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SYNOPSIS

The distribution of 19 species of appendicularia sorted out of a series
of plankton samples taken between Cabo Frio (lat. 23° S) and Rio Grande
do Sul (lat. 36° S) is discussed in relation to temperature and salinity.
Most species showed a wide spectrum of temperature and salinity tolerance.
No species was found to be exclusive of a single water mass. Eleven species
were present in coastal waters, 16 in shelf waters and 13 in tropical waters.
Ten species were found in the three water masses. Oikopleura longicauda
was the most abundant species and O. dioica was found only over the shelf.

Species of the genus Fritillaria were more sensitive to lower salinities
and in a general way the number of species decreases coastalwards. Dif-
ferent groups of species were present in the same water mass and conversely
similar groups occurred in different water masses. Five, eight and nineteen
different groups of species occurred exclusively in shelf, coastal and tropical
waters respectively. There was suggested the occurrence of stratified dis-
tribution and consequently the presence of different ecological niches within
a single water mass.

Several species probably reproduce more than once, most species are
proterandric. Parasites and predators are mentioned. It is suggested that
the knowledge of the past history of the water mass and its biological dy-
namics are more important for the interpretation of the distribution of the
appendicularian fauna than temperature and salinity factors alone.

INTRODUCTION

The knowledge of the plankton distribution may be useful in
the interpretation of oceanographical data as well as in the study
of water movements (Russell 1935, p. 6 and 13). This statement
applies most closely to areas of pure water masses and to areas
where conditions are more stable. Biological indicators of envi-
ronmental conditions are difficult to assess in an area of oceano-
graphical instability where mixing processes take place. It is also
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very .difficult to explain if the differences between groups of
species occurring within quite similar environments which are
analysed only according to salinity and temperature parameters
may be significant. The distribution of species and groups of
species depends indirectly on the physical parameters but the com-
position and abundance of species is mainly determined by the
history and biological dynamics of the water masses (Fager &
Mc Gowan 1963). The occurrence of a species or a group of
species in a particular ecological space within a particular water
mass is thus the result of a complex of factors. The different
processes that occur at different seasons and as the water mass
moves determine the patterns of distribution. A water mass in
movement changes from one biological state to another, new ele-
ments may be added and others lost; this causes a continual reas-
sortment of animals in the plankton community (Hardy & Gunther
1935, p. 356) and the amount of the original fauna that persists -
may indicate the degree of the change involved (Fraser 1937, p.
313 ff; 1952, p. 15; 1955, p. 4). Also, the chemical environment
changes since waters rich in nutrients become poorer and poorer
when moving along an horizontal current, if enrichment does not
occur (Steemann Nielsen 1954, p. 316). The age of the water is
therefore of great importance (Sverdrup & Allen 1939, p. 143).
Biological factors and modifications of the surrounding environ-
ment cause continuous changes in the group of species involved
(Beklemishev 1957, p. 209). Therefore, in order to interpret the
emergence of a particular pattern of spatial distribution it is es-
sential to consider the temporary state of the group studied and
the actual conditions in which it is found. Of course chance may
also be involved (Morrison Cassie 1960, p. 46). Tokioka (1960,
p. 400) suggested that the composition of offshore appendicularian
populations differs from time to time. The same is also true for
coastal populations, which show variation in density and diversity.

The present studies were carried out in an attempt to explain
differential composition of species of appendicularians in relation
to environmental factors. The occurrence and abundance of spe-
cies were related to the fluctuations in the temperature/salinity
properties of the water masses but species are not necessarily
limited by these factors alone (Mc¢ Gowan 1960, p. 136). Where
environmental conditions are optimal for a species it would then
dominate but if several species found optimal conditions, each
would be represented by a smaller percentage of the total popula-
tion (Moore 1952, p. 297). Tolerance "of environmental change
among species may be reflected by a wider or narrower distribution.
Little information exists defining the position of the appen-
dicularians in the plankton community. The distribution of dif-
ferent groups of organisms varies, especially in tropical regions
depending on their place in the food chain (Vinogradov & Voro-
nina 1962).
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MATERIAL AND METHODS

The plankton here considered was collected during four cruises

- covering the area extending from about lat. 23°S (Cabo Frio) to

about lat. 36°S (Rio Grande do Sul) and from long 41°W to about
long 52°W (Maps 1 and 2).

The surveys covered a fifteen months’ period but samples
were taken only in September-October 1955, February-March, June
and October-November 1956. A total of 136 stations were oc-
cupied but only the following sample series were analysed:
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Map 1 — South East Brazil showing position of stations where plankton samples
had appendicularians.
Cruise Symbol Numbers Date
“Presidente Vargas” LT o T 1-9, 12, 13, 18, 19, 24 September-October 1955

“Iguatemy” S T— 37-57 June 1956
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Map 2 — South East Brazil showing position of stations where plankton samples
had appendicularians.

Cruise
“Solimobes” I
“Solimdes™ II

SERIAL
NUMBER

M 33-90

M 91-108
M109-135
M136-185

Symbol
AR o A

STATION
NUMBER

1-24

1-33
37-57
60-112

Numbers Date
1-33 February-March 1956
60-112 October-November 1956
VESSEL DATE
‘Presidente Vargas’ 25/9 — 7/10/1955
‘Solimoes’ 26/2: —. /3 /1956
‘Iguatemy’ 14/6 — 17/6 /1956
‘Solimoes’ 31/10 — 16/11/1956

All data concerning stations where plankton samples contained
appendicularians as well as numbers and percentages of each
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species were listed (Tables 1-4). Emilsson (1956) can be referred
to for all the hydrographic data concerning ‘Iguatemy’ and “So-
limdes’ cruises. Different nets were used: a “Standard” net (A)
(Sverdrup et al. 1954, fig. 91), an Apstein egg net (B) and a
Clarke-Bumps net (C). Plankton samples were obtained both
horizontally (H) and vertically (V). The hauling time varied
between 10 and 20 minutes. Sometimes the actual depths reached
by the net could not be ascertained since only the metres of wire
out (m.w.) were given and not the wire angle. The hydrographical
data for the corresponding sample in that case were considered
up to depth obtained dividing the metres of wire out by 3. The
various types of net hauls are not equivalent and for comparison
each species of a sample has been considered according to the per-
centage it represents in the total appendicularian population of
the corresponding sample. The number of specimens was deter-
mined by direct countings. No data on the volume of water
filtered through the nets were available and it was impossible to
determine the quantity of plankton per cubic metre. Therefore,
only the horizontal”distribution of the species, their frequency and
grouping in different environments, the presence and occurrences
related to temperature and salinity were studied.

HYDROGRAPHY

The layer studied includes the epipelagic zone (Hedgpeth
1957). Some samples of deep layers were obtained but scarcity
of species and specimens was observed. Water masses of the up-
per strata were defined according to the characteristic combination
of temperature and salinity.

.. The hydrography of the area has been studied by Emilsson
(1959; 1961). The region here considered represents a transition
zone where mixing and instability with strong gradients especially
of temperature and salinity occur. Pure tropical waters of salinity
over 37.2°/, and temperature of 26.3°C (Okuda 1962, fig. 10) are
not to be found in this area. Tropical waters referred to are a
mixture of pure tropical waters from the north with waters of lower
temperature and salinity. These waters mix again at the Sub-tro-
pical Convergence and give rise to sub-tropical waters. Shelf wa-
ters are made up to mixed waters and are strongly influenced by
subtropical waters. The salinity of coastal waters never exceeds
35°/y and temperature is usually higher than 19°C. The coastal
waters from Rio de Janeiro to the State of Parana show salinities
around 34.5°/,,. High salinity was recorded off the coast of the
State of Santa Catarina due to the great influence of tropical wa-
ters (Emilsson 1961, p. 105). Although the area studied is situat-
ed in a zone of minimum plankton (Hentschel 1933, p. 10, fig. 2)
a tongue of maximum values appears off Santa Catarina (Hent-
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schel & Wattenberg 1930, fig. 3 and 4). Influence of fresh waters
of Patos Lagoon and the La Plata River on the southernmost part
of the coastal region is important. Horizontal movements of
water near the coast are irregular and turbulence is great (Emil-
sson 1960, p. 5), a fact which certainly influences the distribution
of the species. The general properties of the water masses that
occur in the area surveyed are the following:

Water mass Temperature °C Salinify % o0

8 Tropical >20 ~ 36

< Shelf <22 35-36

=

w2 Costal >19 <35
Sub-tropical 10-20 35-36

Depth

.

Waters with salinity greater than 36°/,, and temperature
around 18-19°C are considered as cooled tropical wafers. Bjorn-
berg (1963, p. 7 and table IX, p. 108-9) called surface waters
with temperature 18°C or less and salinity around 36 °/, as sur-
face sub-tropical waters. Yet, according to Emilsson (1959, p.
46) sub-tropical waters flow under the tropical ones. They can
emerge at the surface modified as shelf waters. The limit of the
Sub-tropical Convergence is difficult to settle, however in late
spring it lies south of the area studied. Therefore, waters re-
corded in November between lat. 30° and 35°S (Sta. 83, 84, 85,
86, 87, 89 of ‘Solimoes’) with salinity greater than 369/, and

temperature around 18-19°C certainly represent cooled tropical
waters.

NOTES ON THE DISTRIBUTION OF GENERA AND SPECIES

a) Distribution of the genera (Fig. 1-2) — Data from the
available literature show -that the environmental preferences of
different genera and of families of appendicularians is doubtful.
According to Lohmann & Hentschel (1939, p. 202) in a general
way Oikopleura prefers warm waters and Fritillaria cold ones.
Generally Oikopleura is more abundant than Fritillaria (Lohmann
1931, p. 29; Bjornberg & Forneris 1958, p. 82) but in a few cases
Fritillaria is the most frequent genus (Bjornberg & Forneris 1956a,
p. 106). Bernard (1958) and Fenaux (1959, p. 8) correlate the
differential occurrence of oikopleurids and fritillarids to seasons.
In the present material the genus Fritillaria was absent in some
stations, but no correlation could be found between this fact and
the environmental parameters analysed. The decreasing density
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Fig. 1 — Distribution expressed as occurrence of genus Oikopleura in samples
available for each 10° square.
200 m contour

of Fritillaria coastalwards may be due to its sensitivity to dilution.
Oikopleura was only absent at Sta. 7 of ‘Solimdes’ which was un-
der the influence of tropical waters of high temperature and this
single record may be interpreted as a coincidence. In general most
of the stations showed higher numbers of Oikopleura than Fritilla-
rie. The latter genus was more frequent in number of specimens
in only a few stations in coastal, shelf or tropical waters. Fritillaria
was more numerous than Oikopleura in not very diluted coastal
waters (34°/,) with relatively low temperature (18°C), in shelf
waters of low temperature and in tropical waters of high tempera-
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Fig. 2 — Distribution expressed as occurrence of genus Fritillaria in samples available
for each 10° square.
200 m contour

ture. It was noticed that when F'ritillaria was more abundant, this
was due only to two species, namely F'. pellucida and F. haplostoma.
As is known, these species may occur in swarms (Tokioka 1955,
p. 253) when the greater number of descendants produced become
crowded due to little or no turbulence. A favourable niche in
the environment or biological attraction between individuals may
also cause overdispersion (Morrison Cassie 1959b, p. 340). Con-

sidering the genus Fritilleria as a whole Lohmann & Hentschel

(1939, map 116) showed that the few species collected had dif-
ferent distributional maps. Between lat. 30°S and lat. 10°S values
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are intermediate. Centers of dispersion as well as the delimitation
of cold and warm water populations in Fritillaria are better de-
fined tsan in Oikopleura. The penetration of Fritillaria in coastal
waters and its presence in sub-Antarctic waters, indicate a con-
siderable temperature tolerance. However, the largest catches
were made in oceanic waters, suggesting that the genus may occur
there more frequently than previously thought (Udvardy 1954).
The general occurrence of a smaller number of fritillarids than
oikopleurids was interpreted by Lohmann (1931, p. 27) as their
being missed in sorting plankton due to their small size and trans-
parency.

Fig. 3
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Fig. 3-14 — Distribution expressed as occurrence of each species in samples available.
200 m contour
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b) Distribution of the species — The general spectrum of
environmental requirements for each species was taken from For-
neris (1957).

Oikopleura albicans (Leuckart) (Fig. 3) — This circum-
tropical species, eurythermic and with salinity range between 33.00
and 37.40°/,, is an oceanic species migrating towards the coast.
It occurred in tropical and shelf waters. The greatest number
was found in warm tropical waters (Sta. 47 of ‘Iguatemy’). It
was also abundant at Sta. 82 of ‘ Solimdes’ where the haul sampled
different layers. Widely distributed, mainly in tropical waters
but rare.

Oikopleura cophocerca Gegenbaur (Fig. 3) — This species
was considered as a synonym of O. albicans but both .are ana-

Fig. 4
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tomically quite different. They show nearly the same environ-
mental preferences. Oikopleura cophocerca occurred in tropical
as well as in shelf waters and may disperse towards the coast.
Greatest numbers were found in tropical and in mixed tropical/
shelf waters. One specimen occurred in coastal water (Sta. 32
of ‘Solimdes’) probably as an immigrant. This species is im-
portant in the transition region to cool waters.

Oikopleura dioica Fol (Fig. 4) — Mainly considered” as a
thermophile eurythermic and euryhaline species inhabiting neritic
environments. It tolerates a wide range of salinity and tempe-
rature. Although considered a typical neritic species it avoids
certain coastal waters (Russell & Colman 1935, p. 228; Bjornberg
& Forneris 1956b, p. 114) perhaps only seasonally. In the present
material it occurred over the shelf and was especially abundant in
shelf waters. It enters coastal waters, lives well there but does
not dominate; however it was the dominant species at Sta. 19 and
24 of ‘Presidente Vargas’ but due to the small number of ap-
pendicularians present this fact has no significance at all. The
one specimen referred to Trindade Is. (Bjornberg & Forneris 1955,
p. 30) indicates the presence of small streams of shelf water there
and in the region of Jaseur Bank the species might indicate shelf
or coastal influence as already mentioned (Bjérnberg & Forneris
1958, p. 84). It occurred also at 100-50 m depth but disappeared
at stations beyond the edge of the shelf. The findings of the
‘ Meteor’ (Lohmann & Hentschel 1939, map 98) indicate a south-
ern population of O. dioica extending from lat. 20°S to about 45°S
with a maximum of occurrence in the zone under the influence of
the La Plata River (p. 160). Mature individuals were found at
all seasons; they were especially numerous in shelf waters of low
temperature (about 18°C) and in the area studied the species
may represent a temperate zone population (cf. also Lohmann &
Biickmann 1926, p. 145 and Thompson 1948, p. 39).

Oikopleura fusiformis Fol (Fig. 5) — The two forms of this
species, namely typice and cornutogastra occurred. It is a thermo-
phile species which tolerates a broad spectrum of each of the en-
vironmental requirements considered here. On the whole it re-
sembles closely O. longicauda in its distribution. The forma cor-
nutogastra is not as conspicuous in its occurrence as the forma
typica (see Bjornberg & Forneris 1955, p. 33). Its greatest fre-
quency was in shelf waters with temperature greater than 20°C.
Juvenile specimens seem to prefer coastal waters but they are
highly eurythermic. According to Tokioka (1960, p. 377) the
forma cornutogastra is a lagoon water inhabitant on the tropical .
Pacific. The forma typica was found in all types of waters some-
times in high frequencies but it is not so abundant in number as
0. longicauda. The highest numbers came from shelf waters with
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temperature greater than 20°C. In coastal waters under the in-
fluence of Patos Lagoon the forma typica was also numerous. The
present data indicate that this form prefers high salinity combined
with high temperature and diluted waters having low temperature.
Only disintegrating individuals occurred under 50 m depth. Ma-
ture and young specimens occurred at all seasons. The results of
the ‘ Meteor’ (Lohmann & Hentschel 1939, p. 164) suggest that
this species is predominantly bound to the shelf and the highest
number was also found in the region here considered. As in the
case of O. dioica we may consider the present population as a cool
temperate zone one, occurring from about lat. 50°S to about lat. 20°S
(c¢f. Lohmann & Hentschel op. cit., map 101).
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Oikopleura gracilis Lohmann (Fig. 6) — This species is ana-
tomically very similar to O. longicaude and it can be mistaken
easily for this species. It is considered as eurythermic, euryhaline

Fig. 6
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and panthalassic. A rare species found in tropical and shelf wa-
ters, as well as in sub-tropical waters of the 50-100 m depth layer
(temperature range between 12.48 and 17.53°C and salinity greater
than 35°/,). Lohmann & Hentschel (op. ¢it., p. 156) considered
this species as oligotrophic and recorded it from the region here
considered (map 96).
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Oikopleura graciloides Lohmann — Probably this and the pre-
ceeding species are one and the same, not previously distinguished
by some authors (Lohmann & Biickmann 1926, p. 149). Eury-
thermic thermophile species occurred only once at Sta. 82 of ¢ So-
limdes’. At this station the haul sampled different salinity layers
and it is impossible to fix the preference of the species. The
temperature of the different layers matches the spectrum of to-
lerance of the species. There are no data in the literature on
salinity preferences. The material collected during the Meteor’
Expedition showed similar geographical distribution for the pre-
sent species and O. gracilis (Lohmann & Hentschel 1939, p. 158).
Biickmann (1924, p. 205) referred to it as occurring in the halo-
scmse of the South Atlantic, in the Benguela and South Equatorial

urrents.

Oikopleura intermedia Lohmann — This thermophile eury-
thermic and euryhaline species is hardly differentiated from O.
longicauda (Tokioka 1940, p. 3). Some specimens were doubt-
fully referred to this species, specially from coastal and mixed
coastal/shelf waters (Table I).

Oikopleura longicauda (Vogt) (Fig. 7) — This world-wide
distributed species is characteristic and sometimes dominant in
tropical warm waters. According to Lohmann & Hentschel (op.
cit., p. 161) temperature is the limiting factor of its distribution.
0. longicauda presents a broader spectrum for salinity and tem-
perature. In the present material it was found almost at all sta-
tions and appeared in all types of water. Only disintegrating
specimens occurred below ‘50 m depth. This species was rare in
pure coastal waters with low temperature. The great frequency
of disintegrating specimens in these waters suggests that the com-
bination low salinity-low temperature (less than 20°C) is unfa-
vourable for the species. Plankton from ‘ Iguatemy ’ Sta. 49 hauled
at midnight in coastal waters of low temperature showed high
frequency of this species probably due to vertical migration from
deep shelf waters. Low salinity but high temperature (Sta. 19,
21, 32, 33 of ‘Solimdes’ and 105, 106) are the most favourable
both to young and mature specimens. It is known that tempera-
ture and salinity combine their effects in confining and promoting
distribution of species (cf. Kinne 1957; Simmons 1957; Vannucci
1963, p. 160). Generally O. longicaude was more frequent in shelf
waters; it was not so frequent in tropical ones. Mature and young
specimens were found in all seasons. There are indications that
this species is abundant in temperate waters in warm seasons and
on the contrary in warm waters in cold seasons. In the Mediter-
ranean however it is more abundant in the warm season (Bernard
1958, p. 225).
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Oikopleura rufescens Fol (Fig. 8) — This is a thermpphile
species strongly eurythermic and euryhaline. It was considered
earlier as an indicator of northern waters (Bjornberg & Forneris
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1956b, p. 114). However, the present data suggest that it has a
wide distribution occurring in all types of waters but more fre-
quent in shelf waters and rare in tropical ones. Mature specimens
occurred at all seasons. Only mature specimens were found below
50 m depth. The distribution map of the species given by Loh-
mann & Hentschel (1939, map 100) shows that in the area here
studied O. rufescens represents a temperate zone population with
a center of dispersion around Patos Lagoon.
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) Stegosoma magnum (Langerhans) (Fig. 9) — Circumtropical,
thermophile eurythermic species found in tropical shelf and in
mixed tropical/shelf waters. Some specimens were found in a
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region under the influence of coastal waters, thus confirming its
panthalassic nature. It never occurred at temperature lower than
18°C. However, a great number was found in cooled tropical wa-
ters (about 18°C). Lohmann & Hentschel (1939, p. 172) records
high numbers of this species in southern Brazilian waters (cf.
map 107).
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Fritillaria, borealis Lohmann (Fig. 10) — This species with
a high degree of morphological instability (Lohmann 1905; 1931;
Tokioka 1940, p. 10; 1950, p. 155) occurred in its forms interme-
dia, erassa and sargassi. The biological meaning of these forms
as well as their true environmental requirements are unknown.
The cause of the differentiation of this species at the taxonomical
level of forms may be environmental, genetical or both (Strohl
1936, apud Friederich 1955). Certainly f. typica and f. sargassi
are reproductively isolated from one another and hybridization
does not take place at the boundary areas of the two forms. To-
kioka (1960, p. 363) suggested that f. intermedia might represent
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a population of f. {ypica occurring in mixed and warm waters.
Fritillaria borealis in a broad sense is a cosmopolite with an un-
usually large milieu spectra (temperatures ranges: —1.90 to 29.30°C
and salinity ranges: 6.00 to 37.00°/,). However there are in-
dications that each particular form has a somewhat definite loca-
tion within this wide spectrum. Thus f. typica is a cryophile
while f. sargassi is a thermophile. The needs of f. intermedia
and f. crassa are unknown, a fact probably linked to the scarcity
of occurrences. Fritillaria borealis was collected especially in
tropical waters, revealing no preference for temperature. Forma
sargasst was more frequent in this water type. In shelf waters
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(temperature ranging from more than 19°C up to 21°C) f. inter-
media and f. erassa dominate, f. sargassi being rare. This is an
oceanic form which may be swept into theecoast, occurring in
mixed waters of tropical and shelf origin. Few individuals of f.
sargassi occurred in diluted waters, possibly as terminal immi-
grants. The southernmost occurrence of this form in the present
material was at lat. 30°25’S. Lohmann & Hentschel (1939, p. 176)
showed the 15° isotherm as being the southern boundary of this
form and refer to the region under the influence of the La Plata
River as the zone of maximum abundance. The rare f. crassa
occurred in shelf waters in November. It seems that this forma
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prefers cool waters as it was absent from waters of high tem-
perature. Its presence over the shelf suggests that it is a south-
ern form which probably found its optimum in cooler southern
waters. Forma infermedia is considered to be a highly euryther-
mic (ranges: —1.80 to 28.20°C) and a highly euryhaline species
(ranges: 6.00 to 35.589/,). This form was most frequent in
warm temperate shelf waters (temperature about 19°C and salinity
around 35.52°/,,). Few individuals were found in tropical waters.
Mature animals occurred in shelf waters and a single disintegrat-
ing specimen was also found in tropical waters (Sta. 43 of ‘Igua-
temy’) indicating a possible limitation of that environment to
reproduction. According to Lohmann & Biickmann (1926, p. 169)
f. intermedia decreases in number in warm waters. This form
avoided coastal waters and may be considered as oceanic, in spite
of being recorded from the Mediterranean coast of France (Ver-
niéres 1933, p. 42).

Fritillaria formica Fol (Fig. 11) — This thermophile species
considered as eurythermic and panthalassic occurred in its two
forms. Following Lohmann (1928, p. 67) forma tuberculata is
bounded to the Mediterranean Sea and Polar water and digitata
is distributed in warm oceanic waters. The southernmost occur-
rence of F. formica in the present material was at lat. 28°S.
Heaviest concentrations were noticed along mixed tropical and
shelf waters (Sta. 46 of ‘Iguatemy’ and Sta. 3 of ‘Presidente
Vargas’). Both forms occurred at depths between 100 and 50 m
and both in mixed waters. Specimens of digitata found in coastal
waters, probably occurring there as immigrants, were disintegrat-
ing. Mature specimens were found in shelf as well as in tropical
waters. No difference was noticed in the occurrence of the forms.
According to Lohmann (1928) the distribution of the two forms
is clearly separated, where one is abundant the other is rare. The
findings of the ‘Meteor’ (Lohmann & Hentschel 1939, p. 174)
showed a rich population of formica in the area here studied. This
population extending from the region of Abrolhos to the mouth
of the La Plata River is a typically temperate zone one. It was
also shown that the distribution of both forms was similar.

Fritillaria gracilis Lohmann — A rare euryhaline, panthalas-
sic and sub-tropical species occurred only at Sta. 47 of ‘Iguate-
my’ (surface temperature 21.08°C; salinity 36.25°/,,). The pre-
sent finding enlarges the southern occurrence of the species in
the Atlantic up to lat. 27°19’S,

Fritillaria haplostoma Fol (Fig. 12) — This thermophile
species highly eurythermic and euryhaline is considered as pantha-
lassie. It has a large spectrum for salinity and temperature re-
quirements. In the present samples the species occurred in all
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kinds of water. The greatest frequency in numbers was found
in shelf waters of low temperature (about 19°C). It was rare
in pure coastal waters. The analysis of the data suggests that
the species undergoes vertical migration because it was frequent
in number in plankton hauled in the evening or at night and rare
in plankton hauled at noon or in the afternoon. The two forms
typica and abjornseni occurred, the former more frequent in ocea-
nic waters and the latter in neritic environments (Bjornberg &
Forneris 1955, p. 59; 1956a, p. 107). Although both forms have
a broad distribution, they are rarely caught in large numbers.
In the area here considered the species was found limited by the
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15°C isotherm and a rich zone of occurrence was found north from
the mouth of the La Plata River (Lohmann & Hentschel 1939,
p. 172). 1t is suggested that F. haplostoma is a tropical form but
eurythermic; however, for Tokioka (1960, p. 373 and 415) the
main propagating area in Japanese waters is the neritic zone.
Forma abjornseni occurred in all types of water but was not
abundant, with one exception (Sta. 75 of ‘ Solimdes’). The great-
est number was found in shelf waters with low temperature. It
was very rare in tropical waters where disintegrating specimens
dominate. This suggests that these waters are unfavourable and
that the species migrates there from the more favourable shelf
and coastal waters. It prefers coastal waters of high salinity
(around 34 °/,,) and high temperature (between 25.00 and 26.60°C)
but is not numerous there. Mature specimens were not found in
samples collected during February-March. Forma typica was less
abundant than the preceding form. Large numbers were noticed
in shelf waters. It was rarely found in pure coastal waters and
only represented there by mature or damaged specimens. This
form indicated as panthalassic seems to occur only occasionally
in coastal waters. Mature specimens occurred at all seasons.

Fritillaria megachile Fol (Fig. 6, p. 65) — This eurythermic
species occurred in tropical and shelf waters. The greatest num-
ber was found in plankton sampled in cooled tropical waters
(temperature around 19°C and salinity greater than 36 °/,). It
seems to be a thermophile species and its presence indicates cooled
tropical or mixed shelf/tropical waters. The spectrum of the spe-
cies in the area studied showed the following boundaries: tem-
perature from 7?15.14 up to 21.34°C; salinity from 35.52 to
736.80°/,,. It is absent in colder months in the Mediterranean
Sea (Fenaux 1963a, p. 76).

Fritillaria pellucide Busch (Fig. 13) — A thermophile pan-
thalassic species strongly eurythermic occurs in salinity ranging
from 33.65 to 37.40°/,. It prefers shelf waters, where it oc-
curred in appreciable numbers but not in shallowy waters. Rarely
was it found in tropical waters. In depths of 50-100 m it was
found in sub-tropical waters (temperature ranges: 12.00 to 17.00°C
and salinity greater than 35.00°/,). Essenberg (1922) suggested
that when the surface temperature is higher than 17°C F. pellucida
migrates to deep waters. In the present material it also prefers
surface waters. About 3,000 individuals were collected in coastal
waters around Florianépolis (lat. 27°19’S — long. 49°13°W). In
two different seasons (June and November) the greatest numbers
of the species occurred off Florianépolis and the high percentage
of mature specimens suggest also that the reproductive zone and
center of propagation are located there. This area includes Sta.
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48, 49, 50, 51 of ‘Iguatemy’ and Sta. 74,75, 76, 78 of ‘Solimoes’
all occupied in the shelf water mass with exclusion of Sta. 49 that
was under the influence of the coast. The presence of large healthy
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individuals without gonads indicates the possibility of successive
maturation before death. The specimens found in tropical waters
were all damaged or ghost animals. Lohmann & Hentschel (1939,
p. 172) referred to the species as limited in its distribution by
the zone under the influence of the La Plata River waters and
we can infer that this is a northern form.



Tectillaria fertilis Lohmann (Fig. 14) — This species was
considered as thermophile stenothermic of high temperature (22.00-

27.15°C) preferring high salinity (35.20-37.00°/,,). Few numbers

occurred in shelf waters and mixed tropical and shelf waters.
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Probably it represents a tropical species but migrates into cool
waters of about 19°C. The present findings enlarge the tem-
perature spectrum of this species, so that it now should be clas-
sified as being eurythermic. The southern boundary is now to be
considered at lat. 27°19’S (Bjornberg & Forneris 1956b, p. 114).
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Appendicularia sicula Fol — A eurythermic thermophile, eury-
haline and panthalassic species. It shows a very large spectrum
for temperature and salinity requirements. Sometimes very abun-
dant (Lohmann 1896, p. 21; 1931, p. 43; Lohmann & Biickmann
1926, p. 181) it was collected only once at Sta. 79 of ‘Solimbes’
(surface, 19.46°C of temperature and 35.53 °/,, of salinity) in shelf
waters. It was not collected in coastal waters but it is recorded
as neritie, especially estuarine (Tokioka 1960, p. 378). Lohmann
& Hentschel (1939, p. 180) showed an enrichment in abundance
of the species north of the mouth of the La Plata River where it
might occur in swarms.

Kowaleskaia tenwis Fol (Fig. 14) — A thermophile euryther-
mic species. It occurred in temperatures ranging from 19.00 to
23.00°C and salinities from 35.16 to 35.70°/,. In the present
material it was found in surface hauls of cooled shelf waters.
The northern boundary of the species with the present findings
is enlarged up to lat. 29°27'S. :

Tails — The present collection of plankton samples showed
high numbers of isolated appendicularian tails. Especially nu-
merous were the tails in samples collected in shelf waters but
the meaning of this fact is unknown. Also, the collections of the
Plankton Expedition (Lohmann 1896, p. 4 and table on p. 88)
showed some quantity of free tails. Essenberg (1926a, p. 515) re-
ported that some enemies attack appendicularians at the trunk. It
cannot be ascertained if that is the explanation for the present,
findings. Some isolated trunks were also found.

HORIZONTAL ZONATION AND GROUPS OF SPECIES

Due to the fact that the area studied is a zone of oceano-
graphic transition it was difficult to delimitate species to water
masses. Endemic and steno-species restricted to the area were
absent. There was no evidence of genuine cold water influence.
The zone of convergence, frequently associated to sharp horizontal
temperature gradients corresponds to the 15°C isotherm. Cryo-
phile eurythermic appendicularian species whose ecological zone
lies in the Antarctic and sub-Antarctic region did not transgress
the Sub-tropical Convergence and therefore have their boundary
southern of the area studied, in surface waters. It was almost
impossible to distinguish indigenous species from visitors in order
to account for mixing processes. Each of the abundant species
has a large spectrum of environmental requirements and morpho-
logically I did not endeavour to delimitate populations ecologically
isolated within a species, so their special habits remain yet un-
known. A decrease in number of species toward the coast, es-
pecially of fritillarids was noticed. Eleven species were found in
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coastal waters, 16 species in shelf waters and 13 in the tropical
water mass. Oikopleura intermedia probably occurred but due to
the uncertainty of the determination it was not considered in the
present discussion of the horizontal distribution. Ten species,
namely Oikopleura albicans, O. cophocerca, O. fusiformis, O. longi-
cauda, O. rufescens, Stegosoma magnum, Fritillaria borealis, F.
formica, F. haplostoma and F. pellucida were common to the three
water types. However, O. albicans, O. cophocerca, S. magnum and
F. borealis were very rare in coastal waters. Oikopleura dioica
was absent in tropical waters and the rare species Tectillaria fer-
tilis, Appendicularia sicula and Kowaleskaia tenuis were only found
in shelf waters. Fritillaria gracilis was the only species found
exclusively in tropical waters. Oikopleura gracilis and F. mega-
chile were absent from coastal waters. Hentschel (1933, p. 151)
and Bjornberg (1963, p. 91) refer to the relationship between
inconstancy of environmental conditions of coastal waters and
variety of its communities. Coastal waters showed a reduced
-number of species per sample (2 to 6) and almost no fritillarids.
They are in general relatively poor in number of individuals and
showed diversity of species groups. Twelve groups were found
in coastal waters (Fig. 15, 16) eight of which exclusive of this
water type. Oikopleura longicauda, O. dioica and O. fusiformis
each may dominate in the coastal groups. 0. dioica prevails (Fig.
15, Sta. 19 and 24) when temperature is low (14 to 17°C). Since
the dominance of the species longicauda or fusiformis is frequent
it was difficult to correlate this fact to physical properties of the
‘water mass considered. At Sta. 49 of ‘Iguatemy’ (Fig. 16) an
unusual group of nine species was observed in that Fritillaria pel-
lucida dominated. Although this station is defined as a coastal
water on the basis of the hydrographical parameters, the ap-
pearance of species characteristic of shelf waters suggests a move-
ment of these waters towards the coast with a little dilution
(salinity 34°/,). The high relative abundance of adults at this
station suggests that this is a special zone or center of propagation
for the species pellucida (cf. Dumas 1907 apud Hesse et al. 1951,
p. 293). Also, the great number of specimens found there may
be ‘due to the influence of water rich is nutrients (Hentschel 1933,
p. 12). Species characteristic of coastal waters may be also found
in great numbers in other environments since in the distribution
of coastal as well as of offshore waters complex factors are involved
(Garner 1959). Tropical waters showed a high degree of fluctu-
ation in species number in opposition to earlier opinions (see
Hardy 1936, p. 513) which referred to constancy in quantity and
quality of plankton over wide areas of the tropics due to stability
of conditions. The number of species of appendicularians varied
from 1 to 10 per sample. In general we must consider both the
season of sampling and the kind of tropical water, according to
the different temperature/salinity combinations. In February,
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Fig. 15-18 — Histograms of groups of the most abundant species per station expressed

as percentage of each species in the total appendicularian population.

Oikopleura intermedia was not included as isolated species.

¢ — coastal water

s — shelf water

The species

species number was smaller in waters with a salinity over 36.50 °/,,
(from 1 to 5 per sample) than in water with salinity between
36.00 and 36.50°/4 (9). On the contrary, in October-November
samples with salinity over 36.50°/,, bore the greatest number of
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species (from 3 to 8) while June samples followed the pattern
observed in February. In June fritillarids were scarce. The ma-
terial sampled by the ‘ Meteor ’ presented a great number of species
in tropical waters (about 15 species per sample). Also at Trin-
dade Island a similar number was found (Bjtirnberg' & Forneris
1955, p. 4ff) Nineteen different groups of species were found
exclusively in tropical waters (Fig. 17, Sta. 7, 10, 11, 13, 39, 41,
43, 44, 47, 62, 67-71, 83, 86, 87 and 89) Ozkopleum longwauda
0. fuszformw and F. haplostoma, each may be dominant in these
tropical groups, the latter in high temperature (22 to 25°C) and
in salinity over 36.40°/,, the former in a wide range of tem-
perature/salinity combinations. Oikopleura fusiformis was do-
minant in cooled tropical waters with salinity from 36.20 to
36.40°/,, and low temperature (19°C) (Sta. 83 and 87). Mono-
~ tonous O. fusiformis group occurred in tropical waters with tem-

perature of 21°C and salinity of 36.70°/,, (Sta. 70). The num-
ber of species fluctuates highly in shelf water too.! They were
poor in species in February (one to 5 per sample), when fritil-
larids were absent. No correlation could be inferred from a com-
parison between hydrographic data and number of species. High
number of specics (around 10) occurred especially in samples with
salinity from 3L.00 to 35.60°/,. In general fritillarids were also
less frequent in number than oikopleurids. June samples showed
the highest number of species (average 6.8 species per sample)
and all samples came from waters with salinity more than 35.50 °/,,.
The correlation between the number of fritillarids and oikopleurids
fluctuates greatly. Five different groups of species occurred ex-
clusively in shelf waters (Fig. 18, Sta. 48, 51-53, 54, 75, 77-81,
94). Oikopleura longicauda frequently dominates in these shelf
water groups. Only occasionally F. haplostoma is the most abun-
dant. The following groups of species were found to be common
to two or three water masses:

a) Costal and shelf groups

1 — 0. longicauda, O. dweca and F. pellucida (Fig. 15, Sta.
1; Fig. 18, Sta. 55).

2 — 0. longicauda, O. fusiformis and F. pellucida (Fig. 16,
Sta. 19 and Fig. 18, Sta. 107).

b) Coastal anQ tropical groups

1 — 0. fusiformis, O. longicauda and O. rufescens (Fig. 16,
Sta. 96; Fig. 17, Sta. 47a and 66). Oikopleura longicauda do-
minates in tropical water groups.

c¢) Tropical and shelf groups
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1 — 0. longicauda and F. pellucida (Fig. 17, Sta. 40; Fig.
18, Sta. 48a and 50).

2 — F. pellucida, F. haplostoma, O. fusiformis and O. longi-
cauda (Fig. 17, Sta. 37 and 38; Fig. 18, Sta. 74, 76, 78-80). This
group occurred in tropical waters over shallow depths. In shelf
waters this group showed dominance of O. Iongwauda, 0. fusifor-
mis or F. pellucida and different percentages’ of the species com-
posing the group were observed.

3 — Monotonous O. longicauda group occurred generally in
shelf waters of salinity under 35.50°/,, and temperature under
22°C (Fig. 18, Sta. 23, 110-112). The tropical waters had a tem-
perature of 18°C with salinity of 36.20 °/,, (Fig. 17, Sta. 84) and
a temperature around 25°C with salinity greater than 35.50°/,,
(Sta. 24).

d) Coastal, shelf and tropical groups

1 — O. longicauda and O. fusiformis (Fig. 15, Sta. 12; Fig.
16, Sta. 32; Fig. 17, Sta. 63; Fig. 18, Sta. 57, 73, 108, 109). Some-
times O. fusiformis replaces O. longicauda but this occurred only
where there was an inflow of shelf waters near the coast with an
increase in temperature (Fig. 18, Sta. 2-4, 20).

Different groups of species in the same water mass were
also found for the chaetognaths (Almeida Prado 1961, p. 33-35);
conversely the same group of species was found in different wa-
ters. According to Vannucei (1962, p. 4) the nature of the water
mass is greatly responsible for the qualitative variation of plank-
ton. But the different groups occurring in the same water mass
at the same period, due to the fact that species of appendicularian
in groups change continually, confirm the view that waters con-
sidered to be hydrographically uniform for temperature and salin-
ity are biologically different (Fraser 1939; p. 32 ff; 1961; Strick-
land 1963, p. 79). It is the complex of factors involved in the
succession of plankton communities that determine the temporary
state of a particular group of species of a water mass. Then it
is not the location of the sample but the interplay of living/non-
living environment that is important (Vannucci 1957, p. 218; Bary
1963, p. 1527).

¥
ECOLOGICAL NICHE OF THE APPENDICULARIANS

Yount (1958, p. 126) and Morrison Cassie (1957, p. 37) con-
sidered pelagic environment as poor in niches, due to uniformity
of physical conditions and lack of shelter. However the diversity
found in present studies in environments physically similar calls
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for the contrary (ecf. Morrison Cassie 1959a, p. 398) and suggests
the existence of different ecological spaces or units (Tonolli 1958,
p. 138) in one water mass. Little is known about food require-
ments and enemies of the appendicularians. Lohmann (1909, p.
145), Willey (1915, p. 4), Bigelow (1926, p. 110) and Fenaux
(1963a, p. 116) reported that they feed on unicellular elements
of plankton. Species that occupy the same niche simultaneously
might function as selective feeders, a view that is supported by
the different anatomical features for capture of food. Competition
is also avoided by layered distribution (David 1961, p. 15), stra-
tification occurring also in superficial homogeneous waters (Banse
1955, p. 15), different species and the same individuals of a species
occurring at different levels (Lohmann & Biickmann 1926, p. 185;
Moore & O’Berry 1957, p. 297 ff; Alvarifio 1964, p. 72). Medusae,
copepods (Essenberg 1926a, p. 515) and fishes (Radovich 1952,
p. 580 and 583; Shelbourne 1953, p. 151; 1962) are referred to
feed upon appendicularians. Since the following observations on
predation upon different species of appendicularians were obtained
from fixed samples, a certain amount of inaccuracy is possible.
The medusa Liriope tetraphylle (Cham. & Eysen.), siphonophores,
Penilia avirostris Dana, the copepods Omncaea sp., Corycaeus sp.,
Sagitta enflata Grassi and S. serratodentata Krohn were found
biting 0. longicauda. This species was found inside Doliolum
denticulatum Q. & G. and Thalia democratica (Forskal). Liriope
tetraphylla, the acoel Convoluta sp., Sagitta bipunctata Q. & G. and
S. enflata were found attached to O. fusiformis. One specirmen
of Salpa fusiformis Cuvier had a O. fusiformis in the branchial
chamber. Sagitta enflata seized upon O. rufescens and S. magnum,
F. borealis sargassi and F. pellucida. This latter species was bit-
ten also by Oncea sp. and frequently in more than one sample by
ostracods. There is a preference for predation on mature animals;
both tail and trunk and occasionally houses are eaten.

DIURNAL MIGRATION

Lohmann (quoted from Hensen 1911, p. 340) indicates that
appendicularians migrate because their food is limited to a par-
ticular depth. An attempt has been made to determine from the
present material if there were some differences in abundance
between day and night hauls. Therefore total number of surface
samples at night stations were compared with total number <of
diurnal ones. Stations located over the shelf varied greatly in
both night and day hauls, in total number as well as in number
of the most abundant species. At the same hour samples with
a maximum and minimum number of specimens were found. This
may be due to the different seasons and methods of sampling used.
However, analysis of data of surface plankton collected over great
depths showed some rhythmic fluctuation. Four maxima of abun-
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dance at 0300, 0900, 1500 and 2200 h were observed due especially
to the species O. longicauda and O. fusiformis that showed equiva-
lent rhythms. Fenaux (1961) also found a rhythmic distribution
of the abundance of appendicularians in surface waters. Bary
(1960, p. 119 and fig. 23) found one maximum for O. dioica and
two for O. fusiformis during a day period. Russell & Colman
(1935) report that appendicularians migrate to near the surface
between 2100 and 2325 h and sink during day-time to about 10
metres depth. Also migration was restricted to the layers between
the surface and 25 m depth (Fenaux 1963a). Therefore it ap-
pears difficult to distinguish between aggregation and concentra-
tion of individuals due to diurnal migration.

MORPHOLOGICAL NOTES

It is known (Fol 1872, p. 460; Essenberg 1926b; Lohmann
1933) that appendicularians can show different degrees of disin-
tegration before death. Mature specimens are rarely found com-
plete, disintegrative processes beginning at the anterior parts of
the trunk. The alimentary canal and the tail persist longer.
Thompson (1948, p. 445) and Udvardy (1954; 1958) showed a
correlation between disintegration and environmental changes, due
especially to mixing processes. Specimens designated here as
ghosts showing only the body contour and tail were sometimes
abundant especially within the genus Fritillaria. Appendicularians
vary greatly both morphologically and in size (Tokioka 1951;
1956). As far as variability is concerned Fritillaria is more plas-
tic than Oikopleura. The shape of the ovary and testes varies
greatly in some species as noticed earlier by Lohmann (1931).
Various forms of F'. borealis were defined according to the shape
and position of the gonads. However, such features are insuf-
ficient due to the great variability of gonad shapes and to the
way in which they undergo fragmentation which is varied and
not arranged in a serial sequence. It is possible that a fragment-
ation of the gonad occurs before the discharging of the genital
products. Oikopleura longicauda showed decay processes accom-
panying maturity, disintegration taking place in the anterior part
of the trunk. Some young individuals already showed traces of
disintegration. Ghost specimens occurred. Isolated sex cells were
noticed in the tail. Specimens of Sta. 5 of ‘Solimées’ (mixed
waters) bore epiparasites on the tail. Full grown healthy indi-
viduals without gonads from tropical and coastal waters suggest
that reproduction takes place more than once before death and
genital products are discharged by the posterior dorsal part of the
trunk. However, Fenaux (1963a, p. 92; 1963b, p. 636) reports
for this species several reproductive cycles and reproduction ac-
companied by the death of the individual. In some samples there
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were free digestive knots. Disintegrating mature specimens of O.
" albicans were found; however, Fenaux (1963a, p. 133) reports
elimination of genital products by sperm ducts. There are in-
dications that O. cophocerca matures more than once. Young
mature isolated trunks of O. dioica as well as free digestive knots
occurred. Some specimens were found inside the house and some
had only one pair of subchordal cells. From O. fusiformis free
digestive knots, specimens inside the house, disintegrating and
ghost ones occurred. There are indications that this species also
reproduces more than once. Fol (1872, p. 472) refers to the high
degree of disintegration accompanying reproduction in O. rufes-
cens. Free sex cells occurred inside the tail of specimens of that
species and free trunks and digestive knots and ghosts were found.
Disintegration accompanies maturity in S. magnum. Isolated di-
gestive knots with attached tail and also specimens inside the house
occurred. Some mature animals of F. pellucida had only the body
contour with the ovary placed anteriorly and testes broken down.
This suggests protandrous maturity. Ghost specimens were com-
monly found. Disintegration following maturity may occur in F.
haplostoma. Specimens having only an ovary were noticed and
specimens with eggs scattered throughout the body cavity and still
complete testes suggest a protogynous hermaphrodite. Probably
specimens reproduce more than once; ghosts and individuals with
anomalous gonads were found. Great number of specimens of
F. borealis showed mo gonads, disintegrating processes, ghosts
and individuals with only ovaries occurred. Mature individuals
with testes dissolved showed protandry. Specimens of F. digi-
tata showed amphichordal cells on the tail and irregular gonads.
Disintegration accompanies maturity in Tectillaria fertilis while
individuals of Kowaleskaia tenwuis possibly reproduce more than
once. Ghosts of the latter species occurred.

CONCLUDING REMARKS

The distribution of species and group of species according
to environment seems to reflect the influence of a complex of
factors, like temperature/salinity combinations, mixing, and local
factors especially in inshore areas. Biological interactions are of
great importance. The faunal change is generally associated to
a complex gradient of factors both hydrographical and biological.
The loss of elements through changing conditions and introduction
of elements migrating from lower layers or from mixing may be
involved. The study of pure water masses as well as of the trans-
formations they suffer when displaced to other areas certainly
will help to understand the different patterns observed. The poor-
est waters in number of species are in general those from coastal
stations, but some habitats of tropical and shelf waters showed
also only one or few species. The greatest diversity of groups
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occurred in tropical waters, next in coastal waters and finally the
smallest number occurred in shelf waters. The same species may
inhabit one, two or three water masses, thus entering several
groups.

SUMMARY

The distributional pattern of plankton organisms is the result of the
complex interplay of factors both abiotic and biotic. The differential dis-
tribution of appendicularian species was analysed in relation to the environ-
mental factors, temperature and salinity. The results suggest that the
physical properties analysed are less important for the explanation of the
observed distributions than the knowledge of the history and biological
dynamics of the water masses. The area studied extending from about lat.
23°S to about lat. 36° S represenis a transitional zone characterized by
mixing processes and instability with strong gradients, especially of tem-
perature and salinity. Only modified and mixed water masses having lost
their primitive characteristics were found and this has a bearing on the
absence of the steno-oecus species. The majority of the appendicularian
species found showed a strong eurythermy and euryhalinity. Oligothermic
and endemic elements were absent. None of the abundant species found
was restricted to a single water mass. A total of 19 species was found in
the present survey. Eleven species were referred to coastal waters, 16 to
shelf and 13 to tropical ones. Ten species were found to be common to the
three water masses. Oikopleura longicauda was the most frequent species
occurring in nearly all the samples. Oikopleura dioica did not occur beyond
the shelf. There was evidence of temperate zone populations, especially of
coastal species. The region of Florianopolis was found to be the reproduction
zone for some species. Species number decreases coastalwards and showed
great fluctuations in tropical and shelf waters. Environmental preferences
for different genera were dubious although fritillarids were more sensitive
to dilution. There was evidence of stratified distribution which suggests
the presence of different ecological spaces in the same water mass. Dif-
ferent groups of species were present within water masses having the same
properties of salinity and temperature whereas physically different water
masses showed equivalent groups. Eight different groups of species were
found to be exclusive of coastal waters, 19 groups exclusive of tropical and
5 groups exclusive of shelf waters. Seven groups occurred in two or three
different water masses. Certain species showed a degree of morphological
plasticity. Data suggest that for some species individuals reproduce more
than once before death. Otherwise, a high degree of decaying processes ac-
companying reproduction were found. Fritillaria pellucida and F. borealis
have a protandrous maturity but F. haplostoma is a protogynous herma-
phrodite. Ghost specimens, isolated tails and digestive knots occurred in
the samples. Epiparasites were present on the tails of O. longicauda from
mixed waters. There were indications of predation by medusae, acoels, cope-
pods, ostracods, chaetognaths and mature animals served especially as food.
A diurnal rhythm in the abundance of specimens at the surface was noticed.

RESUMO

Os tipos de distribuicio dos organismos do plancton sdo resultado de
uma complexa interacao de fatores bidticos e abidticos. A distribuicao di-
ferencial das espécies de apendicularias foi analisada em relacdo aos fatores
do ambiente, temperatura e salinidade. Os resultados sugerem que as pro-
priedades fisicas analisadas sdo menos importantes para explicar as distri-
buicdes observadas do que o conhecimento da histéria e dindmica biolégica
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das massas de agua. A &area estudada, estendendo-se de Cabo Frio ao Rio
Grande do Sul, representa uma zona de transicdo caracterizada por proces-
sos de mistura e instabilidade com altos gradientes, especialmente de tem-
peratura e salinidade. Ocorreram apenas massas de agua modificadas ou
misturadas com perdas de suas caracteristicas iniciais e reflexos em seus
esteno-elementos. A maioria das espécies de apendiculdaria mostrou forte
euritermia e eurihalinidade. Elementos oligotérmicos e endémicos estiveram
ausentes. Nenhuma das espécies abundantes restringiu-se a apenas uma
massa de dgua. Um total de 19 espécies foi encontrado no presente estudo.
Onze espécies foram encontradas nas aguas costeiras, 16 nas de plataforma
e 13 nas aguas tropicais. Dez espécies foram comuns aos trés tipos de agua.
Oikopleura longicauda foi a espécie mais fregilente, ocorrendo em quase
tédas as amostras. Oikopleura dioica restringiu-se a plataforma. Houve
evidéncia de populacdes exclusivas de zona temperada, especialmente em es-
pécies costeiras. A regido de Florianopolis revelou ser centro reprodutivo
para algumas espécies. O numero de espécies decresceu em direcdo a costa
e flutuou consideravelmente nas aguas tropical e de plataforma. A prefe-
réncia do ambiente para os diferentes géneros foi dabia. Fritillarias foram
mais sensiveis a diluicio. Houve evidéncia de distribuicdo estratificada e
sugere-se a presenca de diferentes espacos ecologicos numa mesma massa de
agua. Grupos diversos de espécies estiveram presentes em massas de agua
com as mesmas propriedades de temperatura e salinidade e massas de agua
fisicamente diferentes apresentaram grupos iguais. Oito diferentes grupos
de espécies foram exclusivos das &aguas costeiras, 19 exclusivos das aguas
tropicais e 5 de aguas de plataforma. Sete grupos ocorreram em mais de
uma massa de agua. Certas espécies mostraram plasticidade morfologica.
Os dados sugerem que individuos de certas espécies reproduzem-se mais de
uma vez antes da morte. Foi evidenciado um alto grau de processos dege-
nerativos associados a reproducédo. Fritillaria pellucida e F. borealis sao
protindricos e F. haplostoma é hermafrodita protoginico. Ocorreram fan-
tasmas, caudas livres bem como né digestivo isolado. Epiparasitas estiveram
presentes na cauda de O. longicauda procedente de aguas misturadas. Me-
dusas, acela, copépodos, ostriacoda, quetognata predam as apendicularias e
especialmente animais maduros servem de alimento. Foi observado um ritmo
diurno em abundancia de espécimes na superficie.
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