toors was not great with these small sam-
winthers, leading me to believe that
Ceorpsunis are reasonably representative.

sonsistency  of counts of different
dhaorice bom the same locality and the
~oesimeney of the patterns shown in Fig.
S sune the apinion that the results
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deatety Sor ase.

Tie leaves aiso vary with geography.
Liege siape s the most consistent varia-
et s readily measured, and the
saein o e basal angle 1s the most con-

a1 endracter of tae shape. As the an-
Se becomes nartcwer, the leaves tend to
oome aote eflipnic and less ovate, but

ws nes not atways nold. The paossibility
Al cne leaves on oa particular specimen

» w0l cepresent a noim for that plant is
2 roner that cannot be avoided.

Laaf variotion on the same specl-
st ois often considerable. The leaf-bea-
AR eaViGs grow In spurts or tlushes, with
rovng periods between, The lowest lea
ves ot each growth flush tend to have the
widest ocluded basal angles, the uppe:
thie narrowest (Figs. 1, 2). The difference

avoe vary shignt, When there s but a
singia pair of leaves on a twig, its feaves
are minst often like those of the lowest
feaves o sometimes the middle leaves of
wwics with several pairs. The average angle
soused hiore to express this leat character.

WwWhen the leaves are folded lengthwise no
reliable angle can be obtained. When all
are loose in a pocket an average angle can
of course be obtained but there is no
certainty that the fowest and uppermost
forms are present. Averages range from
790 to 1B09; the smallest and largest
individual angles measured were 610 and
1800, The basal angle is shown in Fig. 10
as a continuous variable.

Petiole lenght is also variable and
has been mapped. The length ranges from
1to 5mm, and the averages of the collec-
tions vary from 1.5 to 4 mm. {n this ins-
tance a two-state presentation seemed all
that could be justified; a bar on the dia-
gram in Fig. 10 indicates a petiole average
greater than 2.5 mm.

The prominence of the lateral
nerves in dried leavss is also greater in so-
me areas than others and is mapped,
aithough sometimes highly variable and
dithcult to measure consistently, only a
visuat estimate being practical. The aried
ieaf suiface was rated on a scale of 1-.5,
from veiny to smaoth, using a standard
veiny collection 11684} and a
smooth surface as reference points in
this case also only a two-state presenta-
tion 15 given 1n Fig. 100 A har on the
diagram irclicates a smoothnass rating of
greater than 3

The shoots of these plants are of
two types, leader shoots and dorsiventral
ones, and leaves of the two are dissimilar.
The relatively few leaders, which qgrow
upward with great vigor, bear unusuaily
short leaves which are often cordate at
base, white the much more common
dorsiventral shoots pioduce the typicai
leaves of the plant. Only the typical
leaves are referred to in this paper.

{#arlay

RESULTS
Examination of the distribution
map (Fig. 10) shows the following points

of significance:
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1. Locule number. northeast vp of Marajo.
C. The coasial  and near-coasta;

A. This varies from 5 (rarely 6] to collections s Alagoas and Rio
one. Plants with 5 and 4 locules de Janeirc have relativary low
are very widespread. iocule numbers. The 2.5 that

B. The smallest locule numbers occurs on e apper Rio Brae
occur from coastal Delta Amacu- co i3 exceptional, by far the
ro to the south side of Marajo. smallest number in the interior.

those ovari i .
All those ovaries with 2.5 or 2. Owule number.
fewer locules ceccur here, and
none here have more than 3 ex- A Thiis correlates with focule numi-
cept for the callection at the Der, with some variation. Five
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Figs. 1, 2. teafy twigs illustrating variation In shape of leaf blade fram plant

to plant and from lower to upper leaves in a growth flush. Tracings. 1. lwoore
437. 2. Broadway 275. Fiy,. 2-9, Inferior ovary andcalyx of different flowers

illustrating variation n size - d shape of the ovary in dried flowers. Camera luci-
da. 3. Ule 5015, 4 Level 11z h Kubitzki 75—79. B. Weddell 2494, 7. Froes

2008. 8. Oliveira 2082. 3. Subirot s.n.
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iocules are usually assaciated
with 15 or more ovules, never
fess than 11, The smallest ovule
numbers occur only in ovaries
with 1 or 2 locules.
The greatest number of ovules
occurs in west central Amazonia.
The largest number counted
was 33, for the plant with
an average of 29.3. The
Auibers decrease to the north,
east, and south from here. An
area of moderately high numbers
occurs along the Amazon in Para
High-intermediate ovule num-
ners of about 20 occur in wes
rern Venezuela, southwest Ama-
zonia, two places northwest of
Brasilia, and at one site in inner
Maranhdo. None are on or near
the coast.
Low-intermediate numbers  of
about 12-15 are widespread, and
extend to the coast between Ma-
rajo and Ceard. This is the only
part of the coast occupied by
piants of intermediate numbers.

. A group of 5ix similar collections

is found in west-central Mato
Grosso. The similarity in locule
and ovule numbers is emphasi-
zed by generally similar leaf cha-
racters.

The low ovule nurbers of 7-9

are all coastal or near-coastal,
occurring between Delta Amacu-
o and Marajo. tn this respect
they coincide with the low locuie
numbers mentioned above and
with the small sizes mentioned
below. No ovule numbers here
are greater than 11.3 except for
the collection at the northeast
tip of Marajo. The 10's and
11‘s are all from the Paramaribo
area. The smallest individual
number counted was 6, for the
Surinam collection with an ave-
rage of 7.3.

G.The only otner occurrences of

10's and 11’s below 11.5 are
also coastal or nearly so, one in
Alagoas and two at Rio de
Janeiro. The exceptional colle-
ction from the upper Rio Branco
with 11.6 ovules {referred to in
paint 1D} is the inland collection
closest in number to any of
these: five of its flowers yielded
ovule counts from 10 to 13

_ Qvary diameter: the fewer the

ovules and locules, the smaller
the ovary. Size differences arve
slight but rather gonsistent. Thus
the largest ovaries are found in
western Amazonia and the smal-
lest omes on or near the coast
from Georgetown to Amapa. Al
ovaries less than 1.2 mm in dia-
meter accur in the latter area,
none are 1.3 mm or greater, and
only two measured 1.2 and
1.25 mm. The coastat collection
in Delta Amacurc has a small
locule and ovule number but
measured 1.3 mm as did the col-
lection on the south side of
Marajo. No iniand collections
had dry ovaries measuring jass
than 1.2 mm.

Leaf characters: these are highly
variable, but some correlations
with distribution do exist. Near-
ty all the coastal plants, from
Delta Amacure to Rio de Janet-
ro, have broad 1o moderately
broad basal angies, short petioles
and veiny leaves, whiie plants of
the interior tend to have the
opposite conditions. An abstract
factor to express these condi-
tions can be made for each col-
lection by multiplying the avera-
ge petiole length by the inverse
of the blade angle by the leaf
surface rating by 100, The coas-
tal plants have relatively low
factors and the inland ones rela-
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tivaly bigh factors; when the two
are compared as groups the dit-
terence is highly significant {F
test, P = < 001} The same re-
suit 1s reached using only the
ptade sngles. The coastal plants
iromn Delta Amacurs to Amapd
have shghtly lower factors than
se from Maralo to Ceara but
e difference 1s not statistically
sigaricant, When the leat factors
are tested for correlation with
ovitte numbers the resuit is also
ughity significant (P = - 001},
tha high factors correlating with
i ovule numbers. Throughout

s+ of the interior the leaf cha-
ars are quite variable, but
Tued centers of long petioles, low
sasal angles, and smoath surfs-
vie -0 be seen in Frg. 10, one
sioie the lower Amazon and the
atner in Mato Grosso.

. very few collections have Deen
made 1 the central Amazon ba-
sin except along the Amazon
tiselt Whether this presents a

L picture or resuits from in-

wlete collecting s unknown.

in order to determine if the species
might be camposed of two or maore 1axo-
nomic grcing, frequency histograms were
made of 12 single most reliable characte

uvule number {Figo 11}, One diagrsm (A)

uses anly thn average numbers plotted in

Fic. wile the other (B} uses all ind:

vidual cou is In A one sees a grouping of

flowers wtihe 78 ovules which 15 so dis-

tinct that ~@ie might think it indicates a

taxoran... it {see point 2F abovel. Ho-

(

i

wewa 1 it is sgen that the gap between
oo 3o wudes ks bridged by many indd
yidus, ! ar from plants with averaga
RIVTEE et than 10, This suggests at

feast 10t chie gap is not as sharp as the

averagr “e it appear, There 15 another
factoi wi . o artly explains tne groupings
seer: - A o0 gvules tend to be the same
nuTHer 5 placenta; usually there i

A Dirsction.d zline in. ..

a single placenta in a locule. The total fo
the ovary will be the product of loculs
number times the average number of ovu-
les per locute {Tabte 1}, The total num-
bers of 20 and 20, 16 and 15, 12 and 12,
and 9 and 8 are cleser to each other then
to adioining numbers and would creat=
peaks in a histogram much like thosa
actually found in Figs. 11A and 118. Ths
20 20 peak shows only in 118, In 11A,
onty the peak at 14 is out of place. Con-
sequeptly, although the few-ovuled coas-
tal plants have developed mare or less
recognizable features, they do notappear
sutticiently distinet as groups to warrari
taxonomic status.

From a purely morphological point
of view it is noteworthy that the placen
tation in certain coliections with high
pvule npumbers {Appun 1711, Krukoff
6613, Levet 118, Prance & Silva 58321
Ule 59751} resembles in part that of seve
ral species of Mouriri in which the ovules
are borne an all sides of each placenta. In
the coilections nameda the ovules are
often arranged m a {fuil circie at the apex
af the placenta, but spread apart to pass
on each side of 1t part way toward the
bise.

CISCUSSION

T:e overall d.stribunon patternis
ong in which flowers with the largest
ovaries and the most ovuies occur in wes:
central Amazonia waile the smaliest ova

ries with the fewest locules and ovules are

coastal or near-coastal from Delta Amacu
ro 10 the south side o1 Margjd, with two
otirer localities of small ovaries in coastat
Alagoas and at Rio de Janeiro.
Considering what is known o1 the
viiviogeny ot the genus {Morley, 1853,
1976} there can be no doubt that the
5 loculed condition is primitive for the
spoces and thet the sower pumbers of
facutes and owvules represent progressive
reduction. The maore primitive members
o1 the subgenus Mourirt, to which M.
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diemeter of dry ovary, 2 mm in this example
42— overage no of locules

20 -— average no. of ovules

rlT-A—pe?io\es relatively fong
| >—basal angle of leal blade narrow

leat surface relatively smooth

Fig. 10. Distribution of M. guianensis showing geographic variation of selected
flower and leaf characters. See legend. A bar is shown when the petioles are mo-
re than 2.5 mm long, and when the leaf surface is smoother than the median on a

smeothness schle. Included angles of leaf bases range from 790 (narrow] to 1600
{wide). See Materials and methods.
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guianensis belongs, have 1b-30 owvules
rer ovary and it therefore appears reaso-
nahle to suppose these numbers to be
crimitive for M. guianensis. Therefore
sccording to the present distriliution the
rmost primitive members of the ssenies are
chnse of western Amazonia and the most
specialized ones air 1he coastal and near-
coastal ones with small ovaries and few
locules and ovules. The species appears
to have originated in the west and migra-
ted north, east and south from there.

An adaptive value can e rationati-
sed for the more specialized forms. All
known fruits of the species are small and
contain one or two or &l nest three
seads. Small few-seaded frunts are found

in the most widespread species of the
tribe  Memecyleae and appear to be
advantageous for Lird dispersal (Moriey,
1975 p. 19). Since so few seeds are wro-
duced, many ovules must abort when 2
large number is present before fertiliza-
tion. One might therefore expect a reduc
tion series in_ovule number to accur 1n
the interests of greater efficiency.
However, it is not clear why this
reduction should have been accelerated
more in some areas than in others. One
can only speculate that unknown compe:
titive forces were greater in the areas of
reduction. Because those areas dre all rels:
tively small at present and may have been
smaller in the past it is possible that de-
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Fig. 11, ir
of the aveiuge:
from 13.8 to

de.

Materials and methods, and Results.

ueacy histograms of ovule numbers in M. guianensis. A. Freguencies

o T U e read to the nearest whole number, e g. 2 number
145 1z counted as 14, 8, Freguencies of all individual counts me-
The salne numb el of couns could not always be made for each cotlection; see

3 Directienal c¢line in.
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creased population size with its modified
evolutionary forces may have been ane
factor in promoting the reduction. Diffe-
ring dispersal agents and other altered
environmental conditicns might also have
played a part.

The association of leaf characters
with ovule numbers {point 4 above) sug-
gests that teaves with long petioles, nar-
row basal angles, and smooth surfaces
may be primitive for the species.

In seeking an explanation of the
distribution pattern of the species, we
should first consider whether it might
have developed under present environ-
mental conditions. I so, the distribution
of the variables in the species should
match  present  environmental  zones
reasonably well. Rainfall is the factor
most easily compared, although even for
it the information available is incomplete

(Fig. 12). tf one excludes the plants of
Alagoas and Rio de Janeiro, there is some
correlation of distribution with precipita-
tion to the extent that the iargest ovaries
and the smallest anes both occur in areas
of high rainfall, one inland, the other
coastal. The intermediate sizes and num-
bers occupy a wide range of rainfall zones
but the ones that reach the coast, from
Pard to Ceara, are mostly in a region of
lower rainfall. The Alagoas collection
correlates with an isolated pocket of rela-
tively high rainfall and a very shart dry
season (Prance, 1978). Only the Rio de
Janeira site appears to have no relation to
a zone of higher precipitation and here
the dry season is not very pronounced,
probably a relevant factor. Both the Ala-
goas and Rio de Janeiro sites are in a nar-
row coastal strip of “moist’’ forest which
extends north from Santa Catarina to Rio
Grande do Norte (Mori at al, 1981).

Table |

Locule and ovule numbers in M, guianensis The average number of ovules per locule
may vary from flower to flower and from collection to collection, resulting in diffe-
rent total numbers of avules in avaries that may have the same numbers of locu
les. Same total numbers are closer to each other than to others: 20 and 20, 16 and
15,12 and 12, € and 8. These groupings may partly account for some of the peaks

seen in Fig. 11, See Results.

Average
no. of

ovules Total
No. of per no. of
locules locute ovules
{or (or per
placentas)  placenta) ovary
5 6 30
5 5 25
5 4 20
5 3 15
4 5 20
4 4 16

806 —

Average
no. of
ovules Total
No. of per no. of
locules locule ovules
(or {or per
placentas) placenta) ovary
4 3 12
3 4 12
3 3 9
2 or1 4 8
2or 1 3 5]
{1 locule
always contains
2 placentas)
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A broad relatively dry zone of less
than 2 m of rainfall extends from sou-
theast Brdazit northwest across the Ama-
zarn and partly separates the wet coastal
strip between Defta Amacuro and Marajo
from the wet interior. The bulk of this
dry arm northwest of the Amazon is
shown by Brown {1982] as having a pro-
nounced dry season of from 3-8 months.

The distribution of the plants wi-

A Directional cline in

thin the wet coastal strip just mentioned
1 also carrelated with rainfall 1o a mode-
rate degree. A close comparison of Figs.
10 and 12 shaws a very close correlation
at the Delta, while southeast along the
coast the collection from sites with 2.5 m
of rainn or more tend to have fewer locules
and ovules than those from slightly drier
areas. Thus it cun be s3id that there is a
“Uinire but imperfect retation between

— 807



present rainfall patterns and distribution
of the different forms of Mouriri guianen-
sis.

The very high water table ot most
of Delta Amacuro might lead one to sus-
pect a relation between this condition
and the plants with few ovules. However,
in French Guiana similar plants grow at
the edges of savannas which are relatively
dry according to Granville (1982).

Nor does the available infermation
on s0ils and other environmental Yactors
appear to coincide with the distribution
of the species.

The fact that the plants along the
coast have leaves with relatively short pe-
tinles, broad basal angles, and veiny surfa-
ces (point 4 above) suggests a relation
between these forms and maritime influ-
ences; the adaptive value of such forms if
any is unknown.

If the species diversified under
present conditions, one would hypothesi-
ze its history about as follows: moderate
reduction of the ovary tended to occur as
the plants spread north, east, and south
from the point of origin in the west, per-
haps in relation to environmental gradi-
ents, but this is not clear. Isolation does
not appear to have been a major factor
in this development. Plants with maodera-
te reduction carried to the coast between
Marajo and Ceara. However, when the
plants penetrated the broad dry zone
mentioned above and reached the coast

between Delta Amacuro and Amapé and-

became adapted to coastal conditions
there, a sufficient degree of isolation exis-
ted in this case to permit accelerated
evolution under present conditions. Par-
tial isolation or the existence of environ-
mental gradients may permit such diffe-
rentiation (Benson, 1982, Endler, 1982).
Long distance dispersal would have
brought the plants to Alagoas and Rio de
Janeiro, where they were well isolated
and where accelerated evolution appesrs
to have taken place. Being bird-dispersed,
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the ptants presumably have high mobility.
Bird migration routes could have bean e
factor.

However, the degree of reduction
seen in the plants from Delta Amacuro to
Amapa is very sharp and may have been
produced under conditions of greater iso-
lation than now appear to exist,
especially considering that a similar but
slightly lesser reduction tocok place
apparently under nearly complete isola-
tion at Alagoas and Rio de Janeiro. The
refore it is possible that the observed
differences are at least partiy the result
of past climatic change -which invalved
to some extent the various Pleistocene
forest refuges tiint ave been proposed
as centers of forest contraction and ex-
pansion durir 3 these changes. The subject
is reviewed by Simpson & Haffer (1978).
Some correlations exist: {1) the plant
with the most ovules, in western Amazo-
nia, is close to one of Prances (1982) re-
fuges although not within it. (2) The
Alagoas location is within or very close
to the proposed forest dispersal centers
for numerous vertehrates (Muller, 1973)
and several genera of butterflies {Lamas,
1973, n. v., ill. in Simpson & Haftet,
1978). This site is also at the southern tip
of the Pernambuco endemic center for
forest butterflies as shown by Brown
(1977, 1982). (3) The Rio de Janeiro
location is recognized as a probable forest
refuge on the basis of neotropical hird
distribution (Haffer, 1974}, nymphalid
tutterflies (Brown, 1977, 1882), nume-
rous vertebrates (Muller, 1973), and trees
{Mori et al, 1981}.

The coastat strip from Delta Ama-
curo to Amapa in which ocecur so many
plants with reduced flowers finds no close
counterpart in the propaosed refuges.
However, Muller (1573) and Ab’Saber
{1982) indicate a large inland arboreal
dispersal center nearby that extends from
just south of the Orinoco delta through
most of Amapa, avoiding the coast except
just northwest of Georgetown. Prance

Motley



shows two smaller refuges farther infand
in the same general area, and Brown
shows a part of Amapd as a refuge.

If climatic change involving refuges
was a major factor in the modification of
the species, then its history might have
been as follows: during a Pieistocene dry
period the broad relatively dry zone of
jess than 2 m rainfall that extends from
southeast Brazil across the Amason to the
northwest hecame drier and expanded,
dividing the population into four groups
of different sizes-the plants tc the west,
those crowded aiong the norrheast coast
From Delta Amacurno to Amapd, and
those in Alagoas and Rio de Janeito. The
piants trapped along the northeast coast
[ollowed the maoist zones; if the present
rainfall pattern is refevant they would
have been scleezed into a small area in
eastern French Guiana ana nearby Amapa
with possibly a second group in Guyana.
During the Flandrian transgession they
would have been torced infand, very
tikely to the approximate sreas proposed
as refuges by AL Ssber, Brown, and
Prance. The transgression would also have
driven plants from the area of the Atlantic
embayment
aersisted  along 1he main watercourses.
For reasons that are unclear bur which
ma ; have been related to smail popula-
tion size, the coastal plants evoived rapi
diy 1y the direction of smaller ovaries
with  ewer ovules; reproductive barriers
seem ot 1o have been formed judging by
the series of transitional forms, but this
has not been tested. The plants on the
west remained relatively unchanged.

When climatic conditions shifted
toward those of today, the plants spread
into all suitable habitats, occupying much
of the territory between the four restric-
ted zones including the coast between
Marajo and Ceara. Plants within the four
zones tended to keep their orisinal cha-
racteristics, but the migrants rleveloped
more or less intermediate traits, possibly
due to hybridization.

that might otherasse have
}

A Directional cline in. ..

The Alagoas and Rio de Janeiro colo
nies remain isclated, but some of the
plants of the northeast coast are now
close to plants of the interior and it is
here that any hybridization and thus
“secondary contact’”’ would have taken
place.

In fact it does not appear necessary
to choose one of the above hypotheses
to the exclusion of the other. [t seems
orobable that both were operative. The
evidence for climatic change s strong,
but the changes would have been of
varying degrees and would have produced
different effects in different places de-
pending on variables such as rainfall, soil,
water table, and wind patterns. In some
areas present isolation is already so com
plete that lessemed precipitaticn probably
would not increase appreciably the likeli-
hood of differentiation occurring  In
other areas 4 moderate dacrease in rainfall
would accentuate existing differences and
accelerate differentiations already proce-
eding at a slower pace under conditions
of partial isolaticn or environmental gra-
dients or both. Plants might persist along
watercourses and in sheltered places du-
ring dry times. Thus the populations
might diminish but not necessartly disap+
pear in the driest zones during dry perto-
ds and then multiply during wetter perio-
dls. Changes of this level appear sufficient
to account for much and perhaps all of
the differentiation found in M. guianensis.
Perhaps in some areas or tor other orga-
nisms full and drastic climatic shifts
would be necessary to bring about diffe-
rentiation.
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Resumo
Variacac morfoldgica em Mourtri guianen

sit @ descrita e analisada em relacdo a sua dis-
tribuicde no Brasil e regides adjacentas. Catac-
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teristicas que varism sdc tamanho do ovéria,
namero da l6cuios e da Gvulos, forma e lisura
ds folha seca, e comprimento do pecrclo, Os
maiores Qvarios com o maior nimero de dvu-
los ocorrem no centro-ceste amazonico; ta-
manhos 8 numeros intermediarios estde dis-
tribuidos largamente mas alcancam a costa ma-
ritima somente entre a ilha - de Marajo e Cea-
rA: & 0SS Menores Qvarios com c§ menoras na-
meras de ldculos e dvulos encontram-se na
costa ou proximo da costa entre ¢ Detta Ama-
curo na Venezuela e Marajb. Pequenas ovérios
também ocarrem nas costas de Alagoas e Rio
de Janeiro. Acredita-se gue ovaries com ¢ ma-
nar numero de Ovulos e léculos sdo 05 mais es-
pecializados, resuitado da evolugdo em diregao
a diminuigdc da perda de Ovulcs, ja gue 0S
frutos de todos 0s membros possuem poucas
sementes. Folhas com relativamente longos
paciolos, angulos basais estreitos, e superti-
cie lisa correlacionam-se com numero grande
de ovulos e podem ser primilivos para a espé-
cig. Folhas deste tipo tipificam as plantas do
intericr enguanto plantas costeiras tendem a
ter folhas com condigbes opostas. A evidén-
cia & insuticiente para subdividir a espécie em
dois o mais grupos taxonomicos. A possivel
origem do padrdo observado da distibuicdo
da egpécie é discutido em termos (1] dos pa-
drdes da precipitacdo atual, e(2) das mudan-
gas climaticas do Pleistocens e refugios flares
tais associados. Conclui-se que ambos os fanc-
mencs tenham provavelmente influenciade.
Alta especiahizacao parece ter acompanhado
isolamento, por razdes que ndo estdo clatas.
Visto que as plantas encontradas entre o Dalta
Amacuro e Marajo sdw mais especializadas, elas
talvez tenharm estado mas isoladas no passado
do que observa-se hoje em dia,
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