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INTRODUCTION 

Copepods were best studied in coastal, Boreal, Arctic, Ant
arctic and deep waters. Those from tropical and subtropical wa
ters have been little studied. Little attention has also been given 
to the marine copepods of the western tropical and subtropical 
South Atlantic. 

The "Plankton" Expedition collected samples along all the 
northern coast of Brazil up to the mouth of the Amazon River, 
but it gave general results concerning . chiefly the smaller copepods, 
as a fine meshed net (Hensen egg net) was used to sample the 
water (Hensen 1911; Dahl 1894). The "Challenger" (Brady, 
1883), the "Terra Nova" (Farran, 1929), the "Albatross" (Wil
son, 1950, p. 353-354) Expeditions collected at a few stations off 
Fortaleza, Salvador, Rio de Janeiro and Trindade Island. The 
cruises undertaken by the Research Ship "M. Lomonosoff" has 
surveyed the South Atlantic copepod fauna along the 30° meridian 
(Kanaeva, 1960) up to 20° S. During the "Meteor" Expedition 
stations were occupied along the coast of Brazil, but usually in 
offshore waters. Only a few of the numerous copepods .families 
represented in the material collected by this expedition were es
pecially treated (Klevenhusen, 1933 ; Steuer, 1937). In Brazil 
the ecological study of coastal and inshore copepods was under
taken by Oliveira (1945; 1947) at Rio de Janeiro and by Jakobi 
(1953-59) in the inshore waters of the States of Paraná and 
Santa Catarina. Carvalho (1939-1952) made a systematic survey 
of the copepods occurring in the vicinity of Santos and Paraná. 
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Paracalonus crass iroslris 
Acartia h/ljebor"hii 

CenlroTmges brachialus 
Ctenocalanus vanus 

Cenlropages jurcalus 

T emora sl!J liJera 

~ Pselldodiaplomus. Oilhona 

OJII] Corycella gracilis-Nannocalanus minor 

Ca/anus tenllicornís· Ctenocalalllt& 
vanus - Calanoides rarinallls 

§±t±±1 Mecllnncera - Corycella Toslrala 

Map 1 - Typical associations o! copepods oH the southern coast oi Brazil based 
on map 1 of Emilsson (1961, p. 106). 
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Still, in all these studies, coastal and chiefly brackish water have 
been sparingly sampled. A general survey is here presented, not 
only of coastal and open-sea waters but principally of shelf waters. 

It has been the aim of the Instituto Oceanográfico to study 
the water masses off the southern coast of Brazil not only hydro
graphically (Emilsson, 1959-1961) but also biologically (Bjorn
berg & Forneris, 191;)6a; 1956b; Vannucci, 1957a; Almeida Prado, 
1961). A natural consequence of these studies is the determina
tion of the ecological parameters of each species in the area 
studied. 

In the study of copepods, the depth of the layers sampled has 
been generally the chief concern of researchers. 

Unfortunately few authors have checked the hydrographical 
conditions of the water layers where the copepods lived at tne 
moment of the catch and failed to consider them. Many copepods 
considered as coastal by some authors would figure in the species 
lists as characteristic of higher salinity waters and the "strange" 
behaviour of some copepods would be considered quite normal, 
since they belonged to a body of water which carried them to the 
proximity of the coast when pushed exceptionally near it. 

Another point not usually considered is that most ecological 
and zoogeographical conclusions can only be safely drawn when 
the number of samples studied come from as wide a range as 
possible. Thus, what is here found to be true for the waters off 
Brazil may not be valid for the Pacific Ocean or for N orthern 
Atlantic waters. 

After giving a preliminary account of the geographical dis
tribution of pelagic marine copepods (Bjornberg, 1959) for the 
area between 23°58.5' S and 34°42.0' S off Brazil, more samples 
taken at widely scattered locations at different months and in dif
ferent years complete the preliminary list of the epipelagic cope
pods which may occur in a wider interval off the Brazilian coast. 
The ecological requirements of some species and their probable 
hórizontal dispersion off Brazil were tentatively established in rela
tion to salinity, temperature, depth of the waters and distance 
from the coast. From a comparison of these data with those from 
other se as some parameters concerning the optimum environments 
of some copepodswere determined her e for the first time. For 
this study preference was given to the data published on collections 
which covered the largest areas. 
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MATERIAL AND METHODS 

Plankton samples were taken either superficialIy or verticalIy 
from different depths (see lists) to the surface, between 4°57' N 
and 34°42' S -off the coast of Brazil. 

These plankton samples belong to the colIections of the Ins
tituto Oceanográgico. Some were donated by foreign institutions 
like the Japanese Government (samples from the "Toko Maru" 
cruise) and the Woods Hole Oceanographic Institution ("Atlantis" 
cruise n.o 247 along the 36° S lat.). Some were donated to the 
Instituto by the Brazilian Navy. The others were colIected by 
the Institute's staff for several purposes (hydrographical, bio
logical and fisheries research). 

Of a much greater number studied only 102 samples are listed 
in Tables I, III, V, VII, VIII, IX, XI, XIII, XV, because of their 
value for comparative purposes. Some were chosen because of 
the homogeneity of their temperature and salinity or beca use of 
ihe localization of the water layers sampled or because special 
water layers were sampled along with others. In the samples 
where the fauna or different water layers of different salinity 
and temperature was mixed, the characteristic copepods of a cer
tain water layer were determined by exclusion from the compari
son with samples where only one kind of water was sampled. 

So as to be sure that alI copepods large and smalI were ob
served in the various waters, when possible, samples were chosen 
which had been caught both by zooplankton and by phytoplankton 
nets in the same water. It is a known fact that the tnumber of 
Oncaea, Microsetella, Corycaeus and Oithona present in the sample 
can be strongly influenced by the type of net used (Hensen 1911, 
p. 8-20; Almeida Prado, 1962). The larger Euchaeta, Eucalanus, 
Haloptilus, Neocalanus and Pleuromamma escape the fine meshed 
nets (Hensen 1911, p. 318; Steuer 1933, p. 102) by active 
swimming. 

A cruise which takes about a month to colIect samples may 
fish only inside a very large patch of a temporary association of 
species, which will then be misleadingly considered as character
istic for that region (Vannucci 1957b, p. 218). To avoid this 
wrong interpretation of data, samples of quite different dates 
and expeditions were selected in which only salinity, temperature 
and depth of haul were the same. AlI the copepods of 52 samples 
with similar parameters were counted and the volume of some 
of the most common species calculated by the settling method. 
Of 50 samples, only sub-samples taken with the 5 cc Stempel-
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pipette were counted. The percentage of each species in the 
sample was calculated. Some samples, taken by horizontal hauls 
without flowmeter, were only used qualitatively. 

The samples in which the same association of species occur
red together were grouped and the groups of samples with the 
greatest distributional affinity were then segregated and regarded 
as belonging to distinct communities. 

The salinity, temperature, depth and distance from the shore 
OI the groups of samples were then analysed to establish some of 
the characteristic features of the environment where the com
munity occurred. This method has been used before in biocoe
nology (Macfadyan 1957, p. 223). 

For the most common species graphs were drawn which 
indicate the probability of finding each species in each of the 
different environments studied. Five environments were repre
sented in each graph by a column each. The one representing 
"Tropical Waters" is labelled T (above 36.00 %0 salinity and above 
20°C temperature) ; SST stands for "Surface Subtropical Waters" 
(salinity around 36 %0 and temperature of 18°C or less); DST 
for "Deeper Shelf Waters" (salinity between 34 %0 and 36%°' 
temperature under 20°C) ; SS for "Surface Shelf Waters" (same 
salinity and temperature above 20°C) ; C for coastal waters with 
low salinity and variable temperature. In each column no shad
ing means no probability of finding the species in the samples 
from this environment; horizontal shading indicates the probability 
of finding the species in percentages less than one in samples from 
this environment; cross shading indicates the probability of find
ing it in percentages higher than one and black shading represents 
the probability of finding it in the largest percentages of the total 
number of copepods. For example: in Figure 1, in tropical wa
ters there is no probability at alI of finding Calanus tenuicornis; 
in surface subtropical waters there is a probability of finding it 
in half of the samples examined from this environment, as it was 
present in one sample in percentage above one and in four samples 
in percentages under one, in a total of 11 samples from the re
presented environment. Thus, of this total (= 1), a quantity of 
0.1 of the column is horizontally striped, another of 0.4 is cross
striped and the rest is not shaded. For greater drawing facilities 
the numbers were approximated to the first decimal. In Figure 
19 black shading shows that Ctenocalanus vanus has a probability 
of being found in dominant percentages of the total number of 
copepods in 0.3 of the total number of samples examined from 
deeper shelf waters off the Brazilian coast. 
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The expression "tropical waters", "surface shelf waters", 
"deeper shelf waters", etc., were chosen in order to avoid the 
use of the expression "water mass", because the associations studi
ed in this papel' clearly indicate the existence of several environ~ 
ments in the same water mass. The nomenclature used delimitates 
the environments better and was therefore preferred. 

Warm water is here considered as that which shows temp
erature above 23°C. . Cool water is considered that with 22°C to 
18°C. Cold water is considered water with less than 18°C. High 
salinity is here considered as salinity above 36 0/00 ' Medium 
salinity are salinities between 34 and 36 0 / 00 , Low salinity is 
the salinity under 34 0/00 and brackish water that with salinity 
below 32 0/00 , The expression "eurythermic cryophile" is applied 
in this paper to species which are usually found in the lower 
temperatures (around 18°C or less) of the waters off the Brazilian 
coast. 

All the copepods caught were fixed in 4-% formalin and were 
measured in millimeters in dorsal 01' in lateral view from the 
anterior extremity of the cephalon to the end of the furca, as 
indicated under the heading SIZE for each species. So as not to 
prolong this papel' unnecessarily no list of synonyms was usually 
given for each species. Descriptions of nearly all species men
tioned are found in Giesbrecht (1892) and in Rose (1933) which 
were mostly used for identification. In a few cases synonyms 
not mentioned before by other authors were exceptionally refer
red to. 

The numbers which foIlow the sample numbers under the 
heading OCCURRENCE refer to the absolute number of specimens 
of the species found in the sample. When the total number of 
animaIs was calculated from the number of specimens present in 
a sub-sample an asterisk (*) foIlows the number in questiono 
The "Pr." standing after the sample number means "present in 
the sample" . 

The total quantity of plankton was measured by the settling 
method and the volume of plankton and of the copepods per cubic 
meter of water was computed from ' the data on the total volume 
of water filtered through the plankton nets used. The different 
nets used are indicated in the Station lists and the type of haul 
is also indicated there. 
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LIST OF SPECIES 

Calanoida 

Calanus tenuicornis Dana 
Nannocalanus mino)' (Claus) 
Calanoides carinatus (Krõyer) 
Neocalanus gracilis (Dana) 
Neocalanus robustior (Giesbr.) 
Undinula vulgaris (Dana) 
Eucalanus attenuatus (Dana) 
Eucalanus monachus (Giesbr.) 
Eucalanus subcrassus (Giesbr.) 
Eucalanus pileatus Giesbr. 
Eucalanus elongatus (Dana) 
Eucalanus subtenuis (Giesbr.) 

., Rhincalanus nasu,tus (Giesbr.) 
Rhincalanus cornutus (Dana) 
Mecynocera clausi Thompson 
Paracalanus aculeatus Giesbr. 
Paracalanus parvus Claus 
Paracalanus crassirostris Dahl 
Acrocalanus longicornis Giesbr. 
Acrocalanus gracilis Giesbr. 

*Calocalanus pavo Dana 
"'Calocalanus styliremis Giesbr . 
* Calocalanus plumulosus (= C. t e-

nuis Farran) 
Clausocalanus arcuicornis Dana 
Clausocalanus furcatus (Brady) 
Ctenocalanus vanus Giesbr. 

., Aetidiid sp. 1 
" Aetidiid sp. 2 
* Euaetideus giesbrechti Cleve 

Undeuchaeta major Giesbr. 
Candacia simplex Giesbr. 
Candacia pachydactyla (Dana) 
Candacia bispinosa (Claus) 
Candacia bipinnata (Giesbr.l 
Candacia curta (Dana) 
Candacia aethiopica (Dana) 

* Euchirella rostrata (Claus) 
"Euchirella brev is Sars 
Euchaeta marina (Prestand.) 

., Euchaeta acuta (Giesbr.l 

Scolecithrix danae (Lubb.l 
*Scolecithricella dentata (Giesbr.) 
* Lophothrix latipes (T. Seott) 
"'Scaplvacalanus curtus (Farran ) 
Centropages furcatus (Dana ) 
Centropages v iolaceus (Claus ) 

*Centropages brachiatus (Dana) 
Pleuromamma abdominalis (Lubb.l 
Pleuromamma gracilis (Claus) 
Pleuromamma x iphias (Giesbr.) 
Pleuromamma borealis F . Dahl 
T emora stylifera Dana 

* T emeropia mayumbaensis T. Seott 
Lncicutia flavicornis (Claus) 

* Lucicutia ovalis Wolfeneen 
., Lucicutia clausi (Giesbr.) 
., H eterorhabdus spinifrons (Claus) 
Heterorhabdus papilliger (Claus) 
Haloptilus acutifrons (Giesbr.) 
Haloptilus spiniceps (Giesbr.) 
Haloptilus fertilis (Giesbr.) 
H a.loptilus longicornis (Cla us) 
Euaugaptilus hecticus Giesbr. 
Pseudodiaptomus acutus (F. Dahll 
Pseudodiaptomns richardi 

(F. DahIl 
Pontellopsis brevis (Giesbr.l 
Pontellopsis v illosa Brady 
Pontellopsis perspicax (Dana) 
Pontellina. plum..ata Dana 
Labidocera fluviatilis F. Dahl 
Labidocera acutifrons (Dana) 
Calanopia americana F. Dahl 
Acartia lilljeborghii Giesbr. 
Acartia danae Giesbreeht 
Acartia negligens Dana 

"Acartia longiremis Lilljeborgh 
Acartia clausi Giesbrecht 
Acartia tonsa varo cryophylla 

varo n . 
Acartia giesbrechti F. Dahl 

H arpacticoida 

Clytemnestra scutellata Dana 
Euterpina acutifrons (Dana) 
Macrosetella gracilis (Dana) 
Oculosetella graciZis Sars 
Microsetella rosea Dana 

New records 

Microsetella norvegica (Boeck) ? 
Miracia efferata Dana 
Parathalestris sp. 
Longipedia nW'l.fre i Jakobi 



Oithona robu sta Giesbr. 
*Oithona similis Claus 
Oithona plumifera Baird 
Oithona ovalis H erbst 
Oithona setigera Dana 
Oith·~na nana Giesbr. 

* Oithona oculata Farran 
Oncaea venusta Philippi 
Oncaea media Giesbr. 

*Oncaea conifera Giesbr. 
*Oncaea mediterranea Clau3? 

Oncaea minuta Giesbr. 
Oncaea venusta varo venella 

Farran 
*Oncaea subtilis Giesbr. 
Lubbockia squillimana Claus 
Corycaeus speciosus Dana 
Corycaeus amazonicus F. Dahl 
Corycaeus limbatus Brady 
Corycaeus flaccus Giesbr. 
Corycaeus furcifer Claus 
Corycaeus lautus Dana 
Corycaeus giesbrechti F. Dahl 
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Cyclopoida 

Corycaeus ovalis Claus 
Corycaeus latus Dana 
COl'Ycaeus crassiusculus Dana 
Corycaeus typicus Krõyer 
Corycaeus af ricanus Dahl 
Corycella rostrata Claus 
Corycella gracilis Dana 
Sapphirina angusta Dana 
Sapphirina auronitens-sinuicauda 

Brady 
Sapphirina opalina-darwini Da na 

* Sapphirina metallina Dana 
*Sapphirina stellata Giesbr. 
*Sapphirina maculosa Giesbr. 
Sapphirina nigromaculata -scarlata 

Claus 
Sapphirina intestinata Giesbr. 
Sapphirella tropica Wolfenden 
Copília v ítrea (Haeckel) 
Copilia mirabilis Dana 
Copilia mediterranea (Cla us) 
Copilia quadrata Dana 
Copilia lata Giesbr. 

SYSTEMATIC NOTES AND DISTRIBUTION OF THE 
INDIVIDUAL SPECIES 

Fam. Calanidae 

Calamts tenuicornis Dana 

(Fig. 1) 

8IZE - d' 1.85 mm - 1.6 mm; <;? 2.0 mm. 

OCCURRENCE - M 409 (1), M 395 (1), M 163 (9), M 162 (9), 

M 161 (1), M 160 (Pr.), M 78 (3), M 76 (45), M 75 (51), M 74 
(12), M 73 (32). 

ECOLOGY - This species appeared only sparingly in the 
samples belonging to southern waters off Brazil with larger 
frequency in surface subtropical and in greater numbers in deeper 
shelf waters (Fig. 1). It also appeared sparingly south of the 
Cape Colony on the eastern part of the Atlantic (Table XVI). 
Kusmorskaya (1959) considers it as one of the most abundant 

• New records 



-11 

copepods in Plutumn in the tran
sition zone between boreal and 
southern warm water species in 
the N orth Pltlantic. The tem per
ature of the transition zone 
ranges between 16° and 12°C and 
salinities between 36.00 and 
35.5 0/00' which are approximate
ly the hydrographical character
istics of the waters where C. te
nuicornis occurred, off the Brazil
ian coast. Farran (1926, p. 228) 
and Heinrich (1961, p. 38, tab. 
1) pointed out that the animal 
occurs usually in greater num
bers between 100 and 200 m 
depth in the subtropical region 
of the N orth Pltlantic and Paci
fic. Vervoort (1957) did not 
register this animal in Plntarctic 
waters but he found it in samples 
taken from 250 to 100 m depth 
in the tropical region by the 
"Snellius" Expedition (Vervoort 
1946, p. 22). 

Tables X and VIII show that 
C. tenuicornis is characteristic 
of subtropical waters in all the 
oceans. It can be classified as 
an eurythermic cryophile prefer
ring the lower end of the temper
ature range for warm waters. 
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EN VIRONMEN TS 
Fig. 1 - Probability of occurrence of 
Calanus tenuicorni s in different envi

ronrnents. 

N annocalanus minor (Claus) 

(Fig. 2) 

SIZE - cf 1.4 mm to 1.8 mm; <;? 1.8 to 1.9 mm. Present 
in two different forms, a smaller and stouter one and a longer 
and more transparent one; only copepodites of the latter were 
found. 

OCCURRENCE - M 513 (3), M 510 (8), M 497 (1), M 489 
(2880)*, M 451 (20) ," M 409 (15), M 407 (71), M 403 (123), 
M 402 (240)*, M 400 (17), M 395 (115), M 394 (640)*, M 389 
(Pr.), M 368 (3), M 364 (200) *, M 363 (11), M 315 (61), M 314 
(55), M 247 (209), M 246 (73), M 245 (5), M 244 (178), M 243 
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(12), M 242 (33), M 241 (33), M 240 (36), M 232 (120)*, M 208 
(1), M 189 (8), 1\1 187 (Pr.), M 186 (34), M 166 (69), M 164 
(2), M 163 (4), M 162 (12), M 161 (206), M 160 (25), M 114 
(31), M 113 (3), M 112 (6), M 111 (5), M 100 (4), M 99 (18) , 
M 98 (5), M 97 (Pr.), M 96 (15), M 95 (15), M 93 (1), M 89 
(1), M 88 (6), M 78 (2), M 76 (7), M 75 (52), M 74 (26) , 
M 39 (3), M 38 (20)*, M 37 (41), M 36 (29), M 35 (15), M 33 
(58), M 32 (4), M 30 (Pr.), P 10 (1), E 164 (2). 

ECOLOGY - It was one of the most common of the euryhaline 
and eurythermic copepods. Abundant in waters with salinity 
higher than 35.00 0 / 0 0 and temperature above 21°C and present 

1) 

::o 
O 

r 

1 in small numbers in the colder 

....... 0,5 

coastal waters (20°C or between 
15.40 and 14.38°C) off the south 
of Brazil. It was found off the 
Brazilian coast in the Brazil 
Current, in the South Equatorial 
Current, in higher percentages 
in tropical and in surface sub
tropical waters (Fig. 2) and in 
&urface shelf waters (Table VIII 
and XIII). In deeper shelf wa
ters it did not occur 01' only oc
curred sparingly, thus indicating 
its preference for the surface 
layers. The histogram (Fig. 2) 
indicates that it may occur in 
colder waters of lower salinities. 
Deevey (1952a, p. 110) consi
ders it as an indicator of off 
shore waters of high salinities in 
N orth American Atlantic wa
ters. Bainbridge (1960, tab. 1, p. 
932-933) registered it in the Gui
nea Gulf between temperatures 
27.8 and 22.1°C. It occurs off 
the African Atlantic coast at An
gola (Marques 1958, p. 205) 
where temperatures range from 
30 to 14°C in the upper 50 m 
being usually under 20°C, and 
the salini'ties are usually around 

r 

o E-o E-o E-o CI) <.) 
Cf) CI) CI) 
Cf) Cl 

ENVIRONMENTS 
, 35.5 0 / 0 0 (Vilela 1953, tab. 4-5) . Fig. 2 - Probability of occurrence o, 

• Nannocalanus m i no?' in different envi- In the Pacific, Wilson (1950, p. 
ronments. 268) recorded the presence of this 
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species in Philippine waters with much lower salinities than in 
Atlantic oceanic waters but unfortunately no data were given as 
to the number of specimens per sample. It was abundallt between 
latitudes 32 and 33° S in the middle of the Atlantic and off South 
Africa in subtropical waters (Table XVI). Farran (1929, p. 215) 
found its greatest numbers in the tropical Atlantic and next, off 
New Zealand in subtropical waters. Vervoort (1946, p. 26) usu
ally records this species in samples from upper layers of tropical 
waters in the Indo-Pacific equatorial region, but also in samples 
from deep layers (1,000 - 555 m). According to Brodsky (1959, 
p. 146) it is characteristic of the subtropical epipelagial of both 
hemispheres. Heinrich (1961, p. 83) observed a diurnal migra
tion down to 200 m depth in the western subtropical Pacifico 

Neocalanus gracilis (Dana) 

(Figs. 3, 4, 5) 

SIZE - « 2.5 to 3.5 mm. Vervoort (1946, p. 41) registered 
sizes from 2.43 to 3.5 mm in the "Snellius" Expedition material. 
The specimens studied here are among the largest recorded till 
now. Oliveira (1947, p. 457) registered sizes of 3.5 mm also. 

OCCURRENCE - M 513 (120) *, M 510 (20) *, M 407 (7), 
M 403 (12), M 402 (Pr.), M 400 (5), M 395 (40), M 364 (320)*, 
M 315 (23), M 314 (5), M 247 (76), M 246 (8), M 245 (16), 
M 244 (46), M 243 (13), M 242 (23), M 241 (4), M 240 (33), 
M 232 (40), M 223 (Pr.), M 166 (11), M 161 (7), M 114 (2). 

Fig. 3 - Neocalanus gTaci!is: a - t horax a nd 
abdomen of adult female, ventra l view; b - first 

maxilla. 
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Fig. 4 - Neocalanus graci l is : Double hook 
on the second basal joint of the first pair 

of legs. 

SYSTEMATIC NOTES -
Unusually large specimens 
were at first mistaken for 
M egacalanus copepodites 
(Bjornberg 1959, p. 138). 
The size and the pronounc
ed genital swelling of the 
genital segment of the fe
male specimens here studied 
might also lead to a confu
sion with N. robustior. The 
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EN VIRONMENTS 

Fig. 5 - Probabllity of occurrence of 
Neocalanus gracil;s in different envi

ronments. 

anatomy of the adult spec-' 
imens, the abdomen (Fig. 

3-a) and the maxilla leave no 
doubt, however, as to their cor
rect identity. The distinct double 
hook on the second basal joint of 
the first pai r of legs (Fig. 4) is 
already present in the young 
copepodites. The first antenna 
(5 mm Ilong in the 3 mm long 
male) reaches far beyond the 
furca in both, sexes, by 6 joints 
in the male. In the 3 mm long 
mal e of N. robustior the antenna 
is short (3 mm long) and reaches 
only up to the furca. The hook 
on the second basal segment of 
the first pair of legs differs from 
that of N. robustior. 

ECOLOGY - It was found 
quite frequently in catches made 
in very saline water layers 
(35.90 0 / 00 or more) in the sur
face ' tropical and subtropical 
(Fig. 5) waters. It usúally was 
caught in the upper layers during 
the night or in the early morning. 
Catches made during the day 
were poor in number of speci
mens, strongly indicating migra
tion of the species to deeper wa
ters during the day. Vervoort 
(1946, p. 43) states that there are 
no signs of a diurnal migration of 
this species, but both this author 
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and Farran (1926, p. 230) recorded a greater abundance of this 
species from about50 m or more to 250 m depth . approximately 
in tropical and subtropical waters. Vervoort (1957, p. 31) re
gistered N. gracilis in Antarctic waters at depths between 250 m 
and 750 m in salinities between 34.50 and 35.00 0 / 00 and temper
atures of 1.79 to l1.73°C. The animal may be more frequent at 
130 m depth (Moore 1949, p. 42-43) in the North Atlantic off the 
Bermudas. It was present in samples of subtropical waters in 
the middle South Atlantic. Heinrich (1960, p. 36) registered the 
animal in greater numbers between 0° and 25° Lat. N in the 
Western Pacific where the salinity according to Burkov (1960, p. 
117, tab. 7) ranges from 34.2 to 35.0 0 / 00 and temperatures from 
26 t o 20°C. 

N. gracilis as well as N. minor are the two characteristic 
copepods of the subtropical oceanic epipelagial in both hemi
spheres according to Brodsky (1959, p. 146). Kusmorskaya (1959) 
considers them as partially subtropical and points out that Cala
nus helgolandicus and N eocalanus gracilis have the same distribu
tion in the transition zone between boreal and southern warm 
water species during Spring. 

N eocalanus robustior (Giesbr.) 

SIZE - ô 3.1 mm. 

OCCURRENCE - M 244 (1), M 240 (2), M 78 (1). 

REMARKS - N. robustior was present in very small numbers 
in three samples. It is here recorded for the first time in Brazil
ian waters. Marques (1958, p. 205) registered it in African 
Atlantic waters. It is a moderately deep water species according 
to Vervoort (1946, p. 46) and few specimens were captured here 
as nearly all our samples were taken in the upper 150 m. It 
appeared only in samples of high salinity, but the few data do 
not permit further considerations. 

Undinula vulgaris (Dana) 

(Figs. 6-7) 

SIZE - ô 2.0 mm; 'i? 2.5 mm. 

OCCURRENCE - M 510 (12), M 497 (25), M 489 (1380) *, 
M 451 (60), M 409 (Pr.), M 407 (16), M 403 (8), M 402 (200) *, 
M 394 (280)*, M 368 (4), M 365 (Pr.), M 364 (8), M 363 (1), 
M 357 (Pr.), M 315 (100), M 314 (27), M 283 (1), M 247 (56), 
M 246 (42), M 245 (22), M 244 (55), M 243 (27 juv.), M 242 
(19), M 241 (108), M 240 (40), M 232 (80), M 189 (1), M 114 
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(2), 1\1 99 (26), 1\1 98 (56), 1\1 97 (30), M 96 (3), 1\1 95 (8), 
1\1 78 (34) , M 75 (3), M 39 (3), M 38 (5), M 37 (4), M 36 (2), 
M 35 (15), M 33 (6), M 30 (1). 

a c 

Fig. 6 - Undinula vulgaris: a - Thorax 
a nd abdomen of young specimen in profile ; 
b - the same in adult female specimen ; c
fifth legs of last copepodite of m a le specimen. 

SYSTEMATIC NOTES - The female specimens which occur in 
Brazilian waters have two hooklike spines on the last thoracic 
segment (Fig. 6-b) as in U. vulgaris forma typica Sewell (Ver
voort 1946, p. 73). In the young specimens the segment is I'ound- . 
ed off and pI'esents no spines (F)g. 6-a). The fifth legs of the 
male's last copepodite also have been figuI'ed (Fig. 6-c). 

ECOLOGY - One of the most numerous copepods in waters 
of high salinity (above 36.00 %0 ) and high temperatuI'e (above 
25°C) . in ouI' samples (Fig. 7). The number of specimens of 
this species was smalleI' in waters of high salinity and loweI' 
temperatures at the surface and disappeared in the samples taken 
fI'om deep waters with tempeI'atuI'es lower than approximately 
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20°C. It appears in surface wa
ters of approximately 35.00 to 
36.00 0/00 salinity and temperat
ure between 18 and 22°C. It is 
absent or rare in samples from 
deep layers. In the Indo-Pacific 
(Vervoort 1946, p. 74-75) it oc
curred in maximum numbers at 
the surface in temperatures 
around 28°C and salinities around 
34.00 0 / 00 • Farran (1936, p. 75) 
classified it as "coastal"; other 
authors, as "oceanic" (Yamazi 
1958, p. 417). It had already been 
recorded from the South West 
Atlantic (Sewell 1948, p. 450) and 
off Rio de Janeiro (Vervoort 
1946, p. 76). It is recorded here 
also in the Middle South Atlantic 
and off South Africa in waters 
of temperature and salinity as 
mentioned above. Although it 
did not usually occur in large 
numbers in our shelf waters, the 
results of the "Great Barrier 
Reef" Expedition (Farran 1949, 
p. 296), of Fleminger (1959, p. 
154) for the Gulf of Mexico and 
of Bainbridge (1960, tab. 1) for 
the Gulf of Guinea show that 
this copepod prefers shelf waters 
with an influence of oceanic 
water. 
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Calanoides carinatus (Kroyer) 

(Fig. 8) 

SIZE - 'i' 1.6-2.5 mm; cf 2.5 mm. 

OCCURRENCE - M 395 (1), M 389 (Pr.), M 238 (140), M 236 
(402), M 100 (3), M 95 (Pr.), M 89 (11), M 88 (109), M 78 (2), 
M 75 (6), M 38 (7), M 36 (1), M 33 (1), E 5 (1) *, V 19 (360)*, 
V 2 (Pr.), V 1 (Pr.). 

ECOLOGY - Iri two samples it was one of the most numerous 
copepods in coastal surface waters (14.38-15.40°C) of low salinity. 
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In the other samples it was some
times quite numerous especially 
in deeper waters (V 1, V 19). 
Farran (1926, p. 229) and Ver
voort (1946, p. 35) mention it as 
occurring in deep waters in trop
ical and subtropical regions and 
the first considers it as a deep 
water species in the Bay of Biscay. 
As our hauls were nearly always 
on the surface, it was present 
only in a few samples. All the 
other samples in which it occur
red were of water layers of high 
salinity (36.8-35.0 0/00) and tem
peratures between 22.8 and 16.4° 
C. These water layers show the 
approximate limits of temperat
ure and salinity of the subtropical 
water mass (Emilsson 1959, p . 

. 46). It was frequently observed 
in African waters off the Atlan
tic coast of Angola (Marques 
1958, p. 205) in salinities around 
35.5 0 / 00 and temperatures usual
ly under 20°C (Vilela 1953, tab. 
4-7). It was exceptionally abun
dant in African waters on the 
edge of the shelf in the Gulf of 
Guinea (Bainbridge 1960, tab. 1) 
in catches ma de through layers 
of water with temperatures under 

Fig. 8 - Probability of occurrence of 210C (Bainbridge, personal in
Calanoides carinatus in different envi- formation). C. carinatus seems to 

ronments. 
have the same salinity prefer-
ences as N. minor, but while the 

latter species seems to prefer superficial layers and appears also 
in warmer waters, C. carinatus prefers the deeper and cooler 
layers of the shelf waters in the subtropical region (Fig. 8). Both 
occur in the cold coastal, surface waters of the south, N. minor 
sparingly and C. carinatus as one of the dominant species of 
copepods. This species is the dominant copepod in the colder 
waters (around 12°C) of the upper 50 m of the epipelagial near 
the southern subtropical convergence line (Vervoort 1957, p. 29). 
Its occurrence in southern Brazilian cold coastal and deep shelf 
waters is evidence of the influence of the cold current of the South 
(Falklands Current). 
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F amo Eucalanidae 

Eucalanus attenuatus (Dana) 

SIZE - <j> 4.5 mm; Ô 3.0 mm. 

OCCURRENCE - M 403 (1), M 394 (Pr.), M 368 (Pr.), M 364 
(Pr.), M 363 (4), M 247 (1), M 240 (2), M 187 (1), M 173 
(1), M 113 (1), M 88 (1), M 78 (1). 

ECOLOGY - It was usually found in water over great depths 
in salinities between 35.00 and 36.00 0/0 0 and temperatures from 
27°C to 18.2°C and also in one sample of very cold and less saline 
water from the South (M 88). 

It always appeared in small numbers excepting in one sample 
in which it represented 6.2 % of the total number of copepods. 

It had been previously recorded off Rio de Janeiro (Farran 
1929, p. 218), off Santos and Guaratuba (Carvalho 1944, p. 91; 
1952, p. 140) and off the Atlantic coast of Africa. The present 
data enlarge its distribution considerably. 

It is considered by Deevey (1952a, p. 90) as an indicator of 
the off-shore waters of high salinity .from the Gulf Stream. It 
Qccurs in the Brazil Current but probably at greater depths for 
it was captured several times at night or in the early morning, 
suggesting that its presence in surface layers might be due to 
vertical migration. 

In the colder subtropical waters off South Africa and in the 
southern mid-Atlantic it is sometimes substituted by E. mucro
natus. 

In the Pacific open-sea waters off the South American coast, 
off the Philippines and off Hawaii (Wilson 1950, p. 207-208) it 
occurred in waters of salinities between 32.00 and 35.5 0 / 00 • It 
was recorded in the cold waters of the Bering Sea. Farran (1929, 
p. 218) found large numbers of this copepod in the South Tem
perate Atlantic. It was frequently the most numerous calanoid 
copepod between 30 and 60 m depth in the collection of the 
"Snellius" Expedition made in the Indo-Pacific (see Vervoort's 
data 1946, p. 96-97). It was usually absent in the sm:face layer 
and in the deeper layers where it sometimes occurred, but singly. 
The salinities of the 50 m deep layers sampled by the "Snellius" 
showed a temperature average of approximately 25.5°C (ranging 
from 28.7 to 24.54°C) and a salinity average around 34.4 0/00 

(ranging from 33.03 to 34.60 0/00). Thus, as a true eucalanid, 
this species prefers the middle and lower salinities in the off-shore 
waters. This explains its scarcity in the Brazil Current where the 
salinity is too high. It is strongly eurythermic, but prefers warmer 
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waters and thus was not recorded by Heinrich (1961), Vervoort 
(1957), Furuhashi (1961), Colebrook et ai. (1961), Fleury (1950), 
etc., who studied material from colder waters. 

Eucalanus subcrassus Giesbrecht 

(Fig. 9) 

SIZE - cf' 1.7-2.03 mm; <jl 2.00-2.25 mm. 

OCCURRENCE - M 510 (20)*, M 451 (1), M 389 (480)*, 
M 368 (Pr.), M 365 (Pr.), 1\1 283 (70), M 265 (690) *, 1\1 246 
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Fig. 9 - Probability of occurrence of 
Eucalanus sttbcrassus in different envi

ronments. 

(1), 1\1 189 (4), 1\1 186 (4), M 
173 (14), M 144 (1), M 111 (2), 
M 107 (Pr.), M 95 (5), M 93 
(21),M89 (3),M88 (22),M78 
(67), M 76 (57), M 74 (53), M 

. 73 (11), M 39 (140), M 38 (30), 
M 37 (16), M 36 (28), M 35 
(13), M 33 (18), M 32 (50), M 
31 (11), M 30 (8), E 164 (Pr.), 
E 39 (8), E 24 (140)*, E 16 
(340) *, E 15 (800) *, E 13 

, (260) *, E 12 (20) *, E 10 (Pr.), 
E 8 (2), E 7 (540) *, E 6 (Pr.), 
E 2 (180)*, E 1 (375), V 1 
(600), II 68 (33), III 322 (Pr.). 

ECOLOGY - In · our samples 
it was usualIy present in warm 
coastal water in 11 out of 31 
samples, in warm surface shelf 
water in 8 out of 13 samples. 
Present also in two cold coastal 
water samples and in deep cold 
8helf waters in high percentages. 
Present only in six out of 31 
tropical water open-sea samples. 
It was absent in surface sub
tropical waters. Farran (1929, p. 
219) had numerous specimens 
taken off Rio de Janeiro by the 
"Terra Nova" Expedition and 
found it "the most plentiful of 
the larger species" inside the 
Great Barrier Reef, next to Un
dinula vu,lgaris, excepting during 
the cold months of umaximum 
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salinity of the reef" (Farran 1936, p. 78). This corroborates 
our data, which show E. subcrassus as more numerous in warm 
coastal waters 01' in warm shelf waters. It was not present or 
present in small numbers in tropical and subtropical waters of 
high salinity. Therefore it may be classified in Brazilian waters 
as a thermophile eurythermic copepod which is also euryhaline, 
but prefers middle salinities, between 35.00 and 33.00 0 / 00 ' This 
explains why in the Pacific it is classified as "oceanic" (Yamazi 
1958, p. 147), because off Japan open-sea waters have a salinity 
range between the limits established above. 

Eucalanus monachus Giesbrecht 

Syn. E. vadicola F. Dahl 1894 

(Fig. 10) 

SIZE - ô 2.3 mm; ~ 2.05 mm. 

OCCURRENCE - E 170 (240) *, E 164 (41), E 41 (20) *, E 32 
(Pi'.), E 30 (Pr.), E 28 (560)*, E 24 (Pr.), E 14 (20)*, E 13 
(260)*, E 12 (20)*, E 11 (280)*, E 9 (20)*, E 8 (20), E 7 
(160)*, E 4 (180)*, E 3 (920)*, E 1 (75)*, P 10 (10), P 9 (18), 
P 7 (Pr.), P 3 (Pr.), P 1 (94), V 19 (510) *, V 13 (100), V 1 
(100), M 261 (15), M 257 (32), M 208 (1), M 203 (1..), M 190 
(118), M 107 (16), M 78 (11), M 75 (121), M 39 (2), M 38 
(164), M 35 (164), M 37 (3), M 30 (8). 

SYSTEMATIC NOTES - F. Dahl recorded E. vadicola at the 
mouth of the Amazon River, characterizing it by a wider anel 
f latter cephalon similar to that of the female of E. crassus, second 
furcal seta stronger than that of the European E. monachu$, a 
fatter, not hairy last segment of the fifth pair of legs in the mal e 
and a shorter terminal spine than in the European E. monachus. 
Intermediate forms besides the described E. vadicola and E. mo
nachus are present in the samples from coastal waters. 

ECOLOGY - Apparently E. monachus is a very variable species 
which prefers coastal 01' shelf waters of salinities below 35.00 0 / 00 ' 

The samples in which it showed up always contained a water 
iayer of salinities under 34.5 0 / 00 and temperatures between 29°C 
and 20°C. It was registered in 17 out of 31 samples ofcoastal 
water anel in 5 out of 13 samples of surface shelf water. Bain
brielge (1960, tab. 1) registerE'el it in large numbers in the shelf 
waters of the Guinea Gulf. E. monachus anel E. subcrassus are 
both characteristic of the neritic zone off the Brazilian coast anel 
are among the species on which the coastal plankton-eating fishes 
feed (Table XII, p . 116). 
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The Eucalanidae are probab
ly an important constituent of 
the biomass present in our wa
ters beca use of their great bulk. 
Fishes like · 'oveva' (Larimus 
breviceps Cuvier) and 'corvina' 
(Micropogon furnieri Desmarest) 
have large numbers of Eucala
nus in their stomachs, but usu
alIy not sufficiently welI preserv
ed so as to determine whether 
they are E. subcrassus or E. mo
nachus (Table XII, p. 116) . 

Other species of Eucalanus 

The folIowing Eucalanus also 
occurred in the samples: one 
specimen of E. elongatus (Dana) 
in one sample (M 36); E. sub
tenuis Giesbr. in sample M 188 
(4) and in sample M 389 (2); 
and E. crassus Giesbr. in four 
samples: M 33 (2 females) ; M 35 
(1); M 36 (2); M 78 (13 spec
imens, among which adult fem
ales, males and copepodites). 

These species were alI found 
in shelf and subtropical waters. 
Off Brazil the Eucalanidae ex
cepting E. attenuatus, seem to pre

Fig. 10 - Proba bility of occurrence of fer the shelf and coastal waters 
Eucalanus m onachus in diffe rent envi- and avoid the very saline waters 

ronments. 
of the open sea. This agrees with 
Fleminger (1959, p. 154) who 

considers E. pileatus as characteristic, together with Paracalanus 
parvus, of the neritic slope-facies in the Gulfof Mexico. In the 
Pacific, where the open sea waters are less saline (more or less 
35.5 %0 ) they are also found far from the coast (see Wilson 
1950, p. 207-211; Yamazi 1958, p. 147; Vervoort 1946, p. 85-115). 
E. pileatus was registered by Bainbridge (1960, tab. 1) in large 
numbers in waters over the shelf in the Gulf of Guinea. It is 
probably a variety of E. subcrassus and is cited by some authors 
(Deevey 1960, p. 16-33) as E. pileatus-subcrassus. 

E. elongatus is according to Farran's (1949, p. 218), Kusmor
skaia (1959) and Wilson's (1950, p. 208-209) data an euryhaline 
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and eurythermic cryophile open-sea copepod. Vervoort (1946, p. 
85) registered E. elongatus in maximum numbers in 60 to 100 m 
depth layers in the Indo-Pacific, where temperatures are more or 
less between 20 and 25°C and salinities around 34.00 0 / 00 (Van 
Riel et al., 1950). It endures narrower salinity ranges than E. 
attenuatus and is therefore generally absent from our open sea 
waters. 

The species of Rhincalanus 

Schmaus & Lehnhofer (1927, p. 392) summarized the known 
data on the distribution of the species of Rhincalanus (R. cornu
tus, R. nasutus, R. gigas) in the Atlantic and in the Indian Oceans. 
The study of Wilson's (1950, p. 318-319) and Farran's data (1929, 
p. 220) of samples taken in the Pacific Ocean show that the same 
distribution prevails there, with the difference that in the warmer 
months, R. cornutus reaches well into the Bering Sea, above 50° N 
Lat., further north than in the Atlantic. Farran (1929, p. 220) 
and Vervoort (1957, p . 33) registered the largest numbers of 
R. nasutus off the New Zealand and Australian waters where the 
salinity is around 35.5 0 /00 and the t emperature around 15 and 
10°C. The salinities in which R. cornutus and R. nasutus occurred 
in the Pacific were sometimes as low as 33.00 0 / 00 probably. 

R. cornutus and R. nasutus seem to prefer open-sea waters 
(Farran 1936, p. 79) also off Brazil. R. cornutus is the most 
eurythermic of the two and the less cryophile. 

Rhincalanus cornutus (Dana) 

SIZE - d' 2.5 mm; 'i' 3.5 mm. 

OCCURRENCE - M 497 (Pr.), M 368 (Pr.), M 365 (200) *, 
M 283 (1), M 246 (12), M 245 (1), M 240 (1), M 232 (1), M 113 
(1), M 95 (1). 

DISTRIBUTION - It occurred in samples of waters of high 
temperature (25.5-28°C) and high salinity (more than 36.16 0 / 00 ) 

and in one shallow water sample where the deepest layer showed 
higher salinity in the region of the Amazon River's mouth. The 
samples were mostly from tropical waters. Dahl (1894, p. 3) 
registered it off the mouth of the Tocantins, but not further 
south off the Brazilian coast. Vervoort (1946, p. 121) found it 
in samples taken from 2,500 to O m, usually in mid-water layers. 
The larger numbers of R. cornutus were registered by him be
tween 60 and 200 m depths, in salinities around 34.50 0 / 0 0 and 
temperatures between 16.0 and 26.6°C approximately. 
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Rhincalanus nasu.tus Giesbr. 

SrZE - ~ 4.5 mm. 

OCCURRENCE - M 80 at 27°09.4' S and 47°16.5' W on Septem
bel' 26 t h, 1955 (12.40 h). 

ECOLOGY - It only occurred in sample M 80, which was not 
included in the general list, with salinities between 36.01 to 
35.24 0 /00 and temperatures from 14.01 to 20.99°C. The fact that 
it usually occurs in deeper layers and does not migrate apparent
ly during the day (Vervoort 1946, p. 126) explains its rare 
presence in our samples. It had not been previously recorded in 
Brazilian waters. The haul was ma de with a closing net from 
125 m depth up to . the surface, and the animal was probably 
swimming in the deeper layer when caught. 

Thus Rhincalanus nasutus-, contrary to Steuer's (in Sewell • 
1948, p. 365) idea, occurs in the western part of the South Atlan
tic, but probably in deep cooler layers. 

M ecynocera clausi r. C. Thompson 

(Fig. 11) 

SrZE - ~ 1.0 to 1.1 mm. 

OCCURRENCE - M 510 (1), M 497 (2), M 451 (Pr.), M 409 
(41), M 407 (4), M 403 (164), M 402 (160), M 400 (Pr.), M 395 
(108), M 394 (1080) *, M 368 (3), M 365 (400) *, M 364 (240) *, 
M 363 (Pr.), M 315 (48), M 314 (7), M 247 (2), M 246 (7), 
M 245 (1), M 244 (2), M 243 (1), M 242 (2), M 241 (3), M 240 
(16), M 236 (1), M 208 (1), M 189 (24), M 187 (1), M 186 (2), 
M 173 (1), M 166 (1), M 163 (116), M 162 (77), M 161 (327), 
M 160 (74), M 114 (11), M 113 (6), M 112 (4), M 99 (14), 
M 97 (1), M 96 (1), M 78 (7), M 76 (3), M 74 (1), M 39 (2), 
M 36 (3), M 35 (4), M 31 (3), P 13 (Pr.), P 12 (7), P 11 (3), 
P 10 (4), P 9 (6), P 8 (Pr.), P 7 (5), P 6 (1), P 5 (Pr.), P 4 
(5), P 3 (2), P 2 (15), P 1 (Pr.), E 4 (1), E 3 (8). 

ECOLOGY - It was present in nearly all samples of the most 
saline and warm waters off Brazil. It was found in higher per
centages (20.7-4.7 % ) in colder very saline waters (36.00 0/00 OI' 

more) and in cool coastal waters with 22°C temperature 
or less. It had been registered in Brazilian waters before (Car
valho 1952, p. 137). Farran (1929, p. 221) arid Heinrich (1960, 
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p. 33) found its largest numbers in subtropical waters in the Pa
cific in the latitudes above 30° S and in temperatures between 
21°C and 15°C (Sverdrup et alo 1948, chart II and IlI). It is 
considered by Deevey (1952, p. 
90) as characteristic of the Gulf 
Stream and of warm waters 
(Deevey 1952b, p. 156). It also 
occurs on the south African side 
of the Atlantic, where it was 
among the most frequent and 
abundant copepods in subtropical 
waters (Table X). It is a sur
face copepod, beca use it did not 
occur in the samples collected in 
deep layers and its environmental 
optimum lies in cooler temperat
ures between 18 and 10°C (Fig. 
11) . 

Heinrich (1961, p. 83, tab. 
1) found it in large numbers off 
southern Japan in the 25-30 m 
deep layers during the day. Dur
ing the night it was caught in 
deeper layers from 50 to 200 m. 
It is not usually found at the sur
face (20-0 m) probably because 
the 18 to 10°C optimum of tem
perature is found in deeper layers 
in that region. 

Fam. Paracalanidae G. O. Sars 

According to Hensen (1911, 
p. 307) Paracalanus must be 
chiefly neritic for it ma de up al
most half of the total of the To
cantins region copepod fauna. 
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Fig. 11 - Probability of occurrence of 
Mec ynocera clansi in different environ

ments. 

Paracalanus acu!eatus Giesbr. 

(Fig. 12) 

SIZE - ô 1.2-1.0 mm; <;? 1.2 mm. 

OCCURRENCE - M 513 (300) *, M 510 (29), M 489 (60) *, 
M 451 (6), M 407 (Pr.), M 400 (89), M 389 (80)*, M 365 (160)*, 
lVI 283 (7), M 265 (3), M 257 (2), M 247 (292), M 246 (4), 
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M 245 (2), M 244 (23), M 241 (4), M 240 (32), M 236 (177), 
M 208 (1), M 190 (157), M 189 (223), M 188 (10), M 173 (6), 
M 160 (6), M 114 (11), M 112 (2), M 107 (16), M 99 (7), M 98 
(62), M 97 (6), M 96 (2), M 95 (17), M 93 (6), M 88 (9), M 78 
(51), M 75 (31), M 74 (20), M 73 (5), ~ 39 (6), M 38 (57), 
M 37 (16), M 36 (52), M 35 (165), M 33 (7), M 31 (6), M 30 
(18), II 68 (62), P 17 (Pr.), P 15 (Pr.) , P 14 (Pr.), P 13 (39), 
P 12 (212), P 11 (19), P 10 (31), P 9 (53), P 8 (Pr.), P 7 (11), 
P 6 (18), P 5 (14), P 4 (22), P 3 (8), P 2 (140), P 1 (11), 
E 170 (180) *, E 164 (72), E 41 (60) *, E 39 (1660)*, E 32 (40)*, 
E 30 (160) *, E 28 (3740) *, E 24 (120) *, E 16 (3380) *, E 15 
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Fig. 12 - Proba bil ity of occurren ce of 
P aracal anus aculealt,s in d ifferent envi

r onments. 

(4860) *, E 14 (300) *, E 13 
(500) *, E 12 (3500) *, E 11 
(1200) *, E 10 (1040) *, E 9 
(35), E 8 (5), E 7 (900)*, E 5 
(880) *, E 4 (17), E 3 (380) *, E 
2 (11), V 13 (60) *, V 3 (Pr.), 
V 2 (Pr.), V 1 (Pr.), 1I1 320 
(2), 1I1 321 (4), IV 218 (2). 

ECOLOGY - It was one of 
the most frequent, though not 
numerous copepod in samples of 
water of high salinity (above 
36.00 0 / 00 ) and high temperature 
(above 20°C). In samples of 
high salinity and low temperat
ures (less than 20°C) it was not 
very frequento It was present 
in samples from surface layers 
of low salinity (under 35.00 0 / 00 ) 

a nd temperatures ranging from 
18 to 28°C. It was dominant or 
subdominant among the copepods 
in coastal and shelf waters of low 
salinity. It was r egistered be
fore off Rio de Janeiro and at 
the mouth of the Tocantins 
(Vervoort 1946, p. 129). Farran 
(1929, p. 222; 1949, p. 297) re
corded the largest :Q.umbers of 
this copepod in the tropical re
gion. It seems to prefer surface 
and coastal or shell waters off 
Brazil. I t is an eurythermic 
thermophile copepod. 
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Paracalanus parvus (Claus) 

(Fig. 13) 

SIZE - d' 1.0-0.95 mm; ~ 0.75-1.1 mm. 

OCCURRENCE - M 497 (11), M 365 (240)*,M 315 (232), 
M 314 (6), M 286 (10), M 283 (10), M 265 (6), M 208 (71), 
M 203 (1), M 190 (1), M 188 (136), M 186 (2), M 173 (45), 
M 163 (27), M 162 (882), M 161 (1), M 107 (4), M 89 (102), 
M 88 (60), M 76 (6), M 75 (43), M 74 (151), M 73 (16), M 38 
(25) , M 37 (1), M 35 (25), M 31 (5), M 30 (5), P 14 (Pr.), 
P 13 (7), P 12 (55), P 11 (2), P 10 (10), P 9 (59), P 8 (Pr.), 
P 7 (8), P 6 (1), P 5 (Pr.), P 4 1 
(Pr.), P 3 (Pr.), P 2 (2), P 1 "t"--r-~-r-"-T"-'" 

(10), E 170 (60) *, E 164 (2), 
E 39 (680) *, E 28 (220) *, E 15 
(140) *, E 12 (80) *, E 11 (100) *, 
E 9 (12), E 7 (60) *, E 5 (2820) *, 
E 4 (380) *, E 3 (10,900) *, E 2 
(908) *, E 1 (3450) *, V 19 
(3150) *, V 13 (260) *, V 1 (340), 
n 68 (113), IV 244 (53), In 320 
(8), In 321 (31). 

ECOLOGY - P. parvus was 
dominant in four samples where 
the salinities varied from 36.19 
to 34.11 0/00 and the temperatures 
from 27.5 to 17.76°C. It is pos
sible that this small copepod was 
not more numerous in more sam
pIes because it may pass through 
the meshes of the zooplankton 
neto P. parvus only occurred in 
one sample from exclusively warm 
layers. In all samples where 
it was dominant there were lay
ers of colder water where the 
copepod probably thrived. It 
was found in large numbers 
among the copepods of a sample 
ofcoastal relatively very cold wa
ter (14.38°C) from the south of 
Brazil. It has been recorded in 
the Atlantic, Pacific and Indian 
Ocean and also in the Arctic and 
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Fig. 13 - Proba bility of occurrence of 
P aracal anus parvus in different envi

ronrnents. 
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Antarctic regions (Vervoort 1946, p. 131) in oceanic, coastal and 
brackish waters. It can be found in deep waters but prefers the 
surface (Vervoort 1946, p. 132) though in our samples it appeared 
in larger frequency and number in deep shelf waters (Fig. 13). 
] t seems to prefer cooler temperatures, while Paracalanus aculea
tus seems to prefer warmer waters as is also pointed out in Far
ran's study 0949, p. 297) of Australian waters. Like Clauso
calanus arcuicornis it is abundant in the North Atlantic where 
it may indicate Atlantic waters (Wiborg 1954, p. 68). In the 
African waters near Fernando Po (Bainbridge 1960, tab. 1) it 
was subdominant in the shelf-oceanic facies. 
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Fig. 14 ---.: P robab ili t,y of occurre nce of 
Pa1'acaZ an1ts crassirostr is in d ifferent 

env ironmen ts. 

Paracalanus crassirostris Dahl 

(Fig. 14) 

SIZE - 'i' 0.5 mm; Ô 0.5 mm. 

OCCURRENCE - M 283 (9), 
M 238 (3), M 208 (10), M 203 
(108), E 39 (4540) *, E 32 (60) *, 
E 30 (120) *, E 28 (320) *, E 14 
(60) *, E 13 (20) *, E 12 (1360) *, 
E 10 (740)*, E 8 (2), E 7 (22), 
E 5 (560) *, E 4 (800) *, II 68 
(91), III 322 (29), III 321 
( 117), III 320 (Pr.), IV 244 
(37), IV 218 (60) . 

ECOLOGY - It is a well 
known coastal water copepod. 
Table IV summarizes the data ob
tained in several regions of the 
world. In Brazilian waters it was 
observed only in coastal or mixed 
coastal and shelf waters and 
once in deep shelf waters near 
the coastal region (Table XV). 

It occurs in waters from sal
inities 55.00 0 / 00 in the Suez Ca
nal (Gurney 1927, p. 147) t o 
3.4 0 /00 in the Chilka Lake (Deva
sundaram & Roy 1954, p. 53), and 
in temperatures between 1 and 
30°C. It is extremely eurythermic 
and euryhaline, but stenoecius 
and therefore a good "indicator" 
species of coastal waters. 
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Caloca1anus pav o Dana 

(Fig. 15) 

SIZE - <jl 1.2-0.65 mm. 

OCCURRENCE - M 513 (12), M 510 (4), M 497 (44), M 489 
(2340), M 451 (40), M 409 (1), M 403 (40), M 400 (11) , M 394 
(40), M 389 (Pr.), M 368 (2), M 363 (Pr.), M 314 (Pr.), M 247 
(45),. M 246 (50), M 244 (37), M 243 (21), M 242 (11), M 241 
(38), M 240 (22), M 232 (120), M 190 (4), M 163 (6), M 162 
(6), M 161 (10), M 160 (14), M 113 (1), M 112 (2), M 111 (1), 
M 100 (2), M 98 (11), M 97 (1), M 96 (1), M 95 (Pr.), M 75 
(7), M 74 (6), M 39 (6), M 38 
(21), M 37 (1), M 36 (3), M 35 
(15), M 33 (3), E 41 (2). 

ECOLOGY - This species was 
neveI' dominant among the co
pepods of the samples examin
ed here, though present in large 
numbeis, generally in salinities 
above 36.00 0 / 00 and temperat
ures above 25°C. Its numbers 
diminished OI' it disappeared · 
completely in samples of the same 
salinities but with temperatures 
under 25°C. It occurred in small 
numbers in some samples where 
the salinities were under 36.00 0/00 

and the temperatures under 
26.3°C. Thus it seems that this 
species prefers waters of high 
salinity and high temperature 
off Brazil. It did not occur in 
deep waters. In the Pacific (Wil
son 1950, p. 179) it was found 
only in less saline tropical wa
ters, but also in the cold waters 
of the Bering Sea, though rare
ly. Its maximum numbers in the 
Pacific · were found at 0° Lat. and 
between 30 and 40° S (Heinrich 
1960, p. 33). Though recorded 
in the western south Atlantic 
(Sewell 1948, p. 450), it had not 
been found off our southern coast. 
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Calocalanus styliremis Giesbr. 

SIZE - cf 0.65 mm; ~ 0.6-0.7 mm. 

OCCURRENCE - M 513 (12), M 510 (20) *, M 497 (34), M 489 
(300)*, M 451 (60)*, M 407 (1), M 402 (40)*, M 400 (16), 
M 394 (40) *, M 389 (120) *, M 368 (2), M 365 (Pr,)', M 364 
(240), M 363 (Pr.), M 315 (107), M 314(47), M 232 (40)*, 
M 208 (5), M 190 (5), M 187 (Pr.), M 100 (Pr.), M 96 (1), 
M 78 (3), M 75 (7), M 74 (6), M 39 (6), M 38 (21), M 36 (3), 
M 35 (20), M 33 (3), E 41 (40), E 24 (Pr.), P 10 (Pr.). 

REMARKS - A very small species, usually caught by the nets 
of finer meshes. Registered off the Brazilian coast for the first 
time. 

It occurred in samples of oceanic water of high salinity 
(above 36.00 0 / 00 ) and temperatures above 18°C, but Farran (1929, 
p. 222) found the largest numbers of this species in cooler waters 
15 to 21°C, according to Sverdrup et alo 1942, charts n and In. 
Yamazi (1958, p. 148) registers it as an oceanic, tropical species 
in Japanese waters. Wilson (1950, p. 180) found it in th~ Pa
cific Ocean, but it was less frequent than C. pavo perhaps because 
the nets used had larger meshes. 

Calocalanus plumulosus (Claus) 

Syn. Calocalanus tenuis Farran 

SIZE - ~ 0.9 mm. 

OCCURRENCE - M 513 (180) *, M 510 (40) *, M 497 (271), 
M 489 (420) *, M 451 (140) *, M 402 (160) *, M 400 (18), M 389 
(360) *, M 365 (200), M 364 (360) *, M 363 (Pr.), M 315 (Pr.), 
M 314 (15), M 238 (1), M 232 (2), M 208 (1), M 203 (1), M 189 
(1), M 166 (Pr.), M 163 (2), M 162 (Pr.), M 114 (1), M 97 
(1), M 88 (1), M 75 (4), M 74 (2), M 73 (2), M 38 (2), E 8 
(29), E 4 (1), n 68 (5), In 320 (1). 

REMARKS - Recorded here for the first time from Brazilian 
waters and probably quite common, but not usually caught by 
the nets of larger meshes because of its small size. It seems to 
prefer oceanic waters and cooler temperatures (see Farran 1929, 
p. 223). Both C. styliremis and C. plumulosus were registered 
in shelf and slope waters off the North American coast (Grice 
& Hart, 1961). Heinrich (1961, tab . . 2) found it concentrated 
in the surface layer at night and during the day in the 15-100 m 
layer or deeper between 23 and 35° N and 144 and 150° W Long. 
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The Acrocalanus species 

The genus Acrocalanus has 5 species. Only one was identifi
ed with certainty in our samples Acrocalanus longicornis Giesbr. 

Acrocalanus longicornis Giesbr. 

SIZE - rJ 0.95-0.8 mm; ~ 1.1 mm. 

OCCURRENCE - M 497 (16), M 489 (120)*, M 451 (20)*, 
M 407 (5), M 368 (3), M 365 (40)*, M 364 (80)*, M 363 (1), 
M 315 (15), M 314 (6), M 247 (3), M 246 (41), M 245 (37), 
M 244 (11), M 243 (18), M 242 (38), M 241 (195), M 240 (94), 
M 232 (40), M 190 (1), M 160 (6), M 114 (1), M 113 (3), M 100 
(2), M 99 (22), M 98 (38L M 97 (12), M 95 (Pr.), M 78 (4), 
M 76 (6), M 75 (6), M 74 (77), M 73 (42), M 38 (25), M 37 
(15), M 36 (8), M 35 (13), M 33 (2), M 32 (1), M 31 (3), 
P 10 (57). 

ECOLOGY - It occurred in samples of very warm and very 
saline waters (salinities above 36.00 %o and temperatures above 
25°C). It diminished in frequency and percentage in colder very 
saline waters (temperatures under 25°C). It was not present in 
samples from colder (under 20°C) or deep water layers. It was 
present in samples from coastal waters. A. longicornis and 
A. gracilis are surface copepods and the first is an euryhaline, 
thermophile species. In thf' Pacific where very warm · open-sea 
waters show smaller salinities it is a constant member of the 
copepod association. The genus is represented there by three or 
more species: A. gibber, A. monachus, A. gracilis, A. longicornis 
(Wilson 1950, p. 368-369; Scott 1909, p. 28-30). Off our coast 
it seems to prefer higher salinities. In the subtropical North-West 
Pacific A. longicornis prefers the surface, excepting near midday 
when it concentrates in layers 10-100 m deep (Heinrich 1961, 
tab. 2). 

Fam. Pseudocf11anidae 

Clausocalanus furcatus (Brady) 

(Fig. 16) 

SIZE - rJ 0.85 mm; ~ 1.25-1.75 mm. 

OCCURRENCE - M 513 (720) *, M 510 (560) ~' , M 497 (683), 
M 489 (18,480) *, M 451 (1740) *, M 409 (227), M 407 (34), 
M 403 (1840), M 402 (2440)*, M 400 (8), M 395 (51), M 394 
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(11,920) *, M 389 (2440) '''', M 368 (21), M 365 (70), M 364 (116), 
M 363 (109), M 315 (478), M 314 (108), M 247 (361), M 246 
(328), M 245 (145), M 244 (454), M 243 (95), M 242 (102), 
M 241 (259), M 240 (125), M 232 (760), M 208 (80), M 190 

, (446), M 189 (219), M 188 (1042), M 187 (441), M 186 (22), 
M 173 (23), M 166 (513), M 163 (6), M 160 (274), M 114 (13), 
M 113 (67), M 112 (2), M 107 (51), M 100 (93), M 99 (474), 
M 98 (1557), M 97 (130), M 96 (57), M 95 (38), M 93 (315), 
M 78 (107), M 76 (107), M 75 (474), M 74 (499), M 73 (10), 
M 39 (40), M 38 (335), M 37 (315), M 36 (279), M 35 (268), 
M 33 (34), M 32 (13), M 31 (6) ', M 30 (11), E 170 (20)*, E 164 
(30), E 41 (20) ~:', E 24 (20) ~', E 16 (120) '~, E 15 (2880) *, E 14 

'U 
;:o 
O 
to 
~ 

to 
...... 
r 
...... 
>-3 
t-<! 

Cf) 

o 
~ 

r 
[I] 

0.5 

o E-o E-< E-o Cf.) o 
Cf.) Cf.) Cf.) 
Cf.) O 

EN VIRONMENTS 
Fig. 16 - Probability of occurren ce of 
Clatlsocalanus furcattts in different en· 

vironments. 

(30) *, E 13 (2000) *, E 12 
(100) *, E 11 (3020) *, E 8 (3), 
E 7 (97), E 4 (20)*, E 3 
(1060) *, P 13 (6), P 12 (5), P 
11 (4), P 10 (14), P 9 (4), P 7 
(1), P 5 (1), P 4 (18), P 3 (4), 
P 2 (26), V 13 (20)*, V 3 (Pr,), 
II 68 (31). 

ECOLOGY - The present 
study reveals this species as one 
of the most numerous in our high 
salinity surface waters, but it 
also occurs in all other 'environ
ments studied here. It is usually 
the dominant species among the 
copepods of waters of more than 
35.00 0/00 salinity and 25°C tem
perature, The histogram shows 
it to be dominant also in waters 
of lower temperatures (under 
25°C), but the number of samples 
in which it occurs in highest 
numbers diminishes with the 
temperature. Fleminger (1959, p. 
154) considered the oceanic shelf 
facies in the Gulf of Mexico as 
characterized by Clausocalanus 
furcatus and Undinula vulgaris. 
lt is a dominant copepod species 
in T ropical Water of the Brazil 
Current and of the South Equat
orial Current. It indicates the in
f luence of tropical 01' shelf water 
on coastal waters when present 



- 33-

in large numbers. The fact that Clausocalanus prefers waters 
of higher salinities explains its smaller frequency in samples from 
the Pacific (Wilson 1950, p. 190; Heinrich 1961, tab. 2). Kusmor
skaya (1960, p. 147, tab. 5) found Clausocalanus as one of the 
most frequent copepods in the N. Atlantic Intermediate Zone. 
Hensen (1911, p. 308) registered the maximum numbers of Clau
socalanus during the "Plankton" Expedition in the "Brazilian 
Coastal Current" and in the mouth of the Tocantins River, off 
the N orth of Brazil. It showed the maximum concentration in 
surface layers during the day in the North West subtropical 
Pacific (Heinrich 1961, tab. 2). 

Clausocalanus arcuicornis Dana 

(Figs. 17, 18) 

SIZE - d' 1.3 mm; 'i' 0.8 mm and 1.5 to 1.65 mm. 

OCCURRENCE - M 497 (1), M 409 (1), 1\1' 407 (Pr.), M 403 
(2480), M 402 (80), M 365 (Pr.), M 363 (1), M 314 (6), M 247 
(19), M 246 (8), M 245 (1), M 244 (21), M 242 (9), M 241 (7), 
M 240 (10), M 363 (1), M 166 
(513), M 163 (22), M 161 (890), 
M 160 (1)*, M 98 (2), M 78 (8), 
M 75 (5), M 37 (1), M 36 (3), E 1 
(50) *. 

SYSTEMATIC NOTES - Both the 
"major" and "minor" forms were 
observed- in the same sample. In 
one sample in which the species 
was very abundant (M 161) the 
great majority of the specimens be
longed to the form "minor". Both 
forms were mature females with 
sizes distinctly different (0.8 and 

E 
E 

Fig. 18 - Clausoca lanus a rc u i 
contis: abnormal fifth pair of 

legs. 

1.65 mm). In sample M 242 one of the 
abnormal fifth pai r of legs (Fig. 18). 

specimens showed an 

ECOLOGY - It was observed (Fig. 16) that while C. furcatus 
prefers warmer waters with salinities above 36.00 0 / 00 , C. arcui
cornis, stouter than the first when mature, prefers colder waters 
of slightly lower salinities, around 35.00 0 / 00 (Fig. 17). Thus it 
is found in the Gulf Stream (Wheeler 1900, p. 171). It indicates 
Atlantic water off Norway during Summer and Autumn (Wiborg 
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1954, p. 167). Kusmorskaya 
(1959; 1960, p. 147) lists it 
among the most numerous species 
of the transition zone between 
boreal and southern warm water 
species in the N orth Atlantic, so 
it really seems to be a surface 
species of cool saline waters. 
Heinrich (1961, tab. 2) register
ed its greatest numbers by day 
in the 25-50 m and at night in 
the 50-100 m depth in the sub
tropical N orth Pacifico 

EN VIRONMENTS 
Fig. 17 - Probability of occurrence of 
Clausocalanus arcuicornis in different 

environrnents. 

In the Pacific it is more fre
quent than C. furcatus (Scott 
1909, p. 32; Wilson 1950, p. 190; 
Brodsky 1957, p. 55; Heinrich 
1961, tab. 2) perhaps due to the 
lower salinities of the waters. 
It was abundant in South African 
subtropical oceanic waters and 
in the same waters in the middle 
South Atlantic. Vervoort (1946, 
p. 141) registered C. arcuicornis 
frequently and in larger numbers 
than C. furcatus in the deeper 
layers (150-300 m) of the Indo
Pacific, where temperatures are 
between 10 and 18°C and salin
ities around 34.5 0/00 and (Ver
voort 1957, p. 37) also in the sur
face layers (50-0 m), of 12.6°C 
and 35.2 0 / 00 at 44°05' S and 
147°35' E in the Pacifico 

Ctenocalanus vanus Giesbrecht 

(Fig. 19) 

SIZE - cf 1.25-1.33 mm; 'i' 1.1-1.25 and 1.5 mm. 

OCCURRENCE - M 389 (520)*, M 238 (17), M 236 (34), 
M 208 (20), M 189 ,(9)., M. 186 (9), M 173 (25), M 166 (4), 
M 114 (2), M 89 (112)" 'M 88 (391), M 78 (235), M 76 (215), 

. M .75 (162), M 74 (123), M 73 (48), M 38 (18), M 35 (716), 
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E 170 (20) *, E 39 (20) *, E 5 (21,600) *, E 4 (1020) *, E 3 
(6340) "', E 2 (5960) ~', E 1 (2150) *\ V 13 (900) ~', V 19 (2490) *, 
V 1 (2520), V 2 (Pr.). 

SYSTEMATIC NOTES - Ctenocalanus vanus has at least two 
different forms in our waters - one with longer and one with 
shorter antennae. It also has a 
larger and smaller formo The 
larger is of colder waters. 

DISTRIBUTION - C. vanus 
has been reported from the 
Atlantic, the Pacific, the Ant
arctic, the Mediterranean and 
the Red Sea regions (Tanaka 
1956, p. 384). It was also record
ed in the Western South Atlantic 
(Sewell 1948, p. 450). 

ECOLOGY - This animal oc
curs in very large numbers in all 
samples where at least one of 
the layers fished had salinities 
ranging from 36.00 to 35.00 0/00 
and temperatures under 22°C. 

It was listed by Kusmor
skaya (1959) as one of the spec
ies characteristic of the transition 
zone between boreal and south
ern warm water species in the 
N orthern Atlantic. Like some 
other species listed from this 
zone, it lives in waters with the 
salinity and temperature char
acteristics of the Subtropical Wa
ter (Emilsson 1959, p. 46) off 
the Brazilian coast. It occurs 
usually in the deeper layers of 
the waters which cover the con
tinental shelf, but it may appear 
at the surface too, when this 
water is upwelled. 
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ENVIRONMEN TS 
Fig. 19 - Probability of occurrence of 
Ctenocalanus vanus in different envi-

ronments. 

It occurred (Fig. 19) in two samples of low salinity (under 
33.22 0/00) and temperatures (15.4 to 14.38°C), in coastal southern 
waters, and was dominant in the two samples of deep cold shelf 
water (V 1, V 19). The greatest number of this copepod per 
haul was taken by the "Terra Nova" Expedition (Farran 1959, 
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p. 226) in the Antarctic shelf or coastal waters. The fact that 
Vervoort (1957, p. 37) also registered many specimens of this 
species during the B.A.N.Z.A.R. Expedition in "waters bordering 
the Antarctic continent" and not in oceanic waters, shows that it 
prefers coastal or shelf environments. It is therefore an eury
haline and eurythermic species, but strongly cryophile, a good 
indicator of colder water off Brazil, though considered as an in
dicator of warm water in the N orth Pacific (Brodsky 1950, p. 120). 

Fam. Aetideidae 

Representatives of this family were rare and unfrequent, but 
their presence in the samples is important, because being deep 
water copepods with vertical migration habits they are a proof 
that a different association lives in deeper layers on the edge of · 
the shelf or just off the shelf..- under the waters of the Brazil Cur
rent. In the list of species Aetideid sp. 1 and Aetideid sp. 2 refer 
to two different males and several females belonging to species 
of this family. The specimens were rather mutilated and there
fore not yet described. They all come from deep layers at the 
edge of the shelf (sample M 78). 

Undeuchaeta major Giesbr. 

SIZE - ó' 3.0-3.5 mm; ~ 3.5-4.0 mm. 

OCCURRENCE - M 161 (1), M 114 (11). 

REMARKS - Sample M 161 was collected at the surface (O-50 
m) at 23 :50 P.M. in 36.26-36.10 0 / 00 salinity . and temperatures 
between 18.18 and 17.56°C, thus corroborating the observations of 
the following authors. According to Wolfenden (as in Sewell 
1948, p. 512) and Brodsky (1950, p. 183) this is a deep-dwelling 
species belonging to a "subtropical or warm temperate area". 
Farran (1926, p. 254) recorded it in the Bay of Biscay in small 
numbers regularly in the night epiplankton. 

Euaetideus giesbrechti (Cleve) 

SIZE - ~ 1.5 mm; Ô 1.1 mm. 

OCCURRENCE - M 395 (1), M 368 (1), M 88 (1), M 78 (2), 
M 76 (5), M 75 (1). 

REMARKS - It is also a deep-dwelling copepod in the Medi
terranean Sea (Sewell 1948, p. 507-508) recorded for the first 
time in Brazilian waters. 
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Three samples in which it occurred were taken during the 
night, two of which in the deeper layers of the shelf water (M 78 
and M 76) and one (M 75) in the surface layers (O-50 m), thus 
partially confirming Sewell's observations. It was also present 
in a sample from cold coastal water (15.40-15.18°C)' in the south 
of Brazil and in a sample taken from very saline and warm water 
(25.21-24.54°C) during the day. In this sample it is probably a 
stray from deeper layers. 

Euchirella rostrata (Claus) 

SIZE - ~ 3-3.5 mm. 

OCCURRENCE - M 166 (18) , M 76 (2). 

REMARKS - Farran (1926, p. 215) recor ded its presence only 
at 300 fathoms depth or more. According to Sewell (1948, p. 507-
508) and Brodsky (1950, p. 174), it is a deep-dwelling copepod. 
It is registered off the Brazilian coast for the first time in two 
samples from very saline and from cooler water, taken during the 
night and in the early morning, suggesting night vertical migra
tion to the surface. M 76 is a sample taken from deeper water 
(95 to 50 m) over the shelf. 

Euchirella brevis Sars 

SIZE - ~ 3.0 mm; Ô 2.9 mm. 

OCCURRENCE - M 247 '(6), M 245 (1), M 244 (2). 

REMARKS - Recorded for the first time in Brazilian water s. 
A deep-dwelling species, probably caught at the surface due to its 
migration to upper layers during the night. 

Fam. Euchaetidae 

Euchaeta marina (Prestandr.) 

(Fig. 20) 

SIZE ~ Ô 2.8-3.0 mm; ~ 3.3 mm. 

OCCURRENCE -. M 513 (180) *, M 510 (120) "' , M 497 (38), 
M 489 (1380) ~' , M 451 (40) *:' , M 409 (Pr.), M 407 (4), M 403 
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(6), M 402 (120) *, M 395 (20), M 389 (Pr.), M 368 (1), M 364 
(Pr.), M 363 (3), M 315 (50) , M 314 (21), M 247 (248), M 246 
( 46), M 245 (38), M 244 (79), M 243 (60), M 242 (93), M :Z41 
(9), M 240 (9), M 232 (80), M 163 (3), M 162 (4), M 161 (6), 
M 160 (1), M 114 (33) >1(" M 113 (4) *, M 112 (3), M 111 (2), 
M 99 (2), M 78 (1), M 76 (22), M 75 (5), M 38 (1), M 37 (32), 
M 36 (13), M 35 (2), M 33 (3). 
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DISTRIBUTION Already 
known off the Amazon River's 
mouth (Dahl 1894, p. 12) off 
Rio de Janeiro, off Vitória and 
off the coast of Bahia (Farran 
1929, p. 237). It has also . been 
registered off the Atlantic coast 
of Africa (Marques 1958, p. 210). 
The present data enlarge its dis
tribution in Brazilian waters to 
34°42' S and to 04°57' N. 

ECOLOGY - The study of its 
distribution in the Pacific (Wil
son 1950, p . 355-430) shows that 
E. marina occurs frequently not 
only in waters usually of lo~ 
salinity (33.00 0/00 off Central 
America, Colombia and Panama) 
but also that it is among the 
frequent copepods in the Bering 
Sea and off Alaska, where tem
peratures are usually as low as 
7°C. This was not confirmed by 
Brodsky (1959, p. 116-117) who 
found E. marina to be character
istic of tropical and transition 
zones in the Pacific (Brodsky 
1957, p. 55-56). 

EN VIRONMEN TS The histogram (Fig. 20) 
• shows Euchaeta marina as a co

Fig. 20 - Probability of occurrence or pepod which prefers warm, very 
Euchaeta marina In different environ- saline waters, therefore thermo-ments. 

phile. Deevey (1952b, p. 157) 
classifies it as a wann water 

copepod and Farran (1929, p. 237) as a "common tropical species". 
As it did not o'ccur in coastal waters it is preferentially a shelf 
oceanic species in Brazilian waters. It occurred in small quantities 
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or not at all in the samples from deeper layers: therefore a sur
face copepod. The same has been established by Heinrich (1961, 
p. 87) in the Pacific: the species only migrates to the 25-100 m 
layers during the day. At night it lives at the surface. 

Euchaeta acuta Giesbr. 

SIZE - Cjl 4.5-4.0 mm; cf' 4 mm. 

OCCURRENCE - M 315 (1), M 166 (13), M 161 (15), off the 
South African Coast. 

REMARKS - Rare in our samples this copepod seems to pr,efer 
cooler waters (18.44 to 17.56°C) for it is also listed by Kusmor
skaya (1959) as one of the species of the transition zone between 
boreal and southern warm water in the North Atlantic. It was 
found here for the first time off the South African Atlantic coast. 
Farran (1929, p. 237) found it sometimes in large numbers off 
New Zealand and in the Bay of Biscay (Farran 1926, p. 257). 
Euchaeta hebes is another copepod of the same genus which is 
considered characteristic of temperate waters (Fleury 1950, p. 48), 
whereas Paraeuchaeta norvegica is characteristic of deep and very 
cold water in the North Atlantic (35.00 0 / 00 and 7 to 10°C). Bo
gorov (1958, p. 151) lists Paraeuchaeta japonica in boreal waters 
(3 to 15°C), E. marina and E. acuta in tropical waters (from 18 

. to 27°C) in the North Pacific and all three species in the zone 
of mixing of these waters (15 to 18°C). Bogorov's (1958, p. 150) 
opinion is that no distinct subtropical fauna exists but our data 
are against it, confirming Brodsky's (in Bogorov 1958, p. 150) 
point of view that such an association does existo E. acuta was 
only found in cooler very saline surface waters off the Brazilian 
coast and seems to belong to this association in the South Atlantic. 

Fam. Scolecithriciidae 

Scolecithrix dana e (Lubb.) 

(Fig. 21) 

SIZE - Cjl 2.1 mm; cf' 1.9 mm. 

OCCURRENCE - M 513 (6) '~ , M 510 (15), M 497 (3), M 489 
(2820) *, M 451 (8), M 409 (5), M 407 (23), M 403 (20), M 402 
(40) *, M 400 (Pr.), M 395 (17), M 394 (200) *"M 389 (160P, 
M 368 (6) *, M 365 (1), M 364 (1), M 363 (1), M 315 (37) , 
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M 314 (28), M 247 (7), M 246 (29), M 245 (39), M 244 (31), 
M 243 (24), M 242 (18), M 241 (50), M 240 (10), M 232 (40) ~' , 
M 166 (3), M 163 (5), M 162 (2) *", M 161 (4), M 160 (4), M 114 
(8), M 113 (6), M 112 (3), M 111 (4), M 100 (1), M 99 (lO), 
M 98 (2), M 97 (1), M 95 (5), M 93 (1), M 78 (9), M 76 (1), 
M 75 (1), M 74 (9), M 38 (1), M 37 (17), M 36 (7), M 35 (4). 

DrSTRIBUTION - Itwas 'registered before off the Brazilian 
coast between 23°30' S and 01°00' N (Farran 1929, p. 243; Dahl 
1894, p. 3). The present study enlarges its distribution to 04°57' 
N and to 32°24' S off the Brazilian coast. 
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ENVIRONMENTS 

Fig. 21 - Probability of occurrence of 
Scolecithrix danae in different eilViron

ments. 

ECOLOGY - The histogram 
shows that this animal prefers 
salinity above 36.00 0/00 and high 
temperatures (above 25°C) in 
waters off Brazil. In waters of 
less than 25°C the number of 
specimens diminishes. It does not 
appear in purely coastal waters. 
The same was verified by Farran 
(1929, p. 243). Marques (1953, 
p. 104) registered this species 
off the African coast of Angola, 
where the mean August tem per
ature lies between 16 and 20°C 
(Chart IIl, Sverdrup et al., 1948). 
lt is found here in 16.51°C and 
35.3 Q / 00 at 32°49.5' S and 16°56' 
E (Table XVI). Suarez-Caabro 
(1959, tab. IIl) recorded this 

- species off Pinos Is. in the Ca
ribbean in waters of temperat
ures between 25.0 and 29.5°C and 
salinities from 32.82 to 36.91 0 / 00 , 

lt occurs in the Gulf Stream 
(Sewell 1948, p. 463) and in 
the Counter-Equatorial Current 
(Sewell 1948, p. 457). In the 
Pacific Ocean this animal occurs 
in larger numbers in warm equat
orial waters where salinities are 
around 35.5 0/00 and temperatures 
about 27.5°C on the surface 
(Heinrich 1960, tab. 2). It is 
also frequently present in waters 
with salinities between 32.00 and 
34.00 % 0 and temperatures as 
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low as 7°C in the Bering Sea (Wilson 1950, p. 335) though not 
confirmed by Brodsky (1957, p. 113-124). It is therefore a cope
pod which lives in shelf and oceanic waters and may appear in 
coastal waters. It lives in the 0-100 m deep layer in the North
West subtropical Pacific (Heinrich 1961, p. 87). It is very eury
haline and eurythermic and strongly thermophile off the Brazilian 
coast. When associated to Clausocalanus furcatus and Corycella 
gracilis it is usually "indicator of tropical or Brazil Current waters 
off our coasts. 

Scolecithricella dentata (Giesbr.) 

SIZE - <;> l.2 mm. 

OCCURRENCE - M 78 (8), M 76 (1), M 75 (1). 

REMARKS - It was registered before at stations 50 and 59 
of the "Terra Nova" Expedition in the South Atlantic tropical 
region by Farran (1929, p. 247). Farran (1926, p. 259) observed 
that this animal ascends to about 50 m depth during the night 
and lives at 400 m depth during the day. The present specimens 
come from a haul taken with a closing-net from 108 to 54 m depth 
at night (M 78). Its distribution is enlarged here to 25°45.5' S, 
off the Brazilian coast. It is probably part of the deep-dwelling 
fauna of the waters on the edge of the shelf. 

Lophothrix latipes (Scott) 

SIZE - <;> 3 mm. 

OCCURRENCE - M 395 (1 <;». 

REMARKS - This deep-sea copepod (Sewell 1948, p. 546; 
Brodsky 1950, p. 245) was collected in a haul from 274 m to the 
surface over a depth of 3,180 m. The salinities of the layers 
sampled are from 36.04 to 35.53 % 0 and the temperatures are from 
20.52 to 14.80°C in the deepest layer (300 m). This animal is 
here recorded for the first time off the southern coast of Brazil 
at 33°02' S. 

Scapliocalanus curtus (Farran) 

Syn. Scolecithrix curta Farran, 1926 

(Fig. 22) 

SIZE - cf 0.95 mm; <;> l.0 mm. 
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Fig. 22 - Scaphocalanus c"rtus: F ourth 
lego 

OCCURRENCE - M 395 . (1), 
M 78 (4), M 76 (2). 

REMARKS - Although the 
animaIs were not in excellent 
conditions, they' were entire. An 
accurate drawing of the fourth 
legs (Fig. 22) was made. They 
have several groups of spines on 
the first basipodite. The second 
joint of the endopodite of the 
fourth legs also shows two rows 
of spines. The other anatomical 
features correspond exactly to 
the description of Farran (1929, 
p. 259-260). 

ECOLOGY - I t is a deep
dwelling copepod and was caught 
in a haul made with a closing
net between 108 and 54 m in 
the deeper shelf waters over 
the slope, with salinities 35.77-
35.10 0/00 and t emperatures 17.53-
12.48°C, therefore subtropical 
Atlantic water. The animal prob
ably died as the subtropical wa
t er was raised over the shelf, as 
it probably does not live in a 
shallow habitat. It is an indicator 
of deep water , r egistered her e 
f or the first time in Brazilian 
waters. 

Fam. Centropagidae 

Centropages furcatus (Dana) 

(Fig. 23 ) 

SIZE - ô 1.6-1.75 rum; ~ 1.9 mm. 

OCCURRENCE - M 389 (520) ", M 283 (11), M 265 (1020) "' , 
M 261 (2), M 257 (52), M 236 (1), M 208 (6), M 203 (1), M 190 
(42), M 188 (2), M 187 (1), M 173 (7), M 114 (2), M 107 (5), 
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M 100 (Pr.), M 95 (1), M 88 (2), M 78 (6), M 76 (12), M 75 
(15), M 74 (7), M 73 (13), M 39 (9), M 38 (15), M 36 (9), 
M 35 (54), M 33 (7), M 32 (2), M 31 (6), M 30 (17), E 170 
(00)*, E 164 (8), E 39 (260) ~', E 28 (40)~', E 24 (40)*, E 16 
(160)*, E 15 (440)*, E 13 (140)*, E 12 (180)*, E 11 (200)*, 
E 9 (9), E 7 (80)*, E 4 (60)*, E 3 (180)*, E 2 (20) *, E 1 
(425)*, II 68 (18), P 13 (22), P 12 (31), P 11 (47), P 10 (17), 
P 9 (30), P 8 (6), P 7 (41), P 6 (84), P 5 (6), P 4 (34), P 3 
(92), P 2 (53), P 1 (79), V 1 (Pr.). 

REMARKS - This copepod was recorded off Rio de Janeiro 
and Cabo Frio by Farran (1929, p. 255); as Manaia velificata, 
off Angra dos Reis, by Oliveira 
(1947, p. 466) ; off Santos (Car-
valho 1952, p. 145) and off Gua-
ratuba (Carvalho 1944, p. 95). 

ECOLOGY - The histogram 
shows that it is very abundant 
and usually present in low sal
inity waters, between 32.00 and 
35.00 % 0 and temperature of 
20°C or more. It did not appear 
in the cold very saline surface 
waters. It appear'ed · sparingly in 
cold deep layers of the shelf wa
ters and in three samples of very 
saline and warm tropical waters 
off Brazil. Yamazi (1958, p . 
149) lists it as a warm-water 
formo It shows a distinct pre
ference for coastal and shelf wa
ters . in our samples. Fleminger 
(1959, p. 154) places it along 
with Temora turbinata as the 
characteristic copepod of the 
"coastal neritic facies" in the 
Gulf of Mexico. Off the southern 
coast of Brazil it might be placed 
along with Temora stylifera as 
characteristic of the same facies. 
Off the African coast it is also 
very numerous in slope and shelf 
waters, along with Centropages 
chierchiae (Bainbridge 1960, tab. 
1). Off New York, in the same 
facies it is substituted by Cen-
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Fig. 23 - Probability of occurrence or 
Centropages furcat.,s in different envi-

ronrnents. 
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tropages typicus and Centropages bradyi (Grice & Hart, un
published manuscript). It occurs in the tropical and subtropical 
Pacific (Brodsky 1957, p. , 55, p. 69-70). 

Centropages violaceus (Claus) 

(Fig. 24) 

SIZE - ô 1.8 mm; <;? 2.2 mm. 

OCCURRENCE - M 497 (3), M 489 (120) *, M 409 (Pr.), 
M403 (3), M 402 (40)*,M394 (Pr.),M368 (2),M315 (1),M247 
(1),M 246 (11), M 245 (4), M 244 (7), M 243 (9), M 242 (16), 

M 241 (6), M 240 (3), M 114 
(6), M 99 (4), M 98 (20), M 97 
(5), M 38 (1) , M 37 (7), M 36 
(1), M 33 (2). 
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F ig. 24 - Probability of occurren ce of 
Ce11 tropages vio laceus in dlfferent envi 

ronments. 

ECOLOGY - It is frequently 
found off Brazil but not nu me r
ously in warm very saline wa
t ers, perhaps by migration from 
deeper layers and is rarer as the 
water becomes cooler. Farran 
(1929, p. 255) also recorded its 
largest numbers in tropical wa
t ers. In very saline surface 
waters with t emperatures under 
20°C, it occurred only in 3 samp
les, the same as in samples from 
shelf waters. Absent in samples 
taken from deep, cooler waters 
and in samples from coastal wa
ters off Brazil, but was found 
in the subtropical waters of the 
middle South Atlantic and off 
South Africa. lt was registered 
in the Bering Sea in low temper
atures and salinities by Wilson 
(1950, p. 358-363), but not by 
Brodsky (1950; 1957). 

Centropages brachiatus (Dana) 

SIZE - <;? 1.5 mm; ô 1.35 mm. 

OCCURRENCE - M 89 (30), M 
88 (36). 
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DISTRIBUTION - It occurred abundantly only in two samples 
oí low salinity (coastal water) and low temperature (under 
15.18°C) in large numbers. It seems to be more characteristic 
of the southern than of the northern hemisphere and is the only 
cryophile representa tive of the family found off Brazil for the 
first time, for Centropages furcatus and C. violaceus are thermo
phile, the first in the epipelagial neritic region and the second 
in the oceanic region. 

Sewell (1948, p. 453) registers C. brachiatus in the region 
of the West Wind Drift, in the South Atlantic off the coast of 
South America and off the Cape of Good Rope and in the Gulf 
of Guinea off Africa (op. cit., p. 455). It is also mentioned as 
belonging to the waters oí the North Atlantic (Sub-Arctic Atlantic 
sub-region of Steuer 1933, p. 293). It is not recorded in the Gulf 
Stream, in the Mediterranean and in the Caribbean Seas. It was 
recorded oíí the Pacific coast of South America where it is known 
that the water temperature is lower than off the Atlantic coast 
at the same latitudes. 

Fam. Diaptomidae 

Pseudodiaptomus acutus (F. Dahl) 

SIZE - <? 1.1-1.3 mm; ó' 0.85 mm. 

OCCURRENCE - M 283 (1), P 10 (Pr.), P 1 (3), IV 218 (20), 
IV 320 (5), UI 320 (5), lU 321 (44), lU 322 (Pr.), E 39 (20)*, 
E 24 (20) *. 

DISTRIBUTION - It had been registered before by Dahl (1894, 
p. 11) at the mouth of the Tocantins river in 11.8-12.8 0 / 00 salinity 
and 28°C temperature at the surface. Carvalho (1952, p. 146) 
recorded its presence in the bay of Santos. Sewell (1948, p. 452) 
considers it as apparently indigenous of the east coast of South 
America and as apparently "evolved in the brackish water of the 
great river estuaries". The water column where it occurred show
ed a salinity between 8.255 and 35.87 0 / 00 , It was more abundant 
near the surface in samples taken at different depths. It seems 
to characterize the estuarine facies and inshore waters on the 
Brazilian coast together with Labidocera fluviatilis F. Dahl. Co
pepodites and nauplii of P. acutus were found in great numbers 
in the inshore waters of Cananéia but not in the offshore shelf 
waters, where the adults are occasionally found. 
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Pseudodiaptomus richardi (F. Dahl) 

SIZE - Cj1 1.5 mm; Ô 1.1 mm. 

OCCURRENCE - M 269 (1). 

DISTRIBUTION - It had been registered off the Amazon River's 
mouth by Dahl (1894, p. 4-5) and is again registered here in the 
same region. By Dahl's table (loc. cit.) this species is probably 
adapted to lower salinities than P. acutus. 

Fam. Temoridae 

Temora stylifera (Dana) 

(Fig. 25) 

SIZE - Cj1 1.05 mm; Ô 1.7 to 1.55 mm. 

OCCURRENCE - M 497 (Pr.), M 407 (12), M 400 (1), M 389 
(560) *, M 368 (11), M 365 (400P, M 364 (5), M 363 (3), M 314 
(3), M 283 (21), M 265 (600)*, M 257 (18), M 246 (14), M 243 
(2), M 242 (5), M 241 (19), M 240 (88), M 238 (14), M 236 
(11), M 232 (1), M 208 (35), M 203 (12), M 190 (79), M 189 
(226), M 188 (15), M 187 (97), M 186 (60), M 173 (17), M 162 
(5), M 160 (3), M 114 (18), M 113 (1), M 112 (1), M 111 (2), 
M 107 (2), M 100 (19), M 99 (116), M 98 (108), M 97 (17), 
M 96 (8), M 95 (159), M 93 (119), M 88 (2), M 78 (20), M 76 
(12), M 75 (37), M 74 (38), M 73 (30), M 39 (10), M 38 (127), 
M 37 (35), M 36 (44), M 35 (36), M 33 (30), M 32 (8), M 31 
(12), M 30 (10), E 170 (20) *, E 164 (60), E 41 (40)*, E 39 
(140) *, E 32 (20) *, E 30 (Pr.), E 24 (180) *, E 16 (1360) *, 
E 15 (680), E 14 (20)*, E 13 (900)~' , E 12 (100), E 11 (700) *, 
E 9 (11), E 8 (32), E 7 (720)*, E 4 (4120)*, E 3 (12,720) *, 
E 2 (680) *, E 1 (1025) *, P 13 (90), P 12 (73), P 11 (154), 
P 10 (33), P 9 (104), P 8 (9), P 7 (7), P 6 (105), P 5 (29), 
P 4 (272), P 3 (210), P 2 (79), P 1 (52), V 13 (20)*, V 19 
(510)*, V 3 (Pr.), V 1 (5),11 68 (20),111 321 (2), IV 244 (1), 
E 28 (Pr). 

ECOLOGY - We find it to be the dominant species over other 
copepods in coastal waters with 33.00 0 / 00 salinity or more and 
in samples of shelf waters with layers of salinity around 35.00 0 / 00 . 

and temperature above 20°C (Fig. 25). It is not usually found to 
be dominant in oceanic waters, thus, contrary to Deevey (1952b, 
p. 157) and Yamazi (1958, p. 150) it should be considered of 
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coastal or of shelf-water prefer
ences off the Brazilian coast. In 
the Pacific, oceanic waters are 
of lower salinities than here and 
therefore in that ocean T. styli
f era is oceanic. 

The other authors mention
ed register it in subtropical or in 
waters with temperatures bet
ween 15 and 18°C more or less 
(Yamazi 1958, p. 150; Deevey 
1952b, p. 157). The most numer
ous occurrences, with many juv
enile forms, examined here oc
curred in temperatures between 
17 and 28.5°C in coastal and in 
shelf waters with salinities under 
35.5 Q / 00 ' It was absent or occur
red in low percentages in inshore 
waters. Thus, T. stylifera, though 
very euryhaline, seems to have 
an environmental optimum bet
ween 33.00 and 35.50 %0 ' It has 
been found in the stomach con
tents of some fishes like "sardi
nha" (Sardinella allecia Raf.) 
and "oveva" (Larimus breviceps 
Cuv.) in dominant numbers. 

It is a very common cosmo
politan copepod. Although present 
in the northern hemisphere, it 
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occurs there less frequently 'and Fig. 25 _ Probability of occurrence of 
in smaller numbers, as can be T emam stylifera in different environ
seen from station lists like Far
ran's (1929, p. 258). Wilson 
(1950, p. 343) registered it in the 

ments. 

warm currents of the Pacific from 30° N down to 20° S and off 
Peru. The greatest number of specimens was recorded off Rio 
de Janeiro and Vitória, near the Tropic of Capricorn and it dim
inishes from latitude 15° S northwards. Bogorov .(1958, p. 152) 
lits it in the mixing zone (tempe:r;atures from 15 to 18°C) and in 
tropical waters (temperatures from 18 to 27°C) in the north
western Pacific epipelagial. Bainbridge (1960, tab. 1) lists it as 
one of the most numerous copepods "in hauls taken from 100 m 
to the surface along three sections of the shelf" in the Gulf of 
Guinea. 
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T emeropia mayumbaensis T. Scott 

SIZE - ~ 1.0 mm; cf 0.9 mm. 

OCCURRENCE - M 78 (19), M 73 (4). 

REMARKS - Registered here for the first time in Brazilian 
waters in two samples taken with closing-net from water layers 
between 54 and 108 m depth and in surface waters. It wàs also 
registered by Marques (1958, p. 214) off Angola. ' It is a deep
water copepod (Farran 1936, p. 110) and is probably part of 
the fauna of deep layers. Its presence in M 73 (a surface haul) 
can be explained through migrational movements. Heinrich (1961, 
p. 87) found it in large numbers in the North West Subtropical 
Pacific, where it was usually concentrated in the 50-100 m deep 
layer or near the surface during the day. At night it reached 
500 m depth. 

Fam. Metridüdae 

The Pleuromamma of the Brazilian Coast 

During the "Plankton" and the "Meteor" Expeditions the 
following Pleuromamma were registered in the Brazilian waters: 
Pleuromamma xiphias (Giesbr.) off the northern coast (the To
cantins mouth, Fortaleza, Cabo São Roque), off the eastern coast 
(Salvador) (Steuer 1932, p. 120, karte 1; 1937, p. 135-137), off 
the southern coast of Brazil (Rio Grande do Sul) (Steuer 1937, 

. p. 134); P. abdominalis (Lupb.) off the northern coast of Brazil, 
Salvador, Rio (Steuer 1932, p. 120; 1937, p. 134, 137); P. qua
drungulata (Dahl) off the northern coast of Brazil (Steuer 1932, 
karte 12; 1937, p. 137) ; P. gracilis (Claus) off the northern coast 
of Brazil, off the eastern and the southern coast (Steuer 1932, 
karte 14; 1937, p. 132-137); P. borealis (DahI) off the northern 
coast of Brazil, off Rio Grande do Sul (Steuer 1937, p. 134-137). 
It seems that .P. gracilis is the most common species of this genus 
off our coast. It is a deep-dwelling genus and not so common in 
our samples usually from the surface. The "Meteor" caught these 
animaIs frequently in the 0-100 m deep hauls in the south and 
from 600-400 m deep hauls off the Amazon in the north (see 
tables a-c in Steuer 1937, p. 134-137) off Brazil. P. robusta and 
P. quadrungulata were caught off the Brazilian coast only bet-
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ween 600 and 400 m. That is perhaps the reason why they were 
not registered in any of the samples examined for this work, 
taken above 200 m. 

Pleuromamma abdominalis (Lubbock) 

(Fig. 26) 

SrZE - <j' 2.5-3.5 mm; Ô 3.5-4 mm. 

OCCURRENCE - M 510 (160) '~, M 365 (5), M 232 (160) *, 
M 166 (30), M 114 (33), M 112 (2), M 111 (2), M 100 (3), 
M 76 (9), M 37 (1), M 36 (2). l-r--~...--...--~ 

ECOLOGY - All the specimens 
taken come from more than 
35.00 0/00 salinity and 14-26.7°C 
temperature. 

It was a very numerous 
species of copepod in two samples 
taken from waters of high sal
inity and temperatures between 
21.44 and 26.70°C. So it seems 
to prefer warmer oceanic or shelf 
waters, but under oceanic influ
ence. It is a deep water form with 
vertical migratory habits (Moore 
1949, p. 53) . According to 
Brodsky (1950, p. 308) it is a 
warm water surface copepod. 
Heinrich (1961, p. 88) collected 
it at the surface only at night. 
Generally it was found deeper 
than 50 m in the subtropical re
gion of the North West Pacifico 

Farran (1926, p. 259) re
gistered it off the continental 
shelf of the northern coast of 
Brazil in oceanic tropical waters~ 
According to Wiborg (1954, p. 
69) and Yamazi (1958, p. 150) 
it is a southern warm-water 
oceanic form in the northern 
hemisphere. It indicates Atlantic 
water off Norway. 
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Plew'omamma abdominalis in different 

environrnents. 
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PZeuromamma graciZis (Claus) 

(Fig. 27) 

SIZE - ~ 2.0-1.9 mm; Ô 1.8 mm. 

OCCURRENCE - M 407 (1), M 403 (Pr.), M 395 (5), M 365 
(5), M 232 (3), M 166 (2 f. piseki) , M 162 (4), M 1.61 (70), 
M 114 (137), M 112 (2), M 111 (12), M 99 (18), M 78 (11), 
M 75 (14), M 74 (9), M 36 (3). 

ECOLOGY - Here it occurred in samples of water of high 
salinities and temperatures under 24°C and it was more frequent 
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Fig. 27 - Probability of occurrence of 
Pleuromamma gracilis in different envi

ronments. 

in deep shelf water. Wilson 
(1950, p. 289) registered it in 
waters of lower salinity and Ya
mazi (1958, p. 150) registers it 
as a "Temperate Water species" 
off Japan. It is a cryophile spec
ies off Brazil. Brodsky (1950, p. 
309) classifies it as oceanic, ba
thypelagic and a warm water 
form, whereas P. abdominaZis is 
relatively thermophile. 

It was registered by Farran 
(1929, p. 260) and Wilson (1950, 
p. 353-354) off the Brazilian 
coast from Cabo Frio up to Fer
nando de Noronha. As PZeuro
mamma abdominaZis . it prefers 
deeper waters (Moore 1949, p. 
54) and was caught only when 
surface samples were taken at 
night or ear1y in the morning. 
According to Heinrich's (1961, p. 
88) data it is found during the 
day concentrated at 500 m depth. 
It was caught in higher numbers 
(Farran 1929, p. 261) off New 
Zealand, in cooler waters, which 
it probably prefers. Kusmor
skaya (1959) ranges it along with 
P. boreaZis, P. xiphias, P. abdomi
naZis and P. robusta as character
istic of the transition zone bet
ween boreal and southern warm 
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water species in the Atlantic. Brodsky (1957, p. 60) registers 
it as a characteristic copepod of the association found in the sub
tropical N orth Pacifico 

Pleuromamma borealis F. Dahl 

SIZE - ~ 1.9-2.0 mm. 

OCCURRENCE - M 166 (9), M 162 (4). 

REMARKS - It was thriving off the Brazilian coast in cooler 
waters (17.76 to 18.00°C) of high salinity. It was observed in 
samples off the South African coast in subtropical waters, dur
ing the night in surface hauls (Table XVI). An eurythermic 
cryophile species in the Atlantic. Our specimens are much smaller 
than those from the "Terra Nova" Expedition (Farran 1929, p. 
262). It occurred there in cold waters of the sub-antarctic region 
(Sewell 1948, p. 513-515). It also occurs in the North Atlantic 
in the English Channel where waters are also cooler. Brodsky 
(1950, p. 310) classifies it as an oceanic bathypelagic species. 

Pleuromamma xiphias (Giesbr.) 

SIZE - ô 3.5 mm; ~ 3.25-5.0 mm. 

OCCURRENCE - M 166 (3), M 161 (Pr.), M 75 (3). 

ECOLOGY - It occurred in samples taken during the night 
from waters of high salinity (over 35.00 () /00 ) and lower temper
atures (under 20°C), thus corroborating Moore's (1949, p. 54) 
data on the migration of the species to the surface layers during 
the night. It is registered off Brazil with smaller size than else
where. 

F amo Lucicutiidae 

Lucicutia flavicornis (Claus) 

(Fig. 28) 

SIZE - ~ 1.9-1.7 mm; ô 1.25-1.5 mm. 

OCCURRENCE - M 510 (20)*, M 409 (Pr.), M 407 (8), M 403 
(Pr.), M 402 (Pr.), M 400 (Pr.), M 395 (29), M 389 (160)*, 
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M 368 (5), M 365 (280) *, M 364 (10), M 315 (Pr.), M 314 (2), 
M 304 (Pr.), M 283 (2), M 241 (1), M 240 (6), M 232 (8), 
M 166 (2), M 162 (5), M 161 (21), M 114 (8), M 112 (1), M 111 
(19), M 100 (Pr.), M 99 (10), M 95 (Pr.), M 78 (10), M 76 (1), 
M 75 (18), M 74 (1), M 39 (2), M 38 (2), M 37 (11), M 36 (6), 
E 164 (1). 
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ECOLOGY - This species was 
found in 14 samples of water 
with high s a I i n i t y (over 
35.00 0 / 00 ) and temperatures be
low 21°C and in 10 samples from 
high salinity water and temperat
ure from 24 to 21°C. It was found 
only in 5 samples of water of high 
salinity and temperature between 
25.20 and 27°C. Thus it seems 
to prefer cooler waters. Of these 
it prefers the 25-50 m layers 
during the day (Heinrich 1961, 
p. 88). Moore (1949, p. 56) re
gisters it under 50 m in larger 
quantities in the Bermuda area, 
and Heinrich (Zoe. cit.) in the 
subtropical N orth West Pacifico 
Farran (1929, p. 263) registers 
the largest numbers of this spec
ies in the "N orth Temperate 
Atlantic" and in the southern 
hemisphere between 30 and 40° S 
off N ew Zealand where the wa
ters are also cooler. Although list
ed by Yamazi (1958, p. 150) as a 
warm-water oceanic form, it is 
perhaps better to consider it as 
oceanic but as preferring the 
transition zone between ,warm and 

Fig, 28 - ProbabiJity of occu rren ce oi cold waters. Kusmorskaya (1959) 
Lttc ic"t ia fZavicorn is in different envi- places it more correctly among 

ronrnents. 
the transition zones species bet-
ween the warm and the boreal 

water species. It was also registered by Wilson (1950, p. 255) 
in the Bering Sea although Brodsky (1957, p. 113-121) did not 
mention it among the typical Bering Sea copepods. 
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L'Ucicutia ovalis W olfenden 

SrZE - 'i? 1.4 mm. 

OCCURRENCE - M 489 (60) *, M 407 (4), M 403 (3), M 400 
(Pr.), M 395 (2), M 240 (1). 

REMARKS - It occurred in oceanic waters of salinities above 
35.53 0/00 ' It prefers deep waters (Sewell 1948, p.521; Heinrich 
1961, tab. 4). It is registered for the first time off Brazil. 

L'Ucic'Utia clausi (Giesbrecht) 

SrZE - 'i? 1.95 mm. 

OCCURRENCE - M 407 (2), M 395 (1 d') . 

EOOLOGY - It was found in cool southern waters of high 
salinity for the first time off the Brazilian coast. According to 
Sewell (1948, p. 509) it is a deep-dwelling calanoid recorded from 
the deeper water of the Mediterranean Sea. Bogorov (1958, p. 
152) registers it among the most eurythermal species of the tropical 
waters which inhabit the "zone of mixing" of boreal and tropical 
waters in the Northern Pacific and Brodsky (1957, p. 59) lists 
it among the copepods of the characteristic association of sub
tropical N orth Pacific waters. 

Fam. Heterorhabdidae 

H eterorhabdus spinifrons (Claus) 

SrZE - d' 2.01 mm; 'i? 2.5 mQ1. 

OCCURRENCE - M 407 (3), M 403 (4), M 402 (Pr.), M 395 
(8), M 363 (1)"M 315 (5_), M 247 (3), M 166 (1), M 114 (1), 
M 100 (1), M 99 (1), M 78 (2), M 75 (4), M 74 (1). 

ECOLOGY - It was found in surface off-shore and oceanic 
waters with more than 35.00 0 / 00 salinity and temperatures under 
23°C. According to Farran (1929, p. 264) it has a world-wide 
tropical and temperate distribution. Brodsky (1957, p. 55, 59) 
mentions it as one of the frequent species _ of the tropical and 
subtropical N orth Pacifico It is recorded here for the first time 
off Brazil. 
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Heterorhabdus papilliger (Claus) 

SIZE - ~ 1.9 mm; Ô 1.6-1.7 mm. 

OCCURRENCE - M 240 (1), M 111 (2), M 78 (4). 

ECOLOGY - It was registered off the coast of Brazil (off 
Bahia and off Cabo São Roque) in oceanic tropical waters by 
Farran (1929, p. 265). Sewell (1948, p. 209) and Brodsky (1950, 
p. 353) list it among the deep-dwelling copepods. Farran (1926, 
p. 283) is of the opinion that it lives usually at 100 m depth and 
comes to the surface by night in the temperate Atlantic. This 
perhaps explains why it was so rarely present in our surface day 
time samples. The sample M 78 was taken from 108 to 54 m 
depth with a closing-net during the night, when the animal had 
probably migrated to the surface. M 111 was taken during the 
night and M 240 during the early morning hours. It is here re
corded for the first time from Brazilian southern waters. It is 
among the most frequent species characteristié of subtropical wa
ters in the N orth Pacific and it is also frequent in the tropical 
North Pacific (Brodsky 1957, p. 56, 59). 

F ame Augaptilidae 

The following species of this family were represented in small 
numbers in a few samples: Haloptilus acutifrons (Giesbrecht) 
in samples M 368 (1 ~ of 2.0 mm) and in M 409; Haloptilus 
spiniceps (Giesbrecht) in samples M 368 (Pr.), M 364 (1), M 360 
(10), M 240 (1 ~), M 372 (1 ~ of 4.5 mm) and M 241 (1 9 of 
3 mm) ; Haloptilus fertilis (Giesbrecht) in sample M 364 (91 Ô 
of 3 mm); Euaugaptilus hecticus Giesbr. (1 9 of 2.8 mm) in 
sample M 365. These species are listed by Sewell (1948, p. 509) 
as deep-dwelling copepods. The Augaptilid which appeared in a 
larger number of samples was Haloptilus longicornis (Claus). 

Haloptilus longicornis (Claus) 

SIZE - 9 2.1 mm. 

OCCURRENCE - M 403 (1), M 369 (2), M 365 (80) *, M 364 
(2), M 362 (80)*, M 315 (30), M 314 (1), M 242 (1), M 241 (6), 
M 240 (2), M 78 (5), M 75 (1), M 74 (1). 

ECOLOGY - It was only found in samples from oceanic, high 
salinity and usually high temperature waters. The samples were 
all taken from at least 50 m depth to the surface. The only 
exceptions are: · M 78, in which only deep water layers were 
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sampled; M 409, M 75 and M 74, in which the salinity and tem
per ature were low, although the layers sampled were at the sur
face. They were night samples and the presence of the animal 
may be due to vertical migration. In the N orth West Pacific, 
in subtropical waters, it was found in maximum numbers in the 
100-200 m layer (Heinrich 1961, p. 91). It seems to be an indicator 
of very saline and usually warm oceanic water off the Brazilian 
coast, though Wilson (1950, p. 236) registered it in temperate 
waters of lower salinity in the Pacific Oceano Heinrich (1960, 
p. 36) registered the highest numbers along the 1740 W meridian 
between 100 and 300 S and near the Equator on the 1540 E meridiano 
In the N orth Pacific it is listed among the most frequent species 
of the tropical waters and as one of the frequent species of the 
subtropical region (Brodsky 1957, p. 55, 59). It is registered 
here for the first time off the Brazilian coast. 

Fam. Candaciidae 

Candacia pachydactyla (Dana) 

SIZE - ~ 2.5 mm; ó' 2.75 mm. 

OCCURRENCE - M 510 (20)*, M 497 (4), M _489 (360)*, 
M 407 (3), M 368 (4), M 364 (160) *, M 315 (1), M 314 (1), 
M 247 (8), M 246 (6), M 245 (7), M 244 (4), M 243 (1), M 242 
(2), M 241 (2), M 240 (4), M 114 (12), M 113 (Pr.), M 111 
(4), M 98 (3), M 95 (2), M 39 (3), M 38 (2), M 37 (12), M 36 (6). 

DISTRIBUTION - It was registered by Farran (1929, p. 272) 
off the Brazilian coast from Rio de Janeiro up to the Equator. 
The present findings have enlarged its distribution to 31°03' S and 
04°57.0' N. 

ECOLOGY - This species only occurred in samples taken from 
very saline (above 35.00 0 / 00 ) and usually warm waters of the 
Brazil Current. It did not occur generally in samples taken from 
cooler water (under 21°C). It was the most numerous Candacia 
found in our samples, euryhaline, but preferring the higher salin
ities, and thermophile. Yamazi (1958, p. 151) classifies it as an 
oceanic, warm water species, which is partially confirmed by our 
data. It is among the frequent copepods found in the subtropical 
and tropical regions of the North Pacific (Brodsky 1957, p. 59) , 

Candacia bispinosa (Claus) 

SIZE - <;j> 1.75-1.95 mm; ó' 1.75-1.90 mm. 
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OCCURRENCE - M 403 (2), M 246 (1), M 243 (5), M 114 
(5), M !13 (24). 

REMARKS - It had been recorded by Farran (1929, p. 272) 
off the Brazilian coast (Bahia). The present findings enlarge 
this distribution to 07°28' S and 27°15' S in oceanic waters of the 
West South Atlantic. It is among the most frequent Candacia 
species of the tropical Pacific (Wilson 1950, p. 181; Bródsky 1957, 
p. 55) in maximum concentration between 30° and 40° S and above 
30° N along the 174° W meridian (Heinnch 1960, p. 36) therefon 
of subtropical distribution. The same author (Heinrich 1961, p. 
90) verified its concentration at night in the 50-100 m and during 
the day in the 25-50 m layer. 

Candacia bipinnata (Giesbrecht) 

SIZE - ô 2.2 mm; <j> 2.3 mm. 

OCCURRENCE - M 236 (10), M 173 (1), M 78 (50), M 37 (1). 

REMARKS - Already known from Rio de Janeiro. Distribu
tion here enlarged to 25°45' S. An eurythermic species preferring 
cooler waters. In tropical waters Brodsky (1957, p. 56) found 
it present in 25 % of the samples of the East North Pacific, but 
in subtropical waters it was present in 60 % of the samples from 
the North Pacific (Brodsky 1957, p. 59) and is recorded also from 
the Okotsk Sea (op. cit., p. 86-90). 

Candacia curta (Dana) 

SIZE - ô 2.3 mm; C; 2.1 mm. 

OCCURRENCE - M 407 (2), M 389 (Pr.), M 240 (2), M 78 
(4), M 76 (4), M 75 (1), M 74 (15), M 73 (2), M 39 (1), M 38 
(23), M 37 (18), M 36 (1), M 35 (12), M 33 (12). 

REMARKS - Present only in high salinity (above 35.00 0 / 00 ) 

water and temperature .lower than 22°C, with one exception (M 
240) . It had already been registered off Rio de Janeiro and up 
to · the Equator, in small numbers. It seems to prefer cool~r and 
very saline waters off our coast, though Farran (1926, p. 272) 
only registered it in tropical waters. In the Pacific it was among 
the less frequent Candacia species of tropical and subtropical re
gions (Wilson 1950, p. 181; Brodsky 1957, p. 55, 59). This speaks 
in favour of the fact that this animal prefers high salinities. 
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Candacia aethiopica (Dana) 

(Fig. 29) 

SIZE - cf' 2.0-2.5 mm; <jl 2.5-3.0 mm. 

OCCURRENCE - M 497 (Pr.), M 451 (4), M 409 (1), M 407 
(8),M403 (77),M402 (40)*,M394 (600) *,M365 (Pr.),M364 
(Pr.). -

ECOLOGY - Registered off the coast of Brazil for the first 
time in Wilson's (1950, p. 180) pape r, it is an eurythermic eury-
haline warm water copepod but 
temperatures in these waters 
(see Farran 1926, p. 272). It is 
one of the frequent Candacia 
species in the tropical and tem
perate Pacific (Brodsky 1957, p. 
56). Off Brazil it favours the 
surface subtropical waters (Fig. 
29) . 

Candacia simplex (Giesbrecht) 

SIZE- cf' 2.3 mm; <jl 1.7 mm. 

OCCURRENCE - M 513 (1), 
M 510 (20) *, M 365 (Pr.), M 
364 (80) *, M 363 (4), M 246 
(3), M 244 (1), M 241 (3), M 
232 (1), M 100 (1). 

REMARKS Already re-
gistered off Rio de Janeiro by 
Farran (1929, p. 151), its dis
tribution is here enlarged to 
03°33 ' S and to 25°00' S. 

It seems to prefer very sal
ine waters (over 36.00 %0 ) of 
temperature above 22°C off the 
Brazilian coast. It is the most 
frequent Candacia in tropical 
and subtropical waters of the 
N orth Pacific (Wilson 1950, p. 
182; Brodsky 1957, p. 55, 59). 
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Fig. 29 - Probability or occurrence of 
Candacia aeth-iopica in different envi

ronrnents. 



- 58-

Juvenile Candacia 

OCCURRENCE - M 364 (Pr.), M 246 (3), M 242 (20), M 241 
(12), M 240 (6), M 189 (1), M 187 (1), M 163 (2), M 112 (1), 
M 107 (1), M 100 (1)*, M 99 (6), M 98 (10), M 96 (1), M 75 
(14), M 73 (2), M 36 (3). 

ECOLOGY - In all these samples the juvenile Candacia always 
gave preference to layers of high salinity (above 35.00 0 / 00 ) and 
under influence of oceanic water, excepting in one sample taken 
from coastal waters. Candacia seems to be the chamcteristic 
genus of shelf or oceanic waters with usually high temperatures 
and salinities ranging from 33 to 35.5 0 / 00 (see Wilson 1950, p. 

1 180-184; Brodsky 1957, p. 32) in 
the Pacifico 
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Fig. 30 - Probability of occurrence of 
Calanop i a americana in different envi

ronments. 

Fam. Ponlellidae 

Calanopia americana F. Dahl 

(Fig. 30) 

SrZE - cf 1.4 mm; <j> 1.5 mm. 

OCCURRENCE M 265 
(270)*, M 261 (12), M 257 (8), 
M 188 (2), M 107 (1), M 93 (1), 
M 76 (2), M 75 (4), M 74 (1), 
M73 (8), M39 (2), M38 (21), 
M 36 (5), M 35 (4), M 33 (16), 
M 32 (2), M 31 (5), M 30 (4), 
E 164 (7), E 41 (20)*, E 39 
(300) *, E 32 (20) *, E 30 (40) *, 
E 28 (660) *, E 24 (200) *, E 16 
(36), E 15 (1640) *, E 14 (20) *, 
E 13 (340) *, E 12 (Pr.), E 9 
(1), E 8 - (29), E 7 (120) *, E 5 
(560)*, E 4 (200)*, E 3 (1240)*, 
P 13 (1), P 12 (2), P 11 (1), 
P 10 (4), P 9 (11), P 8 (4), 
P 7 (4), P 5 (8), P 4 (5), P 3 
(70), P 2 (11), P 1 (58), II 68 
(1), IV 218 (6). 

ECOLOGY - This species was 
described from waters taken off 
the mouth of the Amazon River 
(Dahl 1894, p. 12) with sur-
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face salinity 11.8, 35.9 and 36.4 0/00 ' Off the Brazilian coast it 
is among the characteristic copepods of shelf waters with sal in
ities 35.00 to 36.00 0/00 and it is found also in costal waters (Fig. 
30). It is usually not numerous but frequento According to Se
well (1948, p. 452) it appears to be indigenous of the East coast 
of America. It is euryhaline but with an optimum in the lower 
salinity of the marine environment. 

Labidocera fluviatilis F. Dahl 

(Fig. 31) 

Syn. - Labidocera fluviatilis F. Dahl, 1894, p. 12-13, figs. 19-22. 

Labidocera brasiliense Farran, 1929, p. 276-277. 

Pontella resnautica L . Oliveira, 1946, p. 192-194, figs. 7-13. 

Pontellina navalium L. Oliveira, 1947, p. 472-477, figo 12. 

SIZE 'i? 2.5 mm; <J' 
2.5 mm. 

OCCURRENCE M 394 
(120) *, M 283 (3), M 269 (3), 
M 265 (320) *, M 257 (12), M 
95 (Pr.), M 88 (1), M 73 (1), 
E 41 (Pr.), E 28 (Pr.), E 3 
(20)*, P 13 (8), P 12 (Pr.), 
P 11 (Pr.), P 10 (Pr.), P 1 
(16), 11 68 (3), IV 244 (60), 
111 321 (9), IV 218 (1). 

SYSTEMATIC NOTES - L. 
fluviatilis was firstly describ
ed by Dahl (1894, p. 12) 
from samples of the "Plank
ton" Expedition taken at the 
Amazon River's mouth. Farran 
(1929, p. 276) registered it un
der the name of L. brasiliense 
from samples of the "Terra 
Nova" Expedition taken off 
Rio de Janeiro. The only dif
ference between the animaIs 
described by Dahl and by Far
ran is the proportion between 
the length of the exopodite and 
the endopodite of the fifth legs 
of the female ("three times as 

Fig. 31 - LabidoceTa j luviat i lis F. 
Dahl: Posterior part of thorax. 
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long" as the endopodite in Farran's description; one and a half 
times as long, in Dahl's). In our samples all the intermediate 
lengths are found. Dahl did not register a little protuberance on 
the left point of the last thoracic segment ofthe adult male. The 
other acute point of the male's last thoracic joint has no such 
protuberance (Fig. 31). Oliveira described Pontella resnautica 
(1946, p. 192-194, figs. 7-13) and Pontellina navalium (1947, p. 
472-474) from samples taken off Rio de Janeiro. The descriptions 
of these animaIs are identical to that of L. fluviatilis, leaving no 
doubt as to the synonymy of P. resnautica and P. navalium to the 
latter name . 

. ECODOGY - Itis a brackish water species, frequently found 
in fish stomachs (Table XII) and it occurs also in coastal waters. 
Although euryhaline, its optimuin salinity is found in the brackish 
water environment. 

Labidocera acuti[1·ons (Dana) 

8IZE - 'i? 4.1 mm; Ô 4.0 mm. 

OCCURRENCE - M 407 (3), M 403 (1), M 402 (1), M 394 
(3), M 283 (3), M 269 (3), M 238 (2), M 236 (1), M 114 (19), 
M 95 (1), M 38 (1). . 

ECOLOGY - Recorded by Farran (1929, p. 274) off Rio de 
Janeiro. The author only found it in samples taken from waters 
with salinity above 36,00 0 /00 and temperatures under 25°C off 
the southern coast of Brazil. The actual findings confirm Ya
mazi's (1958, p . 151) statemeÍlt that it is an oceanic species. In 
the Pacific it occurs in oceanic waters 'of lower salinity (see 
Wilson 1950, p. 242; Brodsky 1957, p. 55, 58). Its environ
mental optimum is thus the open-sea regardless of salinity. 

Pontellopsis brevis (Giesbrecht) 

SIZE - ô 1.98 mm. 

OCCURRENCE - V 3 (Pr.), E 164 (1), E 41 (Pr.), E 7 (20) *, 
P 13 (8), P 12 (Pr.), P 11 (2), P 10 (Pr.), P 1 (1), M 190 (1), 
M 186 (1), M 107 (1), M 95 (Pr.), M 93 (1), M 74 (4), M 39 
(2), M 38 (7), M 37 (1), M 36 (1), M 35 (1). 

REMARKS - Farran (1929, p. 280) registered it off Rio de 
Janeiro. It is frequently found in small numbers in coastal waters 
and in shelf waters off Brazil. 
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Other Pontellopsis 

Pontellopsis villosa Brady was first described from a specimen 
caught by the "Challenger" Expedition in the middle South Atlan
tic off Mar deI Plata. It appeared in samples M 114 and M 75. 
The lengths of the specimens were cf 1.9 mm, 'i' 3.0-2.75 mm. 

Pontellopsis perspicax (Dana) was described from the middle 
of the tropical South Atlantic. It was registered in samples M 247 
(1 'i' 1.85 mm) and M 244 (1 'i' 2.8 mm) from oceanic, very 
saline waters (above 36.00 % 0 ), 

Pontellina plumata Dana 

SfZE - 'i' 1.5-1.9 mm; cf 1.8 mm. 

OCCURRENCE - M 497 (1), M 368 (1), M 364 (40) *, M 363 
(1), M 247 (2), M 246 (2), M 245 (1), M 244 (6), M 242 (2), 
M 114 (1). 

ECOLOGY - It seems to prefer very saline (above 36.00 0 / 0 0 ) 

and warm waters (above 22°C) off the Brazilian coast. 

Fam. Acartiidae 

Acartia lilljeborghi Giesbrecht 

Syn. Acartia fariai Lejeune de Oliveira, 1945 

(Fig. 32) 

SIZE - cf 1.15-1.2 mm; 'i' 1.4 mm. 

OCCURRENCE - M 73 (1), M 38 (4), E 170 (1), E 164 (3 ), 
E 39 (120)*, E 28 (180)*, E 11 (Pr.), E 9 (1), E 8 (6), E 7 
(20)*, E 2 (1), E 1 (675) *, P 13 (5), P 12 (11), P 11 (20), 
P 10 (6), P 9 (51), P 8 (37), P 7 (16), P 6 (59), P 5 (12), P 4 
(1), P 3 (2), P 2 (7), P 1 (46), II 68 (9), III 322 (4), III 320 
(72), IV 244 (4), IV 218 (1). 

REMARKS - Already recorded in Brazilian waters by Dahl 
(1894, p. 2) off the Amazon River's mouth in waters of low salin
ity (11.8 and 12.8 0 / 00 ) at the surface and by Carvalho (1952, 
p. 150) in Santos. Qliveira (1945, p. 459) also registered a ju
venile form belonging to this species off Rio de Janeiro as Acartia 
fariai. 
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ECOLOGY - I t is distinctly 
a copepod indicator of coastal 
waters (Fig. 32). Only few 
samples which also showed lay
ers of shelf water contained 
specimens of A. lilljeborghi. AlI 
the other samples in which it 
appeared were taken in purely 
coastal sea water. It is frequent
ly the dominant copepod in these 
and therefore also found in the 
gastric contents of littoral plank
ton feeders . 

Fig. 32 - Probability of occurrence of 
Acartia lilljeborghi in different envi

ronrnents. 

Steuer (in Sewell 1948, p. 
405) refers to it as an inhabitant 
of the West Wind Drift which 
was swept up the east and west 
coasts of South America by the 
cold Falkland and Humboldt cur
rents respectively. The known 
distribution and the present data 
favour Sewell's (1948, p. 405) 
dóubts about the origin of the 
species. It is more probably a 
coas tal water stenohaline, but 
strongly eurythermfc species. It 
was present in the greatest num
bel' in inshore waters and waters 
very near to the coast. It is sub
stituted by A. tonsa in the estu
arine facies of the Gulf of Mexico 
(see Fleminger 1959, p. 154) and 
by a A. giesbrechti in the same 
facies in the mouth of the Ama
zon River. 

Acartia danae Giesbrecht 

(Fig. 33) 

SIZE - ~ 1.25 mm; Ô 1.1 mm. 

OCCURRENCE - M 497 (7), M 409 (Pr.), M 407 (1), M 403 
(40), M 402 (40)*, M 400 (Pr.), M 395 (32), M 394 (Pr.), M 364 
(1), M 314 (32), M 247 (8), M 242 (1), M- 240 (1), M 208 (3), 
M 189 (2), M 166 (7), M 163 (184), M 162 (615), M 160 (246), 
M113 (3),Ml11 (1),MI00 (2),M98 (I),M88 (2),M33 (1). 
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ECOLOGY AND DISTRIBUTION 
- Already known from Brazilian 
waters (Farran 1929, p. 282; 
Carvalho 1944, p. 98-99; 1952, p. 
]51 .. :152). It occurred in greater 
numbers in the samples from 
high salinity waters (above 
35.00 0 / 00 ) and lower temperat
ures (approximately 18°C), thus 
preferring subtropical conditions, 
eonfirming Yamazi's (1958, p. 
152) classification of the species 
as temperate. It did not occur 
in samples of coastal waters with 
one exception. I t is an off -shore 
species, as stated by Deevey 
(1952a, p. 90) : In the North Pa
cific it is one of the most abun
dant species in tropical, sub
tropical and intermediate waters 
(Brodsky 1957, p. 55, 59, 62) but 

_ was also frequent in the Bering 
Sea (Wilson 1950, p. 151) though 
these findings are not confirmed 
by Brodsky (1957). Heinrich 
(1961, p. 90) found large num-
bers of A. danae between 25° and 
35° N in the West Pacific usual
ly concentrated in the 25-50 m 
deep layer or in the 50-100 m 
layer, reaching dowI} to 500 m. 
It is found in still deeper layers 
(580 to 1,040 m) near Japan 
(Furuhashi 1961, tab. 2) in tem
peratures about 4 to 5°C. 
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ENVIRONMENTS 

Fig. 33 - Probability of occurrence of 
A cartia d anae in diffe rent environrnents . 

Acartia negligens Dana 

SIZE - <j? 1.15 mm. 

OCCURRENCE - M 489 (60), M 409 (12), M 400 (40), M 394 
(600), M 315 (11), M 246 (4), M 243 (5), M 232 (24)*, M 161 
(206), M 114 (6), M 97 (6), M 96 (1). 

ECOLOGY - Already known from the Brazilian waters. The 
largest numbers were obtained from subtropical waters. Off 
South Africa it was abundant in waters of 35.3 0/00 salinity and 
temperatures around 16.5°C, thus approximately of the same 
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characteristics as the Brazilian environment. It was also present 
in tropical waters and in one sample of coastal waters. Heinrich 
(1961, p. 90) found it usually concentrated in the surface, 0-25 m 
layer, excepting from 09 :45 A.M. to 03 :00 P.M. when it was 
concentrated in the 25-50 m layer or in the 50-100 m layer. 
Brodsky (1957, p. 55, 59) also recorded higher percentages of 
this species in the subtropical region than in the tropical and 
transition regions of the N orth West Pacifico 

Acartia tonsa varo c1'yophylla varo novo 

(Fig. 34) 

SIZE - 'í' 1.25 mm; ó' 1.0 mm (measurements taken from 
ventral and dorsal view along the midsagittal plane from animals 
kept in formalin). 

DESCRIPTION - It is very much like A. tonsa especially the 
mal e specimen, but shows slight differences in the following 
characters : 

1 - The first abdominal segment in the male has a few thin 
spines (Fig. 34d). 

2 - The abdomen of the female shows no spinulation along the 
margin of the abdominal segments (Fig. 34c). 

3 - The female's fifth legs have a longer marginal seta on the 
basal segment than the typical A. tonsa (Fig. 34e). 

All other characters are exactly the same as those described 
for the typical A. tonsa (Fig. 34a, b, f). 

OCCURRENCE - M 88 (2), M 89 (52). 

ECOLOGY - Already recorded from Brazil (Rose 1933, p. 276), 
it was only . found in two sámples from the south of Brazil, from 
coastal waters of low salinity (25.48-33.22 %0 ) and relatively low 
temperatures (14.38-15.40°C). 

Conover (1956, p. 156-233) studied the ecological require
ments of A. tonsa in Long Island Sound (N. America). There 
A. tonsa is also a coastal copepod but indicator of warmer water. 
Though recorded in temperatures ranging from - 0.65 to 32.0°C 
in the North West Atlantic (Deevey 1960, p. 25) in inshore waters, 
it reaches maximum numbers at the end of August (Deevey 1956, 
p. 126 and 131) in temperatures above 20°C (Riley 1956, p. 17, 



[~ 

E 
E 
LO o 
Ó 

Fig. 34 - Acartia tonsa varo cryophylla nov. : a - Pro file of head region. showln g 
rostrum (ROST.) and first antenna (ANT. 1) ; b - Dorsal view of female; c
Lateral view of last thoracic segment a nd abdomen of female; d - dorsal view 
of last thoracic segment and abdomen of male ; e - fifth leg of female; f-

fifth legs of male. 
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figo 1). In this habitat it is frequently dominant in numbers. 
It was also found to be strongly euryhaline, in salinities from 4.6-
35.4 0/00 , 

Here it is an indicator of cold southern water, therefore the 
name of the Brazilian new variety, cryophilla. 

Conover (1956, p. 218-220) discovered that besides diatoms 
A. tonsa also feeds on dinoflagellates. In one Brazilian specimen 
the gastric contents were identified by Teixeira as of a dinofla
gellate. 

Acartia giesbrechti Dahl 

SIZE - ~ 1.1 mm; Ô 0.9 mm. 

OCCURRENCE - M 257 (1435), M 261 (293), M 265 (2670), 
M 269 (593), M 283 (24). 

ECOLOGY - Described from plankton samples taken at the 
mouth of the Tocantins river (Dahl 1894, p. 13) it was one of 
the dominant copepods in this estuarine facies, in the lower salin
ities (5.69 to 34.5 0/00 ) where it substitutes the Acartia lilljebor
ghi and the A. tonsa from the South of Brazil in the characteristic 
association for this environment. A good indicator of brackish 
or inshore waters in the area of the Amazon River's mouth. 

Acartia clausi Giesbrecht 

SIZE - ~ 1 mm. 

OCCURRENCE - E 170 (off Cananéia). 

ECOLOGY - It is one of the most common coastal copepods of 
the North and South cold temperate regions and in the Mediter
ranean Sea. It was found in the largest numbers by Farran (1929, 
p. 281) off New Zealand in waters where the temperatures may 
range from 13°C to 21°C (Sverdrup et al., 1942, charts lI-VI) 
and the salinities are about 35 or 35.5 0/00 and by Conover (1956, 
p. 177, 189) in temperatures from 12°-18°C and in estuarine 
conditions (Conover 1956, p. 227). Here it occurred at Station 
III off Cananéia in the winter and is probably a stray from south
ern cold waters. This should' be expected for in the N orth Atlantic 
A. clausi is dominant in winter and spring and it is "definitely 
the more efficient organism at low temperatures" when compared 
to A. tonsa (Conover 1956, p. 221). In the inlet waters of Japan 
(Yamazi 1956, p. 165) and in the continental bays of the Sea of · 
Japan (Brodsky 1957, p. 73-75) it is among the most frequent 
species in temperatures between 10 and 23°C and salinity between 
10.00 and 32.00 0 / 00 , 
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Acartia longiremis Lilljeborgh 

SIZE - <j> 1.25 mm; Ô 1.1 mm. 

OCCURRENCE - E 28 (9), E 9 (1), M 403 (40), M 363 (5), 
M 37 (1), M 36 (2). 

ECOLOGY - It is registered for the first time in our coastal 
and oceanic waters. It was more abundant in a sample from cold 
southern surface waters (21.09-15.4PC temperature and 35.17-
36.88 0/00 salinity). This was to be expected because it is mostly 
recorded in the northern temperate and boreal waters. 

HARP ACTICOIDA 

F amo Ectinosomidae 

The Species of Microsetella 

OCCURRENCE - M 513 (1), M 510 (2), M 497 (34), M 489 
(3180)*, M 451 (47), M 407 (9), M 395 (3), M 365 (1680)*, 
M 364 (440) *, M 363 (28), M 315 (105), M 314 (24), M 208 (6), 
M 190 (3), M 189 (1), M 188 (1), M 186 (186), M 161 (Pr.), 
M 98 (1), M 97 (1), E 164 (2), E 41 (Pr.), E 39 (20)*, E 2 (20)*. 

REMARKS - Microsetella rosea and Microsetella norvegica 
have been registered off the coast of Brazil. Many young Micro
setella were doubtfulIy identified first as M. norvegica (Boeck) 
and afterwards as M. rosea (Dana). No separation was there
fore ma de between the species in the tables. They were alI con
sidered as Microsetella spp. Adult Microsetella rosea and last 
copepodites of this species have been identified with certainty in 
the folIowing occurrences. As can be seen from the occurrences 
above Microsetella generalIy prefers the open sea. It is known 
that it occurs in swarms, and it is frequently present in coastal 
waters and shelf waters as welI, off the south of Brazil. Though 
very smalI its great numbers are responsible for the fact that it 
is, when present in the plankton, an important constituent of the 
food of plankton eaters. 

Farran (1929, p. 297) registered the largest number of M. 
rosea in subtropical waters and of M. norvegica in the temperate 
North Atlantic and between 40° and 50° S Lat. in the Pacific where 
temperatures are cooler. Hensen (1911, p. 281) counted more 
Microsetella in the colder than in the warm waters. 
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Microsetella rosea (Dana) 

SIZE - 'i? 0.60-0.65 mm. 

OCCURRENCE - M 497 (2), M 489 (180) *, M 451 (2), M 407 
(7), M 403 (480), M 402 (160)*, M 394 (3), M 368 (26), M 365 
(1240) *, M 364 (920) *, M 363 (28), M 314 (10), M 238 (2), 
M 232 (460)*, M 208 (9), M 190 (1), M 189 (12), M 187 (3), 
E 164 (2), E 39 (1), E 32 (1), E 5 (100)*, E 1 (25)*. 

ECOLOGY - This small copepod occurs usually in swarms and 
was found in great numbers in the gastric contents of some plank
ton-eating fishes (Table XII). It was found in very saline ocea
nic tropical and subtropical, in deeper and shallow shelf and in 
coastal waters. It may not have been more frequently found 
because it escaped from the zooplankton nets usually used (Almei
da Prado, 1962) due to its small size. It reached the highest 
percentages in very saline and warm oceanic waters. The Micro
setella were among the chief constituents of the copepod fauna 
during the "Meteor" Expedition (Hentschel 1933, p. 87), but 
Hensen (1911, p. 304) observed double as many Microsetella in 
the northern hemisphere than in the southern during the "Plank
ton" Expedition. As our samples were not always obtained with 
the phytoplankton nets, it is not advisable to draw conclusions 
from them. In the Pacific Heinrich (1961, p. 91) observed the 
greatest concentrations of M. rosea in the surface layers in the 
North West subtropical region. 

F amo Macroselellidae 

Macrosetella gracilis (Dana) 

(Fig. 35) 

SIZE - 'i? 1.8 mm; Ô 1.25 mm. 

OCCURRENCE - M 513 (60) *, M 497 (2), M 489 (60) * M 409 
(2), M 403 (80), M 402 (Pr.), M 395 (3), M 394 (120) *, M 389 
(80) *, M 368 (Pr.), M 365 (200) *, M 364 (9) *, M 363 (6) *, 
M 246 (1), M 241 (19), M 240 (94), M 238 (2), M 232 (1), 
M 208 (14), M 189 (2), M 188 (3), M 166 (4), M 162 (7), M 161 
(2), M 160 (7), M 114 (4), M 112 (2), M 100 (1), M 99 (3), 
M 98 (28), M 97 (9), M 96 (2), M 95 (3), M 93 (1), M 75 (3), 
M 74 (1), M 39 (5), M 38 (7), M 37 (8), M 36 (3), M 35 (9). 
E 1~ (20), E 15 (40), E 13 (100), E 11 (60), E 7 (100)*. 
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REMARKS The "Chal-
lenger" Expedition recorded this 
species in the South Atlantic 
(Brady 1883, p. 23). Davis (1950, 
p. 101) lists this species as "con
fined to open waters" on East 
and West coasts of Florida. Ya
mazi (1958, p. 153-154) labels it 
as oceanic, tropical or subtropical 
in the Pacifico Wheeler (1900, p. 
188) lists it among the species 
of the Gulf Stream. Bogorov 
(1958, p. 152) places it among 
the copepods of the zone of mix
ing (15-18°C) and of tropical 
(18-27°C) oceanic surface waters. 

The data obtained from 
Brazilian waters corroborate Ya
mazi and Bogorov in what con
cerns the temperatures of the 
waters in which it is found (Fig. 
35), but although oceanic, this 
species also occurs in coastal wa
ters in large numbers (E 15, E 
7). Heinrich (1961, p. 92) found 
it in very large numbers in the 
subtropical N orth West Pacific 
concentrated in the surface layer 
or in the 25-50 m layer in the 
morning and afternoon. At noon 
hours it migrates down to 50-100 
m and at dusk and dawn it is con
centrated in the 100-200 m layer. 
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ENVIRONMENTS 

Fig. 35 - Probability of occurrence or 
Macrosetella gracilis in different envi

ronrnents. 

Oculosetella gracilis (Dana) 

Syn. Setella gracilis Sars 

SIZE - cf' 1.15 mm; 'i! 1.2 mm. 

OCCURRENCE - M 409 (2), M 407 (Pr.), M 403 (Pr.), M 394 
(3), M 364 (Pr.). 

REMARKS - It occurred in samples of high salinity and lower 
temperatures, in subtropical waters. Moore has registered this 
species off the Bermudas also in the subtropical region (Moore 
1949, p. 64). 
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SYSTEMATIC NOTE - But for its vivid coloration and big eye 
lenses it would easily be mistaken for Macrosetella gracilis. The 
males recorded here are slightly longer than those figured by 
Wilson (1932, p. 283). 

Miracia efferata Dana 

SIZE - 'í? 1.9 mm. 

OCCURRENCE- M 489 (120)*, M 247 (1), M 246 (2). 

REMARKS - Registered for the first time off Brazil in oceanic 
and tropical waters. Farran (1929, p. 298) registered its largest 

numbers in the tropical Atlantic. 
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ENVIRONMENTS 

Fig. 36 - Probability of occurrence oi 
Clytemnestra rostrata (Brady) in dif

ferent environrnents. 

Fam. Clytemnestridae 

Clytemnestra scutellata Dana 

(Fig. 36) 

SIZE - 'í? 1.2 mm. 

OCCURRENCE - M 497 (1), 
M 403 (1), M 368 (1), M 240 
(1), M 232 ( 4), M 208 ( 5), M 
203 (2), M 190 (1), M 189 (1), 
M 186 (4), M 98 (1), M 95 (Pr.), 
M 73 (1), M 38 (2), M 35 (1), 
P 17 (Pr.), P 15 (Pr.), P 13 
(Pr.), P 12 (Pr.), P 11 (Pr.), 
P 10 ( 1), P 9 (Pr.), P 8 (Pr.), 
P 7 (Pr.), P 6 (Pr.), P 5 (Pr.), 
P 4 (Pr.), P 3 (Pr.), P 2 (Pr.), 
P 1 (Pr.), E 4 (Pr.), E 5 (1), 
E 14 (Pr.), E 24 (Pr.), E 32 
(Pr.), E 120 (20) *, V 13 (20) *, 
V 19 (60)*. 

REMARKS It occurred 
sparingly in samples of nearly 
all the water masses examined. 
The highest percentages of this 
species appeared in coastal wa
ters mixed with shelf waters and 
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with salinities from 33.73 to 35.49 0/00 and in deeper shelf waters. 
Hensen (1911, p. 281) registered the highest percentage of this 
species in the warm rather than in the cold region during the 
"Plankton" Expedition. 

Fam. Longipediidae 

Longipedia mourei Jakobi 

SIZE - ~ 0.8 mm. 

OCCURRENCE - IV 244 (8), IH 320 (1), IV 218 (1). 

REMARKS - Studied from the muddy sand in inshore waters 
of Paranaguá Bay (J akobi 1954a, p. 210-211) it occurred in three 
samples in small numbers, taken further north, in Cananéia, from 
very shallow inshore waters (10 m deep) of low salinity (22.37 
to 33.69 %0) and temperatures from 16 to 27.7°C. It is an eury
haline brackish water benthal copepod according to Remane's 
(1958, p. 101) classification. 

F amo Tachidiidae 

Euterpina acutifrons 

(Fig. 37) 

SIZE - ~ 0.85 mm. 

OCCURRENCE - M 389 (40)*, M 208 (23), M 203 (52), 
M 190 (52), M 189 (2), M 188 (15), M 186 (3), M 78 (1), M 76 
(1), M 73 (1), E 170 (60)*, E 164 (2), E 41 (60)*, E 39 (1540)*, 
E 32 (80)*, E 30 (Pr.), E 28 (4060)*, E 24 (140)*, E 16 (2080)*, 
E 15 (1), E 14 (20)*, E 12 (1720)*, E 10 (24), E 9 (Pr.), E 8 
(13), E 4 (80)*, E 2 (660)*, P 13 (18), P 12 (6), P 10 (28), 
P 9 (6), P 7 (4), P 5 (2), P 4 (3), P 2 (1), IV 244 (26), IV 218 
(47), HI 322 (4), IH 321 (201), IH 320 (43), H 68 (153) , 
V 13 (1). 

REMARKS - Present in the samples from deeper very saline 
shelf waters. It reached the highest percentages among the cope
pods of coastal waters. It has a smaller form in waters of low 
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salinity. Though present in larger percentage in warm waters 
during the "Plankton" Expedition (Hensen 1911, p. 281) it showed 
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Flg. 37 - Probability of occurrence of 
Euterpina acutitrons in different envi

ronrnents. 

preference for cooler waters off 
Brazil (Fig. 37). 

Unknown Nauplius 

SrZE - 'i' 1.6 mm. 

OCCURRENCE - M 368 (Pr.), 
M 314 (1), M 240 (2), M 190 
(2), M 114 (1), M 113 (1), M 
107 (1), M 73 (2), M 39 (1), 
M 38 (4), M 37 (1), M 36 (5), 
M 33 (3), E 16 (40)*, E 15 
( 40) *, E 13 (1), E 12 (1), P 13 
(4), P 11 (2), P 10 (3). 

REMARKS - I t reached the 
highest percentages relatively to 
other copepods in shelf waters 
(of higher salinity and higher 
temperature) . It occurred also 
rarely in tropical waters and 
more frequently, but in small 
numbers, in coastal waters. 

F amo Clausidiidae 

S,apphirella sp. 

Syn. Lanowia prowazeki Lejeune de 
Oliveira, 1945 

SrZE - 0.9 mm (young animal). 

OCCURRENCE - E 28 (Pr.), E 24 (1), M 208 (10), M 203 
(28), IH 321 (1), IH 322 (1), IV 218 (1), M 246 (1). 

REMARKS - "Sapphirella" is probably a young copepod form 
in the first copepodite stage (Sewell 1928, p. 802-803). It has 
been registered off Rio de Janeiro under the name Lanowia pro
wazeki (Oliveira 1945, p. 465-468, est. 4, 7). It occurred in 
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southern coastal waters and in one sample of tropical water off 
the coast of Pernambuco. It fits the general description of "Sap
phirella" tropica (Farran 1936, p. 139) and of "Sapphirella" in
dica (Sewell 1928, p. 800-803). 

Other H arpacticoida 

In some samples from coastal waters and also from inshore 
waters some unidentified benthal harpacticoida were present. 

CYCLOPOIDA 

F amo Oithonidae 

Genus OITHONA Baird 

The small size and the delicacy of the animaIs which belong 
to this genus make it difficult to identify them with precision 
when in great numbers. 

Reviewed in 1917 by Rosendorn (1917, p. 3-58), the follow
ing species of this genus were assigned to Brazilian waters: O. 
plumifera, O. setigera (= O. challengeri? Brady = O. tropica 
Wolf) , O. similis Claus; O. minuta Scott (= O hebes Wolf) and 
O. simplex Farran (at the mouth of the Amazon River) ; O. ama
zonica Burkhardt from fresh water in the Aramá Grande River 
on the Marajó Island, and at the Amazon River's mouth. 

O. nana and O. brevicornis were recorded in the Congo River's 
mouth; O. plumifera had its greatest reI ative numbers in the 
Guinea Gulf. O. setigera, O. robusta, O. tenuis, O. fallax and 
O. pseudofrigida had their maxima in the Indian Oceano 

O. atlantica, O. frigida, O. similis had their maxima in the 
cold southern and northern waters (West Wind Drift and Arctic). 
The remaining species apparently are typical of the tropical and 
subtropical regions. 

O. plumifera seems to be the most widespread copepod in 
the Brazilian waters. O. nana is the next in frequency. O. se
tigera occurred in samples of very saline but usually cooler waters 
of the shelf or subtropical waters. O. oculata was registered for 
the first time off Brazil in very saline and warm waters. O. 
ovalis, O. brevicornis, O. amazonica occurred in samples of coastal 
or almost brackish waters in small numbers or in swarms. All 
were registered chiefly off the southern coast of Brazil. 

O. robusta was registered in samples M 240 (4), and M 315 
(13), in very saline and warm waters. 
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The cold water species, O. atlantica and O. frigida were not 
yet registered here and neither were O. tenuis, O. fallax and O. 
pseudofrigida, which seem to be restricted to the African region 
of the Atlantic and to the West Wind Drift. In many samples, 
young unidentifiable Oithona \Vere found: M 244 (47), M 363 (28), 
M 395 (43), M 400 (110), M 513 (46). 

Oithona plumifera Baird 

(Fig. 38) 

SIZE - ~ 1.1-1.8-1.9 mm; Ó' 1.2 mm. 

OCCURRENCE M 510 
(1020), M 497 (277), M 489 
(27), M 451 (980), M 409 (15), 
M 407 (3), M 402 (240) *, M 394 
(24), M 389 (560) *, M 368 (7), 
M 364 (2240)*, M 365 (29) *, 
M 315 (209), M 314 (107), M 
283 (12), M 247 (289), M 246 
(179), M 245 (33), M244 (60), 
M 243 (45), M 242 (34), M 241 
(110), M 240 (140), M 236 (1), 
M 232 (80)*, M 208 (17), M 190 
(13), M 189 (102), M 187 (61), 
M 173 (1) , M 163 (90), M 161 
(3), M 114 (34), M 113 (27), 
M 112 (5), M 111 (1), M 107 
(Pr.), M 100 (2), M 99 (90), M 
98 (199), M 97 (10), M 96 (6), 
M 88 (3), M 76 (18), M 75 (30), 
M 74 (22), M 73 (8), M 39 
(11), M 38 (28), M 37 (70), M 
36 (113), M 35 (21), M 33 (19), 
M 32 (4), M 31 (2), M 30 (1), 
P 17 (Pr.), M 15 (Pr.), P 14 
(Pr.), P 13 (3), P 12 (17), P 
11 (38), P 10 (4), P 9 (41), P 8 
(7), P 7 ( 47), P 6 ( 42), P 5 
(8), P 4 (27), P 3 (10), P 2 
(37), P 1 (15), E 170 (Pr.), E 
164 (3 ) , E 41 (280) *, E 39 
(40) *, E 24 (Pr.), E 16 (400)*, 
E 15 (320) *, E 12 (Pr.), E 11 
(360) *, E 10 (880) *, E 9 (6), 
E 8 (2), E 7 (260) *, E 4 (20) *, 
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Fig. 38 - Proba bility of occurren ce of 
Oithona plumitera in different environ-

men ts . 
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E 3 (140)*, E 2 (Pr.), E 1 (75)*, V 19 (1140)*, V 13 (320)*, 
V 2 (Pr.), V 1 (540), III 320 (1), II 68 (1), IV 244 (1). 

REMARKS - The absence of this species in some samples 
may be due to selectivity of the net used. Zooplankton nets usu
ally do not catch the copepodites for they escape through the larger 
meshes (Almeida Prado, 1962). 

It is one of the most common copepods. It is cosmopolitan 
and occurs in coastal and in oceanic waters. It was not usually 
present in the samples from brackish water and its largest num
bers and frequencies occurred in oceanic and shelf waters with 
higher salinity (Fig. 38). Farran (1929, p. 282) registered the 
largest numbers in the tropical Atlantic. 
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ENVIRONMENTS 
Fig. 39 - Proba bility of occurren ce of 
O ithona nana in d iffe rent environments . 

Oithona nana Giesbrecht 

(Fig. 39) 

SrZE - ~ 0.55-0.6 mm; d' 
0.4 mm. 

OCCURRENCE M 510 
(Pr.), M 395 (Pr.), M 236 
(2004), M 208 (19), M 190 (Pr.), 
M 189 (531), M 188 (1), M 187 
(11), M 186 (5), M 163 (Pr.), 
E 41 (Pr.), E 39 (980) *, E 32 
(120) *, E 30 (Pr.), E 28 (Pr.), 
E 24 (280) *, E 14 (320) *, E 13 
(500) *, E 12 (1280) *, E 10 
(880) *, E 8 (2), E 5 (1960) *, 
E 4 (1980) *, E 2 (12,920) *, P 2 
(496), P 9 (7), P 10 (7), P 11 
(1), P 12 (2), P 13 (3), III 321 
(151). 

REMARKS Labelled as 
"neritic or littoral, south-temp
erate" by Yamazi (1958, p. 153) 
f or Japanese waters, it seems to 
prefer deeper shelf and coastal 
waters here also (Fig. 39). It 
sometimes forms very large 
patches. As the nets generally 
used for sampling were zooplank
ton nets its absence in many 
samples may be due to the mesh 
size. 
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Oithona setigera (Dana) 

(Fig. 40) 

SIZE - ~ 1.80-2.0 mm; e 0.93 mm. 

OCCURRENCE - M 403 (280), M 400 (Pr.), M 395 (Pr.), M 394 
(Pr.), M 389 (40), M 365 (80)*, M 364 (40)*, M 315 (57), 
M 314 (5), M 208 (2), M 190 (23), M 187 (3), M 162 (9), 
M 160 (16), M 113 (3), M 111 (3), M 78 (59), M 75 (11), M 74 
(5), M 73 (4), M 36 (6), M 35 (2), V 19 (30)*. 
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ENVIRONMENTS 
Figo 40 - Prababllity af accurrence af 
Oi thona setigera in different enviran

mentso 

REMARKS - Dominant in 
surface subtropical waters. It oc
curred more frequently in samples 
taken from very saline deeper 
and surface shelf waters, in sal
inity above 35.00 0/00 o Farran 
(1929, p. 283) found the largest 
numbers of this species in the 
tropical Atlantic. 

Oithona oculata Farran 

SIZE - 0.6 mm (juvenile) . 

OCCURRENCE - M 513 (Pr.) . 

REMARKS - Discovered in 
Samoan waters which belong to 
the tropical waters of the Pacific, 
it was registered in the warmest 
waters off Brazil in the South 
Equatorial Current. It is easily 
recognized by the eye lenses. 

Oithona ovalis Herbst 

SIZE - ~ 0.55-0.6 mm; e 
0.50-0.55 mm. 

OCCURRENCE - E 41 (300), 
E 28 (1140), E 8 (27), E 12 
(Pr.), E 39 (Pr.), E 2 (Pr.), U 
68 (2), lU 320 (54), lU 322 
(161), IV 218 (91), IV 244 (8), 
P 13 (3) . 
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ECOLOGY - Discovered in the brackish waters of the man
grove region of Southern Brazil (Herbst 1955, p. 215) it occurred 
in several samples taken from coastal waters apparently as a 
stray visitor from the mangrove region nearby and in several 
samples from the inshore waters near the mangrove region, where 
it was sometimes the dominant copepod (Tundisi) *. 

SYSTEMATIC NOTE - It is very easily mistaken for Oithona 
nana, the difference being the pointed cephalon of O. ovalis and 
the flat cephalon, the mandibulae and maxillae of O. nana. It 
is also difficult to distinguish it from O. minuta, from which it 
differs only in the details of the mandibula and maxila (see Rosen
dorn 1917, p. 36). 

Oithona similis Claus 

OCCURRENCE - M 166 (1 juv.). 

REMARKS - It was found in the cold southern waters off 
Brazil and in a sample of subtropical water off South Africa 
(Table XVI). This should be expected for in the N orth Atlantic 
it is a cold water form (Deevey 1960, p. 47). 

Fam. Oncaeidae 

Though sometimes in very large numbers, the representatives 
of this family do not generalIy influence the volume of plankton 
samples strikingly, because of their usualIy smalI size. 

Lubbockia squillimana Claus 

SIZE - ó' 2.0 mm. 

OCCURRENCE - M 409 (Pr.), M 407 (1), M 403 (4), M 402 
(40) *, M 368 (Pr.), M 365 (200) *, M 315 (1), M 314 (1), M 241 
(1), M 240 (3), M 113 (1), M 111 (1), M 78 (1), M 76 (2), 
M 75 (1), V 13 (1). 

REMARKS - It is another usually scarce copepod, entirely 
absent from alI the coas tal water samples examined. It occurred 
in three samples of the deeper saline layers and in several samples 
of very saline water (above 36 0/00 ) and of temperatures ranging 
from 14.3 to 29.27°C. It is registered off Brazil for the first 
time. Heinrich (1961, p. 91) found it usualIy concentrated in 
the 25-50 m layer in the subtropical N orth West Pacific region. 

* Tundisi, J . - São Paulo, Inst. Oceano Persona l communicat ion. 
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Oncaea media Giesbrecht 

(Fig. 41) 

SIZE - ~ 0.85-0.95 mm; Ô 0.7 mm. 

OCCURRENCE - M 513 (360) *, M 510 (400) *, M 451 (120) *, 
M 497 (123), M 489 (3600) *, M 409 (16), M 407 (36), M 402 
(800) *, M 400 (12), M 395 (97), M 394 (600)*, M 389 (4960) *, 
M 368 (67), M 365 (560)*, M 364 (3320) *, M 315 (188), M 314 
(2), M 247 (84), M 246 (37), M 245 (1), M 244 (144), M 243 
(6), M 242 (5),M 241 (18), M 240 (79), M 236 (16), M 238 
(34), M 232 (360)* , M 208 (224), M 203 (80), M 190 (5000), 
M 189 (32), M 188 (21), M 187 (131), M 186 (31), M 173 (1), 

1 M 166 (25), M 162 (16), M 160 
(1), M 114 (55), M 113 (24), 
M 112 (1), M 111 (17), M 99 
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ENVIRONMENTS 

Fig. 41 - Proba bility of occu r ren ce of 
Oncaea m edia in differ ent envi ronrnents. 

(122), M 98 (177), M 97 (122), 
M96 (93),M95 (57),M93 (7), 
M 89 (1), M 88 (2), M 78 (49), 

- M 76 (55), M 75 (34), M 74 
(21),M73 (3),M39 (15),M38 
(43), M 37 (204), M 35 (46), 
M33 (125),M32 (5),M31 (2), 
M 30 (5), E 170 (3), E 164 (4), 
E 41 (500)*, E 39 (4400) *, E 
32 (140) *, E 30 (360) *, E 28 
(5780)*, E 24 (4820)*), E 16 
(57,100) *, E 15 (1), E 14 
(8420) *, E 13 (20) *, E 12 
(7930) *, E 10 (1460) *, E 8 
(1023), E 5 (3520) *, E 4 
(40,220) *, E 2 (24,440) *, P 10 
(44), P 9 (16), P 1 (1), V 1 
(20), V 19 (270) *, U 68 (255), 
IV 244 (2), lU 321 (1). 

REMARKS - The most com
mon Oncaea in our collections. A 
smaller form (yellow) occurs in 
coastal waters and a larger (blue
ish or lilac when kept in forma
!in) in the more saline waters. 
It is frequently the dominant 
plankter in number of specimens 
present in the sample. It is small 
but since it is often present 
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in large swarms it occurs frequently in the gastric contents of 
plankton-feeding fish. It was found in the largest numbers in 
coastal and shelf waters. In coastal waters its number diminishes 
considerably as the salinity decreases. Farran (1929, p. 285) 
found the largest numbers of this species between 30° and 40° 
Lat. S in temperatures which vary between 15° and 21°C and in 
salinities around 35.00 0/00. 

Oncaea venusta Philippi 

(Fig. 42) 

SIZE - ~ 1.01-1.40 mm; ó' 0.95 mm. 

OCCURRENCE - M 513 (1), 
M 497 (15), M 489 (900) *, M 
409 (13), M 407 (105), M 403 
(150), M 402 (320), M 400 (1), 
M 395 (22), M 394 (640) *, M 
389 (120) *, M 368 (Pr.), M 365 
(Pr.), M 364 (400) *, M 363 
(31), M 315 (35), M 314 (27), 
M 247 (20), M 246 (39), M 243 
(12), M 242 (3), M 232 (280), 
M 189 (21), M 187 (17), M 173 
(1), M 166 (1), M 163 (3), M 
161 (172), M 160 (21), M 114 
(14), M 113 (3), M 112 (37), 
M 111 (50), M 107 (Pr.), M 100 
(9), M 96 (1), M 78 (10), M 75 
(5), M 74 (7), M 39 (4), M 37 
(5), M 36 (11), M 35 (8), M 33 
(1), M 31 (1), E 4 (20)*. 

REMARKS - In larger num
bers in oceanic tropical and sub
tropical surface waters and usu
ally in smaller numbers 01' ab
sent in coastal and shelf waters. 
A good indicator because of its 
colou r and large numbers. 

Oncaea m editerranea Claus? 

SIZE - ó' 0.8 mm. 
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Fig . 42 - P robabillty of occurrence of . 
Oncaea venusta in different envlron

m ents. 
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OCCURRENCE - M 403 (417), M 402 (840)*, M 400 (24), 
M 394 (40) *, M 389 (120) *, M 364 (440) *, M 315 (100), M 113 
(2), M 78 (2), M 36 (106), E 30 (360) *, E 28 (5760) *, M 451 
(40), M 497 (12), M 489 (1500) *, E 16 (100), E 12 (7930) *, 
E 8 (109), E 5 (20)*, V 13 (20). 

REMARKS - An animal was usually found in coastal waters 
with the characteristics of O. mediterranea but it was never found 
in the adult stage, therefore it may be a juvenile form of some 
other Oncaea. O. mediterranea had not been recorded in Brazil
ian waters. The largest number of O. mediterranea was found 
in very saline, cold, southern, surface waters. It is eurythermic 
with its optimum environment in the temperate waters of the 
world (Mediterranean Sea, off New Zealand - Farran 1929, p. 
285). Vervoort (1957, p. 147) registered it in deep layers off 
the Antarctic in 12.6cC down to 7.9°C. 

Oncaea conifera Giesbrecht 

SIZE - ~ 1.05-1.3 mm; cf' 0.7-1.0 mm. 

OCCURRENCE - M 407 (20), M 403 (120), M 395 (2), M 389 
(80)*, M 187 (4), M 111 (3), M 78 (17), M 76 (5), M 75 (10), 
M 74 (5), M 38 (4), M 36 (1), M 30 (1), E 2 (45,000)*, V 1 
(20), V 13 (20). 

REMARKS - N ot previously recorded in Brazilian waters, 
this animal was frequently found in small numbers in coastal and in 
water masses where the temperature was below 22°C approximate
ly. It is a species which prefers temperate waters (Farran 1929, 
p. 286; Vervoort 1957, p. 146-147). It was registered in deep 
layers (down to 750 m) in temperatures around 8 and 7°C and 
salinities about 34.00 0 / 00 off the Antarctic Continent (Vervoort 
1957, p. 147 and Johnston, 1937). 

Oncaea subtilis Giesbrecht 

SIZE - cf' 0.4 mm; ~ 0.5 mm. 

OCCURRENCE - M 395 (2), M 389 (80) *, M 368 (Pr.), M 365 
(5), M 363 (174), M 315 (64), M 236 (144), M 189 (89), M 161 
(1), M 95 (5), M 76 (1), E 15 (1), E 10 (1460)*, E 5 (18,680)*, 
E 4 (3700) *, E 3 (40) *, E 2 (29,820) *. 

REMARKS - N ot yet found in the South Atlantic. It occurs 
in swarms chiefly in deep coastal waters and in shelf waters. 
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In more saline waters it was registered in lower temperatures 
(22°C or less). According to Farran (1929, p. 286) it occurred 
in largest numbers in waters with low temperatures (76-78° S 
Lat.) , thus suggesting that this species is very eurythermic, but 
strongly cryophile. 

Oncaea minuta Giesbrecht 

SIZE - 'i' 4.5 mm. 

OCCURRENCE - M 314 (8), M 365 (640) *, M 368 (?), M 
513 (?). 

REMARKS - Registered with certainty only in two samples, 
it is one of the species which may pass through the larger meshed 
plankton nets because of its small size. 

F amo Corycaeidae 

Systematically and zoogeographically this is perhaps the best 
studied family of marine cyclopoid copepoda in the South Atlantic. 

Dahl (1912, p. 129) classifies them as coastal subtropical 
and tropical for the Atlantic. When compared with Klevenhu
sen's (1933, p. 97) conclusions for the South Atlantic, we find 
that both authors agree for most Corycaeus species, classifying 
them as follows: 

COASTAL SUBTROPICAL TROPICAL 

C. africanus C. clausi C. speciosus 

C. amazonicus C. flaccus C. furcifer 

C. giesbrechti C. typicus C. latus 

C. limbatus C. gracilis 

C. lautus 

C. furcatus 

C. rostratus 

The present study reveals why Klevenhusen and Dahl do not 
agree sometimes as to whether a copepod is coastal or oceanic. 
Preferentially coastal forms such as C. giesbrechti may occur in 
oceanic waters in small numbers and others, oceanic like C. latus, 
may occur in coastal waters too. Of the Corycaeidae registered 
here by Klevenhusen (1933) only Ditrichocorycaeus niinimus was 
not found. C. africanus was registered here for the first time. 
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Genus CORYCAEUS Dana 

C. Onychocorycaeus giesbrechti Dahl 

(Fig. 43) 

SIZE - ó' 0.8-1.1 mm; 'i? 1.0 mm. 

OCCURRENCE - M 394 (40) *, M 389 (880) *, M 365 (160), 
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EN VIRONMENTS 

M 364 (40)*, M 315 (3), M 283 
(37), M 265 (1140) *, M 261 
(1), M 257 (9), M 243 (5), M 
242 (1), M 241 (4), M 238 (2), 
M 236 (21), M 232 (40), M 208 
(79), M 203 (31), M 190 (140), 
M 189 (9), M 188 (46), M 187 
(70), M 186 (34), M 173 (51), 
M 166 (2), M 162 (1), M 112 
(3), M 111 (16), M 107 (8), M 
100 (4), M 99 (66), M 98 (58), 
M 97 (1), M 96 (6), M 95 (Pr.), 
M93 (39),M88 (1),M78 (65), 
M 76 (1), M 75 (127), M 74 
(137), M 73 (43), M 39 (2), 
M38 (43),M37 (4),M36 (21), 
M 35 (176), M 32 (7), M 31 
(12), M 30 (7), E 170 (140) *, 
E 164 (30), E 41 (Pr.), E 39 
(320)*, E 32 (40)*, E 30 (1), 
E 28 (380) *, E 24 (100) *, E 16 
(1060) *, E 15 (2120)*, E 14 
(200) *, E 13 (1620) *, E 12 
(1380) *, E 11 (2920) *, E 10 
(240)*, E 9 (29), E 8 (11), E 7 
(700)*, E 4 (340)*, E 3 (6520)* , 
E 2 (400) *, E 1 (1650) *, P 13 
(22), P 12 (37) , P 11 (18), P 10 
(29), P 9 (17), P 8 (4), P 7 
(21), P 6 (16), P 5 (3), P 4 
(21), P 3 (10), P 2 (15), P 1 
(8), III 320 (5), II 68 (41). IV 
244 (27), III 321 (3), .V 1 

Fig. 43 - Prabability a f accurrence af 
C01'Ycaeus g i esbrech ti in different envi- (800), V 2 (Pr.), V 3 (Pr.), V 

ranrnents. 13 (160) *, V 19 (1710) *. 

ECOLOGY - C. giesbrechti is usually present and may occur 
in dominant or subdominant numbers in shelf and coastal waters 
(Fig. 43). It also occurs in the other waters, but in small per-
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centages relatively to other copepods. In samples from water 
layers of very low salinity, under 20 0 / 00' off the Amazon River's 
mouth and off Cananéia, the animal did not occur. It did not 
occur or appeared in very small numbers in two samples of coastal 
waters under 16°C of temperature taken from the surface. It 
seems to prefer waters of salinities ranging from more or less 
30.00 to 35.00 0 / 00 with temperatures above 15.4°C. This is cor
roborated by Dahl's (1894, p. 12) and Farran's (1929, p. 295) 
findings. It is an eurythermic thermophile, preferring shelf and 
coastal waters. 

c. Ditrichocorycaeus amazonicus 
Dahl 

SIZE 
0.82 mm. 

~ 0.9 mm; c:f 

OCCURRENCE M 365 
(Pr.), M 283 (42), M 265 
(2370) *, M 208 (1), M 203 (3), 
M 173 (1), M 78 (11), M 76 
( 60), M 74 (6), M 73 (13), M 
38 (4), M 30 (6), E 170 (7), 
E 28 (Pr.), E 24 (Pr.), E 13 
(80) *, E 12 (1), E 9 (1), E 5 
(40)*, E 4 (740)*, E 3 (3660)*, 
V 13 (40), V 1 (60) ,1168 (49), 
111 320 (1). 

REMARKS - It occurs spar
ingly in the samples where C. 
giesbrechti is very numerous. 
The greatest percentage of this 
copepod occurred in waters where 
the salinity of some layers was 
under 34.00 0/00. More samples 
should be examined to establish 
its preferential environment. 

C. Ditrichocorycaeus africanus 
Dahl 

SIZE 
0.95 mm. 

~ 1.2 mm; c:f 
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F ig. 44 - Probability of occurrence of 
Corycaeus amazonicus in different envi

ronrnents. 
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OCCURRENCE 
M 75 (9). 

M 283 (12), M 265 (1200)*, M 163 (2), 

REMARKS - It occurred in samples off the northern coast 
in low salinities and high temperatures and in small numbers off 
the South of Brazil. Klevenhusen (1933, tab. 38) and Dahl (1912, 
p. 63-64) only registered it off the Atlantic coast of Africa. 

C. Corycaeus speciosus Dana 

(Fig. 45) 
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ENVIRONMENTS 
Fig. 45 - Pra ba bility a f a ccurren ce a f 
Corycaeus speciosus in different envi

ronrnents. 

SIZE - d" 1.95 mm; ~ 
2.5 mm. 

OCCURRENCE - M 497 (7), 
M 489 (720)*, M 451 (40), M 
409 (2), M 407 (4), M 403 (80), 
M 402 (160) *, M 394 (120) *, 
M389 (40) *,M368 (2),M364 
(80)*, M 363 (4), M 315 (27), 
M 314 (12), M 247 (6), M 246 
(29), M 245 (16), M 244 (11), 
M 243 (20), M 242 (63), M 241 
(34), M 240 (41), M 232 (42), 
M 238 (3), M 208 (1), M 144 
(1), M 113 (1), M 111 (3), M 
100 (1), M 99 (23), M 98 (11), 
M 97 (11), M 96 (4), M 95 (Pr.), 
M 76 (7), M 74 (1) , M 39 (1), 
M 37 (8), M 36 (7), M 35 (1), 
M 33 (1), P 2 (1). 

REMARKS - It occurred in 
nearly all samples of very saline 
waters (35.50 0 / 00 or more). The 
highest percentages were found 
in waters with temperatures 
above 26°C. It is therefore a 
typical indicator of warm trop
ical oceanic water when in larger 
numbers. Juvenile forms were 
also found in these waters. 
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Other Corycaeus species 

Corycaeus (Agetus) flaccus Giesbr., Corycaeus (Agetus) 
limbatus Brady (cf 1.4-1.3 mm); Corycaeus (Agetus) typicus 
Kroyer (cf 1.5 mm) ; C. Onycho
corycaeus latus Dana (cf 1.15 
mm; Cj? 1.12 mm) ; C. Corycaeus 
clausi F. Dahl (Cj? 1.7 mm); C. 
Urocorycaeus lautus Dana, C. Co-
rycaeus crassiusculus Dana occur
red in samples of deep and of 
surface waters with salinity 
above 35.50 % 0 and temperatures 
above 15°C approximately. The 
most frequent of these was C. 
latus (Fig. 46). They were never 
numerous, usually under 10 spec
imens per sample. The concomi
tant presence of these species of 
Corycaeus is usually an index of 
open-sea wate~s off Brazil. Near-
ly all these forms are considered 
subtropical by Dahl (1912, p. 
129) but are really thermophile 
and therefore tropical and sub
tropical as to temperature pre
ferences, and according to Kle
venhusen (1933, p. 81) indicators 
of oligotrophic regions in the 
South Atlantic. 

Genus CORYCELLA Farran 
(= Farranula Wilson) 

Corycella gracilis (Dana) 

(Fig. 47) 
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Fig. 46 - Prabability af accurrence af 
Corycaeus latus in different environ

ments. 

SIZE - cf 0.8-1.0 mm; Cj? 0.93-1.1 mm. 

OCCURRENCE - M 513 (1), M 510 (26), M 497 (165), M 489 
(5460)*, M 451 (160), M 409 (12), M 407 (9), M 402 (120)*, 
M 400 (1), M 394 (200)*, M 389 (80)*, M 368 (28), M 365 
(920) *, M 364 (1920) *, M 363 (82), M 315 (116), M 314 (94), 
M 247 (83), M 246 (144), M 245 (39), M 244 (37), M 243 (16), 
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M 242 (40), M 241 (148), M 240 (326), M 238 (36), M 236 (1), 
M 232 (480)*, M 189 (86), M 188 (34), M 187 (15), M 186 (2), 
M 114 (1), M 113 (21), M 112 (8), M 111 (16), M 100 (28), 
M 99 (474), M 98 (312), M 97 (63), M 96 (43), M 95 (89), 
M 88 (3), M 78 (3), M 75 (6), M 74 (1), M 73 (2), M39 (13), 
M 38 (70), M 37 (120), M 36 (107), M 35 (56), M 33 (32), 
M 32 (1), M 30 (2), E 41 (120)*, E 16 (20)*, E 4 (17), E 3 
(26), E 2 (260)*, P 11 (1) . 

REMARKS - The most frequent Corycaeid, besides C. gies
brechti. It occurred in all water masses examined here, except
ing in some of the coastal waters. It was numerically the first or 
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ENVIRONMENTS 

F ig. 47 - Proba bility of occurrence of 
Corycella gracilis in differen t environ

ments. 

second placed copepod species in 
warm and saline waters (above 
35.5 0 / 00 and above21°C) as was 
also observed by Farran (1929, 
p. 295) . In cold very saline 
waters it diminished in number 
or disappeared completely. It was 
usually sparingly and rarely pre
sent in deep cold shelf waters. 
In coastal waters it was rare 
and appeared in small numbers. 
Although small, when in large 
numbers, it is a good indicator 
of very saline, warm waters, be
cause of its bright colou r (blue, 
when kept in formalin). 

Corycella rostrata (Claus) 

(Fig. 48) 

SrZE - ~ 0.75-0.9 mm; ô 
0.7-0.8 mm. 

OCCURRENCE M 409-
(136), M 407 (Pr.), M 403 
(640) , M 402 (920) * , M 400-
(34), M 395 (162), M 394 
(4880) *, M 166 (19), M 163 
(88), M 162 (69), M 161 (124) , 
M 160 (160), M 76 (52). 
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REMARKS - Absent in sam
pIes from warm saline waters, 
this copepod replaces C. gracilis 
in the co 01 very saline surface 
subtropical waters (under 21°C 
and above 35.5 0/00) . It is rare
ly present in deep shelf water, 
or in tropical waters and not at 
all in the surface shelf and co
as tal waters. A good indicator of 
surface very saline waters of 
temperatures between 16 and 18° 
C approximately when in large 
numbers off the coast of Brazil 
and in other Atlantic waters 
(Table X) and off New Zealand 
(Farran 1929, p. 297). 

Genus SAPPHIRIN A 
J. V. Thompson 

This is another well studied 
genus for the Atlantic. The fol
lowing species have been regis
tered for the western South 
Atlantic (Sewell 1948, p. 452): 
S. angusta Dana; S. auronitens 
Claus -sinuicauda Brady; S. in
testinata Giesbr.; S. 'i'ris Dana; 
S. lactens Giesbr.; S. nigroma
cu lata Claus; S. opalina Dana 
-darwini Haeckel; S. ovatolanceo
lata Dana -gemma Dana. 

The "Meteor" Expedition 
(Steuer 1937, p. 106) registered 
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ENVIRONMENTS 
Fig. 48 - Prabability af accurrence af 
Corycella rostrata in different enviran

ments. 

Sapphirina up to 40° S in the Atlantic and noticed a maximum 
of Sapphirina concentration off the La Plata river's mouth at 
the limit between the Brazil and the Falkland Currents. The 
same was observed for the Corycaeidae and for Copilia. Off the 
Brazilian coast the following Sapphirina were recorded during 
the expedition: S. angusta off the northern coast and off Rio 
Grande do Sul (4 specimens) ; S. intestinata (7) off Rio Grande 
do Sul, Florianópolis, Rio de Janeiro; S. auronitens (2), off Rio 
Grande do Sul; S. ovatolanceolata (5), off Rio Grande do Sul; 
S. nigromaculata (2 specimens) off Rio Grande do Sul and Rio 
de Janeiro (Steuer 1937, p. 104-105, tab. 22). 
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The following Sapphirina occurred in small numbers and not 
frequentIy in our sampIes: 

S. maculosa (two in sampIe M 240) ; 

S. auronitens - sinuicauda (one in each of the sampIes M 243 
and M 98) ; 

S. metallina (one in M 365 and one in M 368) ; 

S. intestinata (in M 403 [2] and in M 78 [2]); 

S. opalina - darwini (in sampIe M 395 [1], M 189 [1], 
M 403 [2] and M 240 [1]); 

Sapphirina stellata in the sampIes M 243 (3), M 242 (2), 
M 75 (7), M 98 (4). Two species were more frequent though 
they were aIways present in small numbers: S. angusta and S. 
nigromaculata. 

Thus three species registered for . the western South AtIantic 
were not registered in our sampIes. In the sampIes studied, three 
Sapphirina were found which had not yet been registered off our 
coast. 

Some occurred in colder very saIine waters (S. intestinata) , 
but mostly these animaIs seem to be thermophile, preferring high 
salinities. 

Sapphirina angusta Dana 

SrZE - ô 5.2 mm; 'í' 2.35 mm (juv.). 

OCCURRENCE - M 402 (Pr.), M 368 (Pr.), M 364 (480)*, 
M 363 (Pr.), M 247 (7), M 113 (1), M 98 (1). 

REMARKS - This species appeared in small numbers in six 
out of thirty-one samples of tropical water. It also occurred once ./ 
in very saIine, cold, surface water in the South. 

Sapphirina nigromaculata-scarlata CIaus 

SrZE - 'í' 1.65 mm; ô 2.5 mm. 

OCCURRENCE - M 407 (2), M 402 (Pr.), M 394 (80) *, M 364 
(80) *, M 247 (1) ?, M 241 (1), M 240 (3), M 236 (1), M 189 
(1), M 74 (1), M 35 (1), V 1 (1). 

REMARKS - It occurred in five out of thirty-one samples 
of tropical water and in samples of very saIine, cold surface 
southern water. 
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Genus COPILIA Dana 

In a reVlSlOn of this circumtropical genus, Lehnhofer (1926, 
p. 115-117) mentions that for the Brazil Current very little is 
known. C. vitrea Haeckel was registered off the northern coast 
of Brazil (in the South Equatorial Current and Gulf of Guinea) ; 
C. mirabilis, off the northern coast of Brazil, off Rio Grande do 
Sul (off the African coast in the South Equatorial Current; it 
was the commonest Copilia in the Indian Ocean); C. quadrata, 
off the N orth coast of Brazil (off the coast of Africa in the Gulf 
of Guinea) and C. lata off the North coast of Brazil and off Rio 
de Janeiro. C. quadra ta and C. lata (Lehnhofer 1926, p. 170-
171) occurred in salinities between 33.3 and 36.5 Q / oo • C. mira
bilis occurred between temperatures of 23 and 29°C (only once 
at 16.3°C in the surface) during the "Valdivia" Expedition and 
was therefore considered as "almost warm-stenotherm" (Lehn
hofer 1926, p. 458). It was the most numerous species caught 
by the "Valdivia" and here too. In our waters it occurred also 
in lower temperatures and all along the coast of Brazil. 

Copilia is not mentioned in the reports of the "Plankton" 
Expedition samples. The "Meteor" Expedition collected several 
Copilia (Steuer 1937, p. 109-114), but very sparingly off the 
Brazilian coast. Copilia mirabilis Dana was registered off Rio 
Grande do Sul and Copilia lata Giesbrecht in the central South 
Atlantic and near the northern coast of Brazil, off Fernando de 
Noronha Island. 

Copilia mirabilis Dana 

SrZE - cf' 6 mm; <;> 5.8 mm. 

OCCURRENCE - M 402 (Pr.), M 364 (160) *, M 363 (Pr.), 
M 315 (6), M 314 (1), M 247 (2), M 246 (7), M 245 (2), M 244 
(1), M 243 (6), M 242 (3), M 241 (14), M 240 (9), M 189 (2), 
M 188 (3), M 187 (4), M 173 (Pr.), M 114 (2), M 112 (1), 
M 107 (12), M 100 (1), M 99 (3), M 97 (1), M 93 (13), M 78 
(3), M 76 (1), M 75 (8), M 74 (4), M 39 (3), M 38 (5), M 37 
(13), M .36 (17), M 35 (14), M 31 (1), E 164 (1), E 41 (Pr.), 
E 15 (20) *, E 13 (280), E 11 (60) *, V 19 (13), P 1 (Pr.). 

REMARKS - Present in small percentages in 5 out of 31 
samples of . coastal waters; present in small percentages also in 
tropical and subtropical waters. It reached the highest numbers 
in the shelf waters. As can be seen from the general distribution, 
it prefers warmer waters. The samples with most specimens had 
temperatures between 22.97 and 21"C. Lehnhofer (1926, p. 458) 
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registered it chiefly in higher temperatures and so did Dahl (1892, 
p. 514). 

Copilia quadra ta Dana 

SrZE - ~ 1.7 mm (juvenile). 

OCCURRENCE - M 403 (3), M 246 (1), M 240 (6). 

REMARKS - It occurred rarely in smalI numbers in samples 
of tropical water (M 246 and M 240) and in a single sample of 
subtropical water. Dahl (1892, p. 516) mentions it as a sub
tropical southern Atlantic formo 

Copilia lata Giesbr. 

SrzE - ~ 5.6 mm. 

OCCURRENCE - M 242 (1). 

REMARKS - Supposed to occur over alI the Atlantic (Dahl 
1892, p. 512) it was observed only once in a sample taken off the 
northern coast of Brazil in warm and very saline waters. The 
"Meteor" Expedition also registered it off the northern coast of 
Brazil (Steuer 1937, p. 112-113). 

Copilia vitrea (Haeckel) 

SrzE - cf' 8.01 mm. 

OCCURRENCE - M 365 (1 cf'). 

REMARKS - Only one specimen, a male, was found in one 
sample taken between the latitudes of Rio de Janeiro and Santos 
in tropical water of the Brazil Current. 

Copilia mediterranea (Claus) 

SrZE - ~ 4 mm; c:J 5.5 mm. 

OCCURRENCE - M 402 (1 ~ ), M 114 (1 c:J ). 

REMARKS - Only two specimens were registered in very 
saline, under 21.3°C surface waters. It had not been registered 
before in Brazilian or South American waters. 
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THE ENVIRONMENTS 

COASTAL WATERS 

If the plankton volume is compared in Brazilian coastal waters, 
an average of 1.49 ml/m3 is found, ranging from 0.09 ml/m3 (in 
sample M 283) to 8.6 ml/m3 (in sample E 41). These are un
doubtedly the richest of Brazilian waters (Table lI). Hentschel 
(1933, p. 146) showed that the highest number of plankters in 
the western South Atlantic in the surface layer of sea water lived 
in a narrow band, a hundred kilometers wide along the South 
American coast. Thus our data support Hentschel's. 

Hentschel (1933, p. 149) also found higher numbers of plank
ters in the southern colder waters off the coast of South America, 
from 25° S Lat. to 55° S Lat. 

Plankton volumes obtained by settlement were the largest, 
0.4 to 8.6 ml/m3 , at the stations off Cananéia (about 28°8.4' S-
47°44.2' W). Volumes 0.3 to 0.8 ml/m3 were obtained in samples 
from 25° S to 23° N. The same volume occurred in the South 
(32°23.5' S) off the outlet of the Lagoa dos Patos. In the North 
near the mouth of the Amazon River there were also larger volumes 
0.34 to 0.8 ml/m3 for total plankton collected by zooplankton 
nets. This had also been verified by Hensen (1911, tab. IIl-IV
V) who found the largest number of copepods and diatoms in the 
north coast of Brazil off the mouth of the Tocantins River. 

The poorest coastal water samples were M 283 from the north 
(02°46.0' N-49°35.0' W) and M 203 from the south (30°48.7' S-
50°28.3' W) both from regions far away from river mouths or 
sound outlets. 

Relatively to the volume of phytoplankton in these waters, 
the volume of copepods is frequently small, whereas in other waters 
it may even exceed that of the phytoplankton. In our coastal 
waters the copepods usually dominant in volume are Centropages 
furcatus, Temora stylifera, Oncaea media and Acartia spp.. In 
our colder waters Ctenocalanus vanus is dominant in volume. 
Occasionally Oithona and Pseudodiaptomus may be the dominant 
species in lower salinity. 

Forty-five samples of coastal water were examined, 31 of 
which were separated as representatives of different seasons, dif
ferent regions, different temperature and salinity (Tables I and 
IIl). The great majority of samples was taken off the southern 
coast of Brazil and the conclusions are usually valid for that 
region. 
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TABLE II - Plankton volume in different marine environments off Brazil 

I 
Coastal Surface Deeper 

Surface 
Tropical 

Envlronments subtropical 
water shelf water shelf water 

water 
water 

Sallnlty (0/00) I 8.2-34.8 

I 
34.8-35.9 I 35.1-35.9 35.9-36.9 I 35.8-37.2 

Temperature 
14.3-28.1 20.0-28.8 15.2-20.5 17.0-23.0 21.0-28.0 (oC) 

Plankton volume 
0.09-8.9 0.09-1.5 0.03-4.0 0.03-0.16 0.03-1.2 

(cc/ m') 
-----

Average (cc/m3 ) 1.49 
I 

0.57 1.10 0.08 0.23 

Average 
I 0.37 cc/m' 0.11 cc/m' 0.27 cc/m' 0.02 cc/ma 0.05 cc/m' 

4 I I 

The largest number oí copepod species in coastal waters 
respectively 25 and 23 were íound in samples M 208 and M 88 
oíí the very south oí Brazil, in temperatures ranging írom 15, 18 
to 23.9°C and in low salinity, 25.48 to 33.00 0/00 , The samples 
listed in Table III show an average oí 14 to 15 diííerent copepod 
species. The smallest number oí species íound was 3 and 5 in 
a sample taken off the Amazon River's mouth and at Cananéia. 
In both instances the waters sampled had very low salinities (be
low 20 0 / 00 ) at the suríace, due to the discharge oí the river or 
sound. The great local variability oí environmental conditions 
was probably the cause oí the small number oí species in these 
two samples. 

When horizontal and vertical hauls were made at the same 
station the largest number oí species was always in the sample 
collected vertically, because more layers oí water were sampled. 
The coastal waters show the greatest variety oí copepod associa
tions, corresponding to the variable characteristics oí the environ
ment which presents many biotopes. 

As Jakobi (1953, p. 14) pointed out the greater abundance 
oí Pseudodiaptomus in relation to Oith@na is an index oí lower 
salinity oí coastal waters. The same may be said here concern
ing the abundance oí Labidocera fluviatilis and certain harpacticids 
(Longipedia) in relation to Acartia lilljeborghi and to Temora 
stylifera. 

Table III also shows that the association oí species character
istic oí Brazilian coastal waters is: 

Corycaeus giesbrechti, Paracalanus aculeatus and P. parvus, 
Temora stylifera, Oncaea media, Centropages furcatus all oí which 
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with a probability of occurring usually in the highest percentage 
of the total number of copepods counted per sample and in more 
than 20 samples in every 31 examined; Clausocalanus furcatus in 
high percentages of the total number of copepods counted 
per sample; Oithona plumifera, Eucalanus monachus and E. sub
crassus, Oithflna nana, Acartia lilljeborghi, Calanopia americana, 
Euterpina acutifrons, Paracalanus crassirostris with a probability 
of occurring in more than 10 in every 31 samples examined. 
Some of these may represent 30 % of the total number of copepods 
present. Some species are found only in coastal waters, though in 
only one or a few samples and usually in small numbers. As they 
did not appear in more saline waters it is probable that they 
thrive in brackish water or in other types of water and are 
"visitors" of coastal waters: Pseudodiaptomus acutus and P. ri
chardi, Sapphirella sp., Labidocera fluviatilis, Oithona minuta, O. 
@valis, Pontellopsis brevis, Centropages brachiatus, Longipedia 
mourei, Corycaeus africanus, Acartia giesbrechti, Parathalestris. 

Pseudodiaptomus acutus was very numerous in two samples 
taken from inshore waters at Cananéia. Centropages brachiatus 
seems to substitute Centropages furcatus in very cold southern 
coastal waters. Corycaeus amazonicus and C. africanus may part
ly substitute C. giesbrechti. The second only appeared in the 
northern warm waters off Brazil and the first also in the south. 
Acartia lilljeborghi is substituted by A. tonsa in the cold southern 
coastal waters and by A. giesbrechti in the warm coastal waters 
of the north. Pseudodiaptomus richardi is the substitute of P. 
acutus in less saline northern coastal waters. Labidocera fluvia
tilis and Oithona ovalis also se em to be strays from brackish 
waters. 

Cten@calanus vanus, Nannocalanus minor, Acartia danae, Co
rycaeus gracilis, Mecynocera clausi, Calocalanus pavo, Micr@setella 
sp., Euaetideus giesbrechti, Oncaea subtilis, O. conifera, o. venus
ta, o. mediterranea, Clytemnestra sp., Acrocalanus sp., Saphirina 
sp., Copilia mirabilis, Macrosetella sp., Oithona setigera and o. 
brevicornis, Corycaeus speciosus, Calocalanus tenuis, Calanoides 
brevicornis, Undinula vulgaris, Rhincalanus cornutus are visitors 
in this environment from other waters. 

Longipedia mourei is known to live in the muddy sand covered 
by shallow brackish water in the bay of Paranaguá. According 
to Hensen's (1911, p. 316) observations of harpacticids it can be 
considered an indicator of inshore waters, as it was also found 
in the Mar de Cananéia, under strong influence of alternating 
salty coastal waters and almost fresh waters from the Ribeira 
River. Bottom harpacticids were numerous in the Tocantins 
River and banks (Hensen 1911, p. 316). 
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The following table grossly summarizes the data on coastal 
waters from divers parts of the world, where hydrographical 
con~itions were also observed. We find that the characteristic 
ge:nera for these waters are Centropages, Temora, Acartia, Labi
do c era, Paracalanus, Oithona, Oncaea, Corycaeus, Pseudodiapto
mus, Euterpina and Micr@setella. The first six genera are present 
in nearly all lists of coastal copepoda (Table IV). These are 
also the waters visited by tychopelagic copepods mostly living on 
or near the bottom or on algae, such as Bradya limicola, H ar
pacticus chelifer and other representatives of the genera Harpacti
coida. These are absent from open-sea waters and shelf waters. 

If we compare the characteristic copepod fauna of coastal 
waters (Table IV), we notice that they can be roughly divided 
into three groups: the thermophile Centropages furcatus group, 
characteristic of warm coastal waters; the cryophile Centropages 
hamatus group from cold waters; and waters with different species 
or without Centropages. Oithona similis and Calanus finmarchicus 
are also cryophiles of the northern hemisphere. Calanus finmar
chicus is substituted in coastal Antarctic and in the Bering Sea 
(Brodsky 1957, p. 99) waters by Calanus tonsus (Farran 1936, 
p. 77) and C. hyperboreus, stenothermic cryophiles, and in some 
of the warm waters by C. pauper. Ctenocalanus vanus, usually 
characteristic of cold deep shelf waters off our coasts, shows its 
maxima in numbers in the cold coastal Antarctic waters. It also 
appears in other cold coastal waters, for instance in California 
(Table IV) and in coastal waters off the very south of Brazil. 
The following species, Eucalanus subcrassus, E. monachus, E. sub
tenuis and Clausocalanus furcatus, although usually shelf water 
copepods, also appear in large numbers in warm coàstal waters. 
They are restricted to tropical and subtropical areas. Pseudoca
lanus elongatus is a cold water boreal species. Coastal water 
copepods are usually more euryhaline than eurythermic. Calano
pia, with its various species, is characteristic of warm coastal 
waters. Corycaeus with several species in warm waters, has only 
a few adapted to cold environments, such as C. anglicus in the 
N orth Sea and C. inuncus in N ew Zealand waters. 

Of the Paracalanus, P. aculeatus is thermophile; P. pa1'VUS 
is the most eurythermic, but standing colder environments, better 
than P. aculeatus. P. crassirostris seems to be a stenoecius cope
podo It usually occurs in coastal waters all over the world. 

Coastal copepods are sometimes also good geographical in
dicators, as has already been pointed out and is emphasized when 
studying the Acartia species and the Diaptomidae (Table IV). 
They are usually very stenoecius. 
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TROPICAL WATERS 

Tropical waters are here considered as the surface waters 
(the upper layer of 150 m) which show temperatures abóve 20°C 
and salinities above 36 % J (Emilsson 1959, p. 45). These waters 
are brought in direction to the easternmost part of the Brazilian 
coast by the South Equatorial Current (op. cit., p. 44) a part of 
which is deviated to the South, giving rise to the Brazil Current; 
while the other part continues in a NW direction along the N 
coast of Brazil. 

The thirty-one samples examined from these waters (Table 
V) showed salinities between 35.84 and 37.25 0 / 00 and temper': 
atures between 20.33° and 28.00°C. They were taken mostly off 
the Brazilian continental shelf at stations located from 04°57' N 
to 27°43.5' S, up to where this kind of environment is found all 
the year round. Two samples (M 314, M 315) taken near Trin': 
dade Island were also examined because their salinities ànd tem': 
peratures were within the limits mentioned above. Thes~ waters 
show a . variability of plankton volume from 0.06 to 0.50 mI/mi 

(Kanaeva 1960, p. 184) along the 30° W meridian down to 20° S 
in the Atlantic. The samples éxamined fór this work showed 
values which ranged from 0.077 mI/m3 (observed in southern 
waters and the farthest away from the coast) to 1.4 mI/m3 off 
the mouth of the Amazon River. The plankton volume per cubic 
meter of water 6ff the Brazilian coast showed also largá values 
in the vicinities of Fernando de N oronhà Island, in the South 
Equatorial Current, off Rio de Janeiro and Santos, and off Santa 
Catarina. Generally the plankton volume was very low. Accord
ing to Hentschel (1933, p. 146) the decrease of plankfon volume 
is proportional to the distance from the coast in the South Atlantic. 
This is confirmed in this paper: the average volume for a band 
of coastal water nearest the coast is 1.49 mI/m3, that for a band 
of shelf water next nearest is 0.57 mI/m3, and the smallest volume 
is observed in the Brazil Current waters, . which are the farthest 
away from the coast (0.23 mI/m3). It shaws the rise in plankton 
volume in the stations nearing the slope and its decrease in stations 
away from the slope (M 314, M 315). The increase in the Fel'': 
nando de Noronha are a and off the mouth of the Amazon River 
had also been noticed by Hentschel (1933, beil. 1 & 2) and by 
Hensen (1911, p. 52-53, p. 186-187). In volume the dominant 
copepods in this environment are usual1y Nannocalanus minor and 
Clausocalanus furcatus, which although small is usually so numer': 
ours that it accounts for large portions of the total plankton. 
Euchaeta ma-rina, Copilia mirabilis, N eocalanus g-racilis, Candacia 
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spp. and Scolecithrix sp. may also constitute the dominant volume. 
When there is a nycthemeral migration from deeper layers and 
large copepods like Undeuchaeta maior reach the surface (M 114) 
this species is the dominant in size and volume. 

Although poor in plankton volume, tropical waters are ex
tremely rich in species (97 recorded in this pape r) as is known 
from other papers. The following copepods were found in all 
samples (Table VI) but one: Clausocalanus furcatus, Corycella 
gracilis (or C. carinata), S colecithrix danae in all stages of deve
lopment and usually in high percentages. The genus Oithona 
(with O. plumifera and O. setigera) , Undinula vulgaris, Nanno:" 
calanus mino r, Calocalanus pavo, Euchaeta marina, Acrocalanus 
longicornis, Corycaeus speciosus, Temora stylifera (usually in low 
percentages), Mecynocera clausi, Candacia pachydactyla and the 
genus Oncaea (O. media, O. venusta, O. conifera, the most fre
quent) were present in 20 or more of the samples taken in the 
tropical water. The copepods mentioned above se em to constitute 
a characteristic association for tropical waters in the western 
South Atlantic. The other copepods usually present are N eocala
nus gracilis, Centropages violaceus, Copilia mirabilis, Paracalanus 
aculeatus, Acartia danae or A. negligens and Corycaeus represent
ed by several species (C. clausi, C. latus, C. furcifer, C. typicus, 
C. flaccus). 

When different lists of open sea copepods from "tropical 
water" or "warm water" are compared the great number of species 
of Corycaeidae (Corycaeus and Corycella) may be noticed. In 
smaller number Sapphirina spp. are also common in warm oceanic 
waters (Lehnhofer 1929, p. 308). Some species appear in tropical 
waters but usually in very reduced numbers: Rhincalanus cornu
tus (or nasutus), Eucalanus attenuatus, H aloptilus acutifrons ( or 
another Haloptilus species), Heterorhabdus papilliger (or another 
Heterorhabdus species), Temeropia mayumbaensis, Pleuromamma 
abdominalis (or gracilis) , Undeuchaeta (major or minor). These 
usually appear in tropical surface layers during their nycthemeral 
migrations from deeper layers. 

Table VII compares the general data in the literature and 
those obtained here. So as to be sure that the same environments 
are being compared only data were used from regions where the 
salinities and temperatures could be established as well as the 
species and when possible, the number of specimens of each species. 

Two conclusions may be drawn from Table VII: 1 - the as
sociation found in Brazilian waters could be expected, as it con
firms earlier data obtained by úther authors (Dahl, 1894; Farran, 



R
E

G
IQ

N
 

A
U

T
I-

IO
R

 

S
A

L
lN

IT
Y

 

T
E

M
P

E
R

A
T

U
R

E
 

C
te

n
o

c
a

la
n

u
s
 

C
l
a
l
I
S
0
c(
lI

(l
II
U.
~ 

M
e

c
y
n

o
c
e

ra
 

N
a

n
n

o
c
a

la
n

u
s
 

C
o

ry
c
e

ll
a

 
C

o
ry

c
e

ll
a

 

, 
C

o
ry

c
a

e
u

s
 

C
o

ry
c

a
e

u
s
 

C
o

ry
c
a

e
lt

s
 

C
a

lo
c
a

la
n

u
s
 

C
a

la
n

u
s
 

C
a

la
m

ls
 

A
c
ro

c
a

lo
n

fl
s
 

E
ll
c
h

a
e

ta
 

Q
 

C
la

u
s
o

c
a

lo
n

u
s
 

§ 
I N

e
o

c
a

la
n

fl
s
 

~ 
II 

P
a

m
eo

'a
n

",
 

><
 

C
a

n
d

a
c
la

 
..

l ~ 
II 

ii; ;o
 ~ ~ 8 

A
c
o

rt
ia

 
M

o
c
ro

s
e

te
ll
a

 
O

n
c
a

e
a

 
L

u
c
ic

lt
ti

a
 

P
le

u
ro

m
a

m
m

H
 

O
it

h
o

n
a

 

O
it

h
o

n
a

 
O

n
c

a
e

a
 

C
e

n
tr

o
p

a
g

e
s
 

E
u

c
h

il
"e

ll
a

 
M

ic
ro

s
e

/e
ll
a

 
T

e
rn

o
ra

 
S

c
o

le
c
it

h
l"

ix
 

S
c
o

le
c
H

h
ri

c
e

ll
a

 
H

e
/e

l"
o

rh
a

/J
d

u
s
 

H
a

lo
p

ti
h

ts
 

P
o

n
/e

ll
o

p
s
is

 

S
o

u
th

 
A

U
an

ti
c 

o
H

 
S

o
u

th
c
rn

 
B

ra
z
il

 

B
jo

rn
b

e
rg

 

35
.0

0
"/

."
, 

va
1

l1
ts

· 
a

rc
u

ic
o

rn
 IS

 

c
la

u
s
i

· 
m

in
o

r 
f'O

S
tr
a

ta
 

g
l"

o
c
il
is

 
g

ie
s
b

re
c
h

ti
· 

s
ty

li
re

m
is

 

te
n

ft
ic

o
n

ri
s
 

c
a

ri
n

o
tl

ls
 

S
p

. 
m

a
rh

la
 

jl
tl

"c
a

tl
l,

q
 

g
ro

c
il
is

 

p
o
r
v
l
l
,
~
·
 

+
 {

j(
,l

J/
e

a
/u

.q
 

"l
U

'/
a

 
+

 
b

i1
Ji

7
lt

lo
/a

 

rl
a

n
a

e
 

+
 l

il
lj

e
b

o
rg

h
ii
 

g
ro

c
il
is

 
v
e
l
l
u
.
~
t
a
 

+
 

m
e

d
ia

· 
f

/a
v
ic

o
rn

ls
 

+
 o

v
o
l
i
.
~
 

+
 c

la
ll
.q

j 
g

ro
c
iU

s
 

+
 a

b
d

o
m

in
a

li
:;

 

p
ll
tm

if
e

ra
 

+
 

s
e

ti
g

e
ra

 

n
o

n
a

 
+

 
lJ

li
n

u
ta

 
c
o

n
.í

fe
ra

 
+

 8
1

tl
lt

ili
l1

 
fU

J"
ca

tu
s 

ro
s
tr

a
ta

 

s
ty

li
f€

1
'a

 *
 

d
a

n
a

e
 

sp
iJ

lif
/"

O
n

8
 

fo
n

u
ic

o
rn

i8
 

sp
, 

• 
S

p
ec

le
s 

u
su

a
ll

y
 

fo
u

n
d 

In
 

la
rg

e 
n

u
m

b
el

's
, 

T
A

B
L

E
 

X
a 

C
ol

d
er

 
su

b
tr

o
p

ic
a

l 
w

at
er

s 

S
o

u
th

 
A

fr
ic

a 
S

o
u

th
 

A
tl

an
ti

c 

T
a
n

a
k

a
, 

1
9

6
0

 
B

jô
rn

b
e

rg
 

3
5

.5
-3

5
.9

 "
/0

0 

a
rc

u
ic

o
rn

is
 •

 
c
la

ll
s
i

· 

ro
s
tr

a
ta

· 
c
O

lw
ín

n
u

s
 

a
g

il
is

 
+

 g
ie

s
b

l'e
c
l!

 t
i 

{[
a

/L
li

· 

o
si

a
ti

c1
l.

s 
s
lt

b
ti

li
s
 

+
 p

a
v
o

 

/e
n

lt
ic

o
rn

is
 

g
ra

c
il
i:

; 
m

a
ri

tl
a

 
+

 a
C

fd
a

 
j1

tl
"c

a
tu

s 
+

 l
a

/i
ce

p
s 

g
T
a
c
i
l
i
.
~
 

o
c
u
l
e
a
t1
U~
 

+
 p

a
f'

V
tl

S
 

+
 c

ra
8

s
i-

1
'0

8
tl

"i
s 

a
e

/h
io

p
ic

o
 

+
 7

JO
c/

r,
yr

la
ct

yl
a

 

d
a

n
a

 e
 •

 
+

 n
e

g
li
g

e
ll
8

 
o

c
u

la
ta

 
+

 g
ra

c
il
is

 
m

e
([

ia
· 

+
 v

e
n

v
s
ta

 
f
l
a
v
i
c
o
r
n
i
.
~
 

f}1
'Q

c
il
is

 
+

 b
o

re
a

li
!!

 
+

 
p

i8
e

k
i 

N
cw

 
Z

e
a

la
n

d 
S

o
u

th
 

P
a

cl
fi

c 

F
a

rr
a

n
, 

19
29

 

3
5

.5
"/

."
,'

 

V
M

ll
a

· 

al
"c

!t
ic
or

Jl
i.

~ 
• 

c
l
(
j
u
.
~
j
 
• 

m
Í1

w
r 

r0
8

tr
.t

a
· 

fl
a

c
t·

u
s
 

+
 i

m
tl

lC
U

8
 

c
l'a

s
s
lu

s
c
1

tl
u

s
· 

lo
n_

gi
ll
ty

li
s
 

p
o

v
o

 
+

 
s
ty

li
l'
e

m
is

 

te
1

l1
1

ic
o

rn
is

 
c

a
rÍ

lu
lt

lt
S

 
+

 
tO

~!
.~

II
S 

a
c
u

/a
· 

+
 m

e
([

ia
 

+
 1

~u
l!

Cn
t 

1
1

e
rq

6
n

s 
+

 1
Ja
ul
lI
11
1.
~ 

1
Ja

1
"'

l'
··S

 

a
e

th
io

p
i(

'(
j 

+
 l

o
n

g
/m

a
n

o
 

Il
(u

w
e

· 
+

 
c
la

u
s
i 

v
e

n
u

U
a

 ~
 

f/
a

v
ic

o
rn

i,
q

 $
 

+
 

o
v
a

./
is

 
a

b
d

o
m

in
o

li
s
 

+
 

x
ip

h
io

s 
+

 
g~
'{
/-

c
i/

Is
 

+
 J

lj
.~

ek
i 

p
lu

m
if

e
ra

 
+

 f
a

/l
a

x
 
+

 o
C

lt
lo

la
 

p
l
w
n
i
f
e
1
'
l~

 

+
 n

a
 n

a
 
+

 s
im

il
is

 
c
le

v
e

i 
ty

p
ic

ll
s
 

+
 v

io
la

c
e

u
s
 

rl
a

n
a

e
 

te
/m

is
e

rr
a

ta
 

1
'e

g
a

li
s
 

si
m

il
ls

 

b
ra

{/
y
l 

+
 a

uc
kl

at
!(

li
(,

ll
.~

 

ro
s
/r

a
ta

 
+

 h
l'e

v
is

 

tt
t1

'/I
!'W

ta
.-

(l
o

»
u

c
 

+
 I

lr
a

d
y
i 

d
e

n
/a

ta
 

+
 

v
it

ta
ta

 
s
p
i
n
i
f
r
o
n
,
~
 

+
 

lJ
a

p
il
fi

y
c
r 

Cl
c
u

tl
jr

o
ll
s
 

N
o

rt
h

 
A

tl
a
n

ti
c
 

W
e

s
t 

&
 

M
id

d
lc

 

K
an

ae
v

a,
 

19
59

 

35
.5

-3
5.

0
6
/
,
,
,
,
 

1
01

'-2
Q

9C
 

I van
,~

' 
(I

1'
C

lti
C

01
'l1

 i.
~ 

~ 

c
la

1
ls

i
* 

I :
11 );°1

" 

c
o

n
/r

a
c
tl

ls
 

+
 s

tJ
Jl

il
'e

mi
,~

 

te
ll
rt

ic
o

l'
n

is
 .

. 
h

e
lq

o
la

ll
d

ic
ll.

Q
 

a
c
u

to
 

y/
"(

!(
'il

i.
q 

a
rm

a
/a

 
+

 
II

ip
i1

l1
1

a
lo

 

.t7
ra

c
il
is

 
+

 o
C

1
d

a
tl

t 

f/
o

v
ic

o
r1

li
s

· 
+

 g
e

m
it

l(
f 

a
l)

(l
o

m
in

a
li
lJ

 
+

 x
ip

h
if

ls
 

+
 

g
ra


c
il

is
 

+
 p

i,
çe

ki
 

+
 I

lo
re

a
/i

s
 

s
im

il
is

 
+

 s
pi

ni
j1

'0
11

~ 

1
1

M
la

 
+

 s
e

ti
,q

e
ra

 
m

e
d

it
e

T
l"

a
n

e
a

· 
+

 
c
o

n
if

e
ra

 

I"
o

s
tr

o
ta

 

b
l"

a
d

y
i 

o
v
o

ta
 

p
a

p
il
li
y
e

r 
+

 
s
}J

in
if

ro
n

s
 

/O
l!

q
iC

O
T1

li
s
 

+
 O

X
)J

cc
p

h
a

lu
8

 

W
e

s
te

rn
 

N
o

rt
h

 
P

a
c

lt
ic

 

B
ro

d
sk

y
, 

1
9

5
7

 

33
.7

-3
4.

6 
%

" 

a
rc

u
ic

o
n

li
s
 

c
la

u
s
i 

te
m

ú
c
o

n
ri

s
· 

p
ro

p
it

lq
ll
1

1
s
 

+
 ]

la
1

/p
('

r 

a
C

lt
ta

 
+

 f
)W

l'i
n

a
 

Y
l·

a
ci

li.
q

· 

p
a

l'V
W

J 
+

 p
.1

ly
m

a
eu

.q
· 

8
im

p
le

x
· 

+
 a

n
ll
a

/a
. 

+
 

/J
ilJ

in


fl
a

/a
 

+
 

v
a

ri
c
m

!s
 

d
a

tl
O

e
 

+
 

n
e

y
/i

g
e

n
s
 

f/
a
v

ic
o

n
ri

lJ
· 

+
 C

/(1
11

8i
 

g
r(

lc
il
i8

 

c
a

la
n

in
u

s
 

c
u

rt
ic

a
tt

d
lt

 
+

 
i1

l/
e

n
ll
e

d
ia

 

d
is

c
a

u
d

a
ta

 
+

 s
iy

li
fe

ra
 

tl
a

n
a

e
 
+

 b
l'
a

d
y

i 
n

lm
'g

in
a

ta
 

p
a

p
il
li
g

e
l'

· 
+

 8
1)

i1
l1

."
'O

Ir
8 

s
p

in
ic

c
p

s
 

+
 

10
ll
fJ

ic
o

rn
is

 
+

 
lI

a
tu

s
 



TABLE VI - List and percentages of copepods found in tropica l waters (contd.) 

__ S_T_AT_'_O_N_N_U_M_B_E_R_~'; 100 IM 365 1 M 99 1 M 98 IM 364 IM 363 " 37 1" 951 M 97 IM l lllM ll31 M "" IM 1891" ll41" 368 

CQPEPODS Percentages o r cope pods In totat number or co pepods cou nted per sample 

Corycaeus crassillsculus 
C01)ilia vitrea 
Corycaeus robustus 
Ca,nllacia sp. 
Sapphh'ina oastrica 
CU1ulacia bispi710SU 

sl71ulcauda 
Sapphirina { tl~ac~tlo.,a 

spp. metaU"la 

Sapphirhw opali71u 
Euchaeta acuta 
U71fleltcho et a majo?· 
Ettchi)'ella brevis 
Oorycaeus limbatus 
CorycaeltS /Laccns 
Corycaeus da1ts; 
Copitia lata 
Miroeia e!!el'ala 
Sapphil'ella tr01Jica 
Copilia quadra ta 
Urocorycae1t8 lautus 
Labillocera acuti/rO?18 
Haloptihts long/cornis 
Haloptilus spi?liceps 
PonteWnu pluma ta 
Ponte / lopsis perSl)icax 
Pontellopsis villosa 
Oandacia simplex 
Candacia aeth/opica 
Euaugaptil1ts /iliger 
Cala no ides carinahts 
EllCalanllS attelmatus 
Sapphiri?la 

ovato-lanceolata 
Sapph,irina ninromaculata 
Rhill c(l la?!1ts eornutus 
Celltropages violaeeus 
Neocu/anus 7'0/lustior 
Sapphirina stellata 

0.6 

0.5 

0.3 
1.6 

0.6 

Lftbbockia squillimana 1.6 
COI-ycae1ts /urci/er 
Corycaeus t1lPictts 0.3 
Helerorhabdus spini/rons 0 .5 
Canflacia pach.llductyla 
Euchaeta l)lOl'ina 
Neocalan1ts f/I'Cl ciLis 
Scolecithrix 0.5 0.3 
Oorycaeus specios1ts 2.2 
AerocalanltS 1.1 0.3 
Calocalanus patlo 
Jlfecynocera clausi 3.2 
Acartla danae 1.1 
Corycael/s ovalis ar latus 
Nannocafanus minor 2.2 
U'I1flin ula vul.qarls x 1 .2 
Copilia m ÍJ·abilis 0.5 
Luelcutia /lavicornis 2 .2 
Macl'osetella 0 .5 1 .6 
Paracalanus Q~ttleat1t.~ 

Ctal/socalanl/S Clrcuicol'nis 

0.46 

0 .06 

0 .2 

0.05 

0.07 

0.7 

OA 
0.2 
0.2 

OA 

OA 

0.13 0.4 

1 .3 

0.4 0.7 
0.1 x 

IA 
0.6 0.03 0.2 
2.0 0 .5 0.4 
1.4 1.0 0.4 

OA 
0.9 1 .3 

0.03 0.2 
0.1 0.1 0.4 
1 .1 0.2 1.1 
1.7 2.1 1.4 
0 .2 0.7 
0 .6 2.2 
0.2 1.03 2.01 
0.4 2.3 

0.07 
Corycella (JracUis 15.71 7.4 31.0 11.6 

59.2 
10.7 
25.9 Clausoealanus /lll'CatllS 52.2 

Oith01!a setif/em 
Oncaea media 
On caea s1tbtil1s 
Oncaea venusta 0.05 
Oith01W rlu.mi/era 1.1 
Tem01'a Rtylilera 10.6 
COI-ycaeul'l !Jies/lrechti 2.2 
Ct1ltemnestra sp. 
Microse lella, sp. 
Centl'opages /!trcatus 
('aloca.lanus pluu~/(lo~l(~ 

A carila negligens 
Calocalanus stylirem is 
Corycella rostrata 
PleUl'omamma 

abdominalis 
Pleltromamma xiphias 
Paracala71ul'I parvus 
Pleul'omamma gracilis 
Oithona nona 
El/aetideus f/ies/ll'echti 
Cundacia curta 
Sapphirina augusta 
HeterOl·habdus papilliger 
Lucicutia ovatis 
Aeghisttts mucronat1tsr 
Eu calanus mOnachus 
EltcalanllS subcraSSlt8 
Acartia longiremis 
Eltterpina aCltti/rons 
P071tel101Jsis brevis 
Corycae1ts amazoniC1ts 
Cte1localanus van1ts 
On caea c071i/era, 
Oithona robusto 
You ng cala nlds 

1.6 

22.6 
0.6 1

31.~ 

4.5 7.9 
1.6 
1.2 0.1 
9.3 5.9 
3.2 7.5 
1.2 4 .3 

13.53 

:t.& 

1.6 

6.7 
1.1 

~ I 
0.05 

1 .2 (unldenUtled) 
Ollcaea 1/lediterranea 
01!caea minuta 
You ng Oithona 
OCltlosetellu ~ 1 51 

4.4 

7.5 
4.1 
2.2 
0.03 
0.03 

0.2 
18 .5 

2.2 
12.5 

1.1 
0.2 

5.1 

1.3 
0.7 

0.03 2.6 

2A 

0.5 

0.7 

=/ 
=/ 

0.2 

0.2 

0.7 1.1 

1.9 
0.1 

0.5 

x 
0.7 
0 .1 

2.1 
0.1 

1.1 

0.1 
16.2 
21.5 

34.3 
6.1 

0.5 

5 .5 

0.2 

1.2 
3A 

1.8 
0.8 
1.5 
2.6 

1.4 
4.1 
OA 
I A 
1.1 
0.8 
1.6 
0.1 

12.8 
33.7 

21.8 

0.5 
7.5 
3.9 
OA 

0.1 

0.1 

1.9 

0 .1 
1.7 

0 .9 0.1 

OA 

1.2 

3.7 
1.9 

0.7 
4.2 

-22.1 
9A 

10.1 
12.8 

2.8 

39.3 

0.2 

1.2 

0.1 0.9 

5.5 

0.2 

2.2 

0.6 

2.5 
1.2 

0.2 2.4 
3.1 1.8 
2.7 

0.2 

6.7 
0.2 

2.0 
1.3 

14.1 
29A 

27.0 

0.6 
2.2 
3.8 
0.2 

0.2 

0.2 

0.6 

0.6 

3.1 

11.8 

9.9 

1.8 
9.9 

31.6 
0.6 
1.2 
9.9 

1.2 

7 A 

1.2 

1.2 

x - Prese nce or the specles In lhe tota l sample but not In the sub-sample. 

0.8 0.03 

11.2 

0.03 

OA 

0.03 
OA 

OA 

4.2 

1.8 

2.8 
0,4 1.6 
IA 
OA 
2.8 0.4 0.9 
1.4 0.06 

1.4 1.6 0.31 

11.2 
31.3 
IA 

11.2 

IA 
12.6 

OA 

0.2 

OA 

OA 

1.2 0.03 
0.06 

0.8 0.tl6 
0.8 8.6 

18.1 3.3 
24.1 8.5 

39.4 1.2 
~.7 

0.4 0.8 
2.5 1.3 
3.3 10.0 

2.5 0.03 

0.4 

0.03 
0.01 

0.8 

26.6 

0.05 

1.9 

3.-1 

0.1 

0.1 

x 
1 .08 1 .0 

0.1 
2.1 
5.9 
0.3 
1 .3 
0.1 
0.1 

1.9 

8.8 
0.3 
0.3 
IA 
0.7 
1.9 

2.0 

3.0 
1.0 
1.5 
1 .0 
1.5 
1.0 

1.5 
2.(; 

2.:;' 

0.3 14.(1 
2.3 10.5 

9.9 33.5 

2.5 
6.1 3.5 
3.2 5.5 

0.5 
13.0 

o.~ 

~.~ I 

5.9 

24 .8 

0.1 

0.1 

0.03 0.3 

32.8 
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1929); 2 - the same characteristic association with minor var
iations on the species' leveI can be expected in waters from other 
parts of the world where the same temperature and salinity ranges 
as in Brazilian tropical waters are observed. 

SUBTROPICAL SURFACE WATERS 

As the Brazil Current advances southwards it diminishes in 
strength and in winter its southern boundary is not always clearly 
discernible (Emilsson 1959, p. 49). The tropical water gradually 
looses its high temperature in the subtropical region by admixture 
with surrounding water and contributes in the south of Brazil to 
the formation of water with salinities around 36.00 0/00 and tem
peratures of 18°C or less, in the surface layer (Table IX). 
Plankton volumes of samples from this water averaged 0.08 ruI/mB, 
the poorest of the waters studied. Dominant in volume in these 
waters are Pleuromamma, N annocalanus minor and Clausocalanus 
furcatus or C. arcuicornis, Oncaea venusta and Acartia. In these 
impoverished waters, Corycella rostrata sometimes in high per
centages, substitutes Corycella gracilis or Corycaeus giesbrechti 
of other waters. The following copepods were present in the 11 
sàmples examined from these waters: M ecynocera clausi (in higher 
percentages) and Scolecithrix sp., in lower percentagés than in 
tropical waters. Clausocalanus furcatus was present in high per
centages in 9 out of 11 samples. Clausocalanus arcuicornis, in 6 
out of 11 samples, in higher percentages sometimes than C. fur
catus. Nannocalanus minor, Calocalanus pavo, Euchaeta marina, 
Macrosetella were also frequento Nannocalanus minor appears in 
percentages as high as 16.7 of the total number of copepods per 
sample. 

In the surface subtropical waters only 68 species were record
ed off Brazil (Table VIII). Some species of the same genus 
prefer the warmer and others these colder waters as already point
ed out for Corycella and Clausocalanus. Candacia aethiopica is 
found more frequent1y than C. pachydactyla in this environment, 
Euchaeta acuta is also found sometimes, instead of E. marina. 
The genus best represented in this water is Pleuromamma with its 
four species, P. gracilis (and its variety P. piseki) , P. abdominalis, 
P. xiphias and P. borealis. The study of waters from other 
regions with salinities above 35.5 0 / 00 and t emperatures between 
20° and 16°C show a similar composition of copepod species. In 
all these regions the great number of M ecynocera clausi, of Clau
socalanus a.rcuicornis, Nannocalanus sp. and Pleuromamma spp. 
was directly observed (Table X). 
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SHELF WATERS 

Surface shelf Ij,oaters - Over the continental shelf, in a paral
leI band along the coast from 24°S to 27°S there is a layer of water 
which is the result of mixture of subtropical 01' deep shelf water 
and coastal water. It is heated locally and also suffers the in
fluence of the surface tropical water (Emilsson 1959, p. 49-53). 
This water is here called "surface shelf water" 01' "warm shelf 
water" because its temperature is usually above 20°C, while the 
temperature of the "deeper shelf water" is usually under 20°C. 
Thirteen samples (Table XI) taken in layers chiefly of this water 
contained the following copepods in more than 6 samples: Temora 
stylifera, Centropages furcatus, Corycaeus giesbrechti, Oncaea me
dia, Calanopia americana, Paracalanus aculeatus, Clausocalanus 
furcatus, Copilia mirabilis, Oithona plumifera, Eucalanus subcras
sus in a decreasing order of frequency. Nannocalanus mino r, Un
dinula vulgaris, Pontellopsis brevis and Macrosetella occurred in 
five of the examined samples. Any of the species characteristic 
of other water masses may occur in these waters because this is 
the result of mixture of the other waters (Table XIII). Seventy 
species were found in these waters, 39 of which appeared in one 
of the samples. 

Table XVII compares our copepod list for shelf waters with 
those of other areas in the AtIantic and in the Pacific where 
approximately the same conditions of temperature and salinity 
occur. Fleminger (1959, p. 154) finds three rlifferent facies on 
the North American shelf, which are named and characterized as 
follows: 1 - coastal-neritic, where Centropages furcatus and 
Temora turbinata domina te; 2 - neritic-slope, characterized by 
Eucalanus pileatus and Paracalanus parvus,. 3 - oceanic-shelf 
with Clausocalanus furcatus and Undinula vulgaris. 

Bainbr idge (1960, tab. 1) off Africa (from River Volta to 
Lagos) found the following association in waters over the conti
nental shelf with salinity usually over 35.00 0 / 00 and temperatures 
usually over 23°C (personal information): Temora turbinata, On
caea venusta, Corycaeus giesbrechti , Temora stylifera, Centropa
ges furcatus, Euchaeta marina, Eucalanus monachus, Centropages 
chierchiai, E. pileatus, Paracalanus parvus, etc., in a decreasing 
order of numbers. 

The same facies could be pointed out for our shelf waters, 
according to the greater influence which they may suffer from 
coastal deep shelf or from oceanic (Brazil Current) waters. Te-
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TABLE XII - Copepods found in the gastric contents of fishes caught 
off Cananéia .and off Santos 

~-O-O-f--fi-s-h-e-s--e-x-a-m-i-n-ed-+I-1-5--~I ---4~'I----1~1---1--1---1--1~1 
? 

Acarti a lilljeborghi 

Calanid 

Calanopia 

Centropages furcatus 

Clau8ocalanu8 

Diaptomus 

Corycaeus 

Eucalanus 

Euterpina 

Harpacticoida 

Lubidocera fluviatil'is 

Macrosetella 

Microsetella 

Oi thona (small) 

Oncaea subti lis 

Oncaea medi a 

Pa1'acalanus sp. 
Pseudodiaptomus I T emora stylifera 

I No of flshes in which the copepod w a s found 

2 

2 

4 

1 

15 

2 

1 

14 

1 

1 

1 

2 

1 

2 

1 

3 

1 

1 

1 

1 

1 1 

18 

7 

6 

31 

14 

3S 

3 

38 

11 

x 
x 

x 
x 

x 
x 

x 

x 

These ·data were taken from unpublished notes by J . Paiva Carvalho. 

x = Number of fishes unknown. 

23 

5 

26 

17 
1 

1 

5 

190 

5 

148 

3 

13 
8 

53 

3 

2 

255 
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mora stylifera, Eucalanus subcrassus or monachus and Paracala
nus aculeatus are the species which occur off Brazil instead of 
T emora tur binata, Eucalanus pileatus and Paracalanus parvus. 
Our data may also be compared to those of Pierce (1953,p. 88) 
and of Moore (1958, p. 165, figs. 5, 39) who also found a shelf 
water environment off the northwestern Atlantic coast where 
there are an "inner shelf zone" or "coastal water", an "outershelf 
zone" or "slope water". These authors do not ;mention the 'deeper 
shelf wàter environment which is present off the Brazilian and 
African coasts. 

Deeper shelf waters - The deep waters (Table XIV) on the 
shelf are probably derived from deep subtropical water 'which, 
because of its greater density sinks and moves slowly underneath 
the Brazil Current in opposite direction . along the borde r of the 
shelf (Emilsson 1959, p. 46, 49-50). In these waters Cterwcala
nus vanus is the charaCteristic copepod, usually occurring in domi
nant numbers and volume (Table XV). This widespread species 
is found in largest number in the cold Antarctic surface coastal 
waters (Farran 1929, p. 226) but it occurs even in tropical regions, 
though in deeper layers (Vervoort 1951, p. 51-61) which makes 
it probable that it was introduced in this region by the cold Falk
land Current mixed with the subtropical water. Ctenocalanus va
nus is found in surface waters of temperatures under 16°C and 
in salinities between 34.00 and 35.5 0/0 0 • In deeper waters it is 
found in temperatures up to 20°C. Calanoides carinatus may also 
appear in large numbers andvolume in these samples. The neritic 
influence on this water is indicated by the presence of Corycaeus 
giesbrechti ;:lnd Oncaea media, in 12 out of 13 samples examined; 
of Centropages furcatus in 8 out of 13 samples; of Temora sty
li/ era, in 11 out of 13 samples. Oithona plumifera, Paracalanus 
parvus (in large numbers) and Eucalanus subcrassus occurred in 
8 01' 9 out of 13 samples. Clausocalanus furcatus, Corycaeus gra
cilis, Mecynocera clausi, Calanus tenuicornis and Paracalanus acu
leatus occurred less frequently (in 7 to 5 samples out of 13). 
Their presence is perhaps due to the origin of these waters by 
ressurgence from deeper layers. The neritic influence is strong 
here too as is also shown by its richness in plankton volume (more 
than 1.0 mI/m3). Along and bff the slope of the contiNental shelf 
the deep subtropical waters are poorer (Vannucci & Almeida Pra
do 1959, tab. II; Vannucci, unpublished data). Waters with salin
ities ranging between 35.00 and 36.00 0/00 in the N orth Atlantic 
and with temperatures between 10 and 17°C are called "inter
mediate" 01' "mixed" waters (Kusmorskaya 1960, p. 147; Kanaeva 
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1960, p. 180). They are rich waters where plankton volumes 
average 1.62 ml/ m3 along the 30° meridian in the Atlantic (Ka
naeva 1960, p. 117). When copepod lists for these waters are 
compared (Tanaka 1960, p. 7-8; Farran 1929, p. 207-211; Kusmor
skaya 1959, tab. 5, p. 147) we find our data confirmed. Samples 
of the middle South Atlantic (Stations 5827, 5826, 5825 of the 
"Atlantis" cruise 247) and of waters probably belonging to the Ben
guela Current (Stations 5833, 5834, 5839 of the "Atlantis" cruise 
247) have approximately the same species composition (Table 
XVI). Vervoort (1946) recorded the following species in deep 
cool waters sampled by the "Snellius" Expedition in the Indo
Pacific waters: Calanus tenuicornis, N annocalanus minor, N eoca
lanus gracilis, Undinula darwini, Eucalanus mucronatus, Eucala
nus subtenuis, E. crassus, Rhincalanus cornutus, Paracalanus acu
leatus, Clausocalanus arcuicornis and C. furcatus. Della Croce 
(1959, p. 40-41) recorded approximately the same species in the 
subtropical waters of the Tyrrhenian and Ligurian Seas as those 
found here. Bainbridge (1960, tab. 1) recorded off Ghana the 
following species in decreasing numbers in samples collected jn 
water layers with temperatures usually under 21.5°C and salinity 
around 35.7 0 / 00 (Bainbridge, in lit.) : Calanoides carinatus, Temora 
turbinata, T. stylifera, Paracalanus parvus, Corycaeus giesbrechti, 
Centropages chierchiai, Eucalanus monachus, Clausocalanus arcui
cornis, Eucalanus pileatus, Paracalanus aculeatus. 

DEEP SUBTROPICAL WATERS 

The association of species in subtropical waters below the 
Brazil Current was not studied in this paper because no plankton 
samples from that habitat were available. The deepest samples 
examined were those collected near the edge of the shelf (Table 
XIV) as well as samples from the Brazil Current which were 
sampled by hauling the net from 200 m depth up to the surface. 
Copepods which appeared only in samples from stations occupied 
during the night in tropical water are probably the result of mi
gration from this deeper layer. Samples M 76 and M 78 show 
some of the species which belong to this environment and which 
did not appear in the other samples. 

The species which belong to this environment are probably 
Undeuchaeta major, N eocalanus gracilis, Ctenocalanus vanus, Euae
tideus giesbrechti, Scolecithricella dentata, Centropages violaceus, 
Eucalanus attenuatus, Euchirella brevis, E. rostrata, Calanoides 
carinatus, ScaphocdJanus curtus, Pleuromamma spp., Heterorhab
dus spp., Haloptilus spp., Rhincalanus cornutus and R. nasutus, 
Temeropia mayumbaensis, Lophothrix latipes, Euaugaptilus hec
ticus. 
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CONCLUSIONS 

I - A comparison of the different graphs of the most num
erous and frequent copepods show that the two fundamental ha
bitats of copepods off the coast of Brazil are the TROPICAL WATERS 
(T) with the greatest number of species and the COASTAL WATERS 

(C), the next most numerous in species. 

These two habitats mix over the shelf with others and produce 
several intermediate habitats like what is here called SURFACE 
SHELF WATER (SS), where some ' species do not find living condi
tions and die. The want of sufficient depth of layers and the 
higher temperature or the lower salinity may be among the causes 
of this change. In the South the tropical waters gradually loose 
heat and form another intermediate habitat - the SURFACE SUB
TROPICAL (SST) water where many tropical copepods do not sur
vive beca use of the lower temperature. 

There are indications of the existence of another typical ha
bitat - the DEEP SUBTROPICAL WATER. This mixes with the trop
ical and also with the coastal waters when it moves onto the shelf 
and constitutes another intermediate habitat - the DEEPER SHELF 
WATER (DST). In this many deep living "subtropical" copepods 
do not resist the want of depth or other factors and die off or 
diminish in frequency. 

11 - The most numerous and frequent species in the TROPICAL 
WATERS are Corycella gracilis, Na,nnocalanus minor, Oncaea ve
nus ta, Corycaeus speciosus. Centropages violaceus, Neocalanus gra
cilis, Oithona plumifera, Pleuromamma abdominalis, Undinula vul
garis, Scolecithrix danae, Lucicutia flavicornis, Euchaeta marina, 
Macrosetella, Calocalanus pavo and ' Clausocalanus furcatus. The 
dominant ones in volume may be Clausocalanus furcatus, Scoleci
thrix danae, Nannocalanus minor, Undinula vulgaris and Pleuro
mamma abdominalis. Usually nearly all the "tropical" water cope
pods can live also in the mixed waters of the surface shelf and in 
the surface subtropical water. Clausocalanus furcatus and Cory
cella gracilis are found in the same or almost same numbers in 
surface shelf waters. N eocalanus gracilis and Corycella gracilis 
are found in the surface subtropical and in the deep shelf waters. 

111 - COASTAL WATERS show the greatest frequency of the 
following copepods: Oncaea m edia, Oithona ovalis, Sapphirella, 
Acartia lilljeborghi, Euterpina, Eucalanus monachus, Eucalanus 
subcrassus, Paracalanus crassirostris and Pseudodiaptomus acutus. 
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The species dominant in volume belong to the genera Oncaea, 
Eucalanus, Acartia and sometimes Oithona or Pseudodiaptomus. 
Some species are also found in the surface shelf water like E. sub
crassus, E. monachus, Euter·pina and Acartia lilljeborghi. These 
are also found in the DEEPER SHELF WATER, thus indicating the 
coastal water influence in this environment. P. crassirostris and 
O. ovalis are found in the deeper shelf water also. 

The surface subtropical waters appear to be a bad environ
ment for nearly all coastal copepods. Oncaea media is the only 
species which is also found in the surface subtropical habitat. 
Pseudodiaptomus acutus has its optimum in the inshore waters 
where salinities are low. 

Centropages furcatus, Calanopia americana, Temora stylifera 
and Paracalanus aculeatus have their optimum in the SURFACE 
SHELF WATERS but generally may be found in other enviromnents. 
Only Calanopia americana shows a distinct preference for coastal 
waters and is not found in the tropical nor in the subtropical 
waters, but in all the mixed waters which may suffer the influence 
from the coastal waters. 

IV - The SURFACE SUBTROPICAL WATERS show a greater fre
quency of Clausocalanus arcuicornis, Corycaeus ovalis, Mecynocera 
clausi, Acartia danae, Candacia aethiopica, Corycella rostrata, Oi
thona setigera, besides the already mentioned tropical water cope
pods. The above species of the surface subtropical waters except
ing Corycella rostrata and Candacia aethiopica are usually found 
in all the other environments, but with less or no frequency at all 
in the coastal, which is the most different environment from that 
in which they have their optimum. 

Corycella rostrata and Candacia aethiopica are also found in 
tropical waters. The first is frequent in deep subtropical waters 
also. 

Calanus tenuicornis, though more frequent in surface sub
tropical, apparently has its maximum number in the DEEPER SHELF 
WATERS. These are also preferred by the following copepods: Ca
lanoides carinatus, Ctenocalanus vanus, Clytemnestra sp., Cory
caeus arnazonicus, Paracalanus parvus, Oithona nana. All these 
copepods usually appear also in the coastal and surface shelf wa
ters, specially in lower temperatures. Clytemnestra sp., Corycaeus 
giesbrechti are also frequent in the tropical waters and less fre
quent in the cooler waters (surface subtropical). 
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Calanoides carinatus, Calanus tenuicol'nis, Ctenocalanus va
nus are copepods found in cooler waters and therefore usually less 
frequent or absent in tropical waters and warm shelf and coastal 
waters. They may be the dominant copepods in volume in cooler 
waters off Brazil. 

v - Besides these frequent copepods there are several species 
which appear only in one environment and are therefore character
lstic of it. Many copepods were only registered in tropical waters, 
others only in deep waters, but in too small numbers to be useful 
as ecological indicator species. 

VI - Although some species occur off the Brazilian coast 
in very saline 01' in deeper waters, they se em to prefer other en
vironments in other regions, thus strongly suggesting the existence 
of different races within the same species or at least a great 
adaptational capacity. Ctenocalanus vanus isan example of this. 

VII - Many copepods are usually very conservative as to 
certain parameters of their surroundings like Eucalanus subcras
sus and Paracalanus crassirostris. The first prefers medium sal
inities all over the world and the second prefers coastal waters 
also all over the world. 

VIII - Usually copepods from high salinities and high tem
peratures may occur in low salinities and low temperatures, but 
rarely (as Corycaeus) in high salinities and low temperatures. 

IX - When only Brazilian waters are studied wrong con
clusions may be taken, for instance, that certain copepods are more 
stenohaline than stenothermic. When our lists of species are 
compared to those of the Pacific, the conclusion is that copepods 
tend to be stenothermic and usually strongly euryhaline. 

Tables VI, X and XVII conta in very few data from the Pacific 
Oceano There are differences between the lists of species of the 
Pacific, especially of the N orth East Pacific and those of the 
Atlantic of waters of approximately the same temperatures, be
cause the salinities of the Pacific waters are generally lower than 
those of the Atlantic (Sverdrup et al., 1942, p. 721). Thus the 
species lists published by Wilson (1950, p. 352-432) and by Scott 
(1909, p. 278-313) for a number of stations in the oceanic waters 
of the North Pacific and in the Indo-Pacific usually show: l
a greater richness in the number of species per genus found in 
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€ach station when compared to our lists , 2 - the presence of 
species which here are characteristic of shelf waters (waters of 
10wer salinities, around 35.00 %0 ) like Eucalanus subcrassus, 3 
- the presence of copepods which only occur here in waters of 
high salinities, and 4 - the presence of copepods of very saline 
warm waters that survive in lower salinities and lower tem per
atures. 

Thus, Haloptilus and H eteToThabdus, Pontellina plumata, 
Rhincalanus are listed in waters of salinities known to be between 
33.00 and 35.00 %0 (for instance, off Ecuador) in temperatures 
around 27°C (therefore comparable in temperature to our tropical 
waters). These species which are never found in low salinities 
in pure coastal waters off the Brazilian coast probably are sten
oecious, rather than stenohaline. They are usual1y found in wa
ters overlaying big depths. Calanopia is found in the Pacific 
stations inside gulfs or near islands (Wilson 1950, p. 352-432; 
Scott 1909, p. 278-373) where there is influence probably of shall
ower water. It is therefore a good indicator of shelf and coastal 
water. 

x - Some copepods are good geographical indicators, thus 
some coastál and inshore species endemic in the Brazilian waters 
have not yet been recorded in any of the other waters of the world. 
Oithona ovalis Herbst, Acartia giesbrechti Dahl, Pseudodiaptomus 
acutus and P. richardi Dahl se em to be good examples of this. 

XI - Zoogeographically the waters off the southern coast 
of Brazil (State of Rio Grande do Sul) may be termed as a "Misch
gebiet" (Steuer 1928, p. 217-218) a zone where the cold southern 
water current (Falkland Current) meets the warm originally 
tropical water and where several intermediate habitats with their 
characteristic faunae are found together. 

XII - There is usually a dominance of copepods in the open 
sea plankton (Hentschel 1933, p. 96). Thus the dominant species 
determined for the copepods present in a sample is possibly dom
inant for the whole community to which it belongs in that en
vironment. 

XIII - The three schematic profiles (Figs. 49, 50, 51 and 
map 1) along parallels 23°, 25° and 35° S represent the usual as
sociations of frequencies of species found in the different environ
ments off the southern Brazilian coast and summarizes the results. 
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SUMÁRIO 

Poucos autores dedicaram-se ao estudo de copépodos da região tropical 
e subtropical do Atlântico Sul ocidental. Alguns autores estudaram águas 
costeiras e salobras, As águas do alto mar e da plataforma continental 
foram estudadas pouco ou nada, sob o ponto de vista dos copépodos, pelas 
grandes expedições. 

O presente trabalho é um estudo comparativo da fauna de copépodos 
nestas diferentes águas, tendo distinguido os seguintes habitats: água tro
pical, água subtropical de superfície, água de plataforma quente superficial, 
água de plataforma fria de profundidade é águas costeiras, 

Estudou-se ainda alguns parâmetros característicos do ambiente em que 
vive cada uma das espécies de copépodos assinalada em nossas águas e pro
curou-se analisar as aparentes discrepâncias na ocorrência destas espécies 
em outros ambientes, assim como a homogeneidade das associações caracte
rísticas das regiões tropical, subtropical, costeira e de plataforma em todos 
os oceanos do mundo, Algumas características morfológicas de certas es
pécies foram assinaladas e a variedade nova ((cryophyla" de Acartia tonsa 
descrita. 
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