
AMAZONIAN ALGAE 
(STUDIES ON SOUTH AMERICAN FRESH-WATER PLANKTON. 8) 

About hundred years ago NoRDSTEDT (1870) wrote regarding the available information 
about the geographical distribution of desmids that «Brasilia adhuc non nisi unam speciem 
exhibuit : Desmidium hexaceros ErrRENB ». Since then investigations of the desmids of Brazil 
have shown that there is an extremely rich and varied flora, at least equivalent to that of 
other tropical areas, and very probably the richest in the world. However, our present 
information is based only on random samples, and we are still stocktaking. 

About fifteen years ago I had the opportunity to study a few samples from the Amazon 
ba in and I became interested in seeing more of the flora. Some years ago, Dr. G. MARLIER 
a ked me to work up his collections of copepods from Amazon basin, but being more interested 
in de mid I asked for phytoplankton collections and a number of samples were then placed 
at my dispo al. As phycological studies are usually rather timeconsuming, only four samples 
were picked out for examination . Occasional notes were made on the occurrence of some 
other algae, in addition to desmids, partly in order to give some idea of the composition of 
prevailing phytoplankton communities (THOMASSON, 1967, p. 288), and partly because, apart 
from a few papers on diatoms and a paper on Chlorococcales and Volvocales (K~Il\IERER, 1938), 
little is known about algae other than desmids. Rotifers in the collections made by Dr. MARLIER 
have been worked up by GrLLARD (1967) . Here only a few occasional notes are recorded. 

Since the days of Hul\IBOLT the Amazon basin has attracted the interest of many hydro
biologists. H l\IBOLT was probably the first to point out the differences between the produc
tivity of the black and white waters. He emphasized the meagerness of life in black waters, 
recently demonstrated by HAMMER (1965), for example. The physical environment of the 
Amazon has been the subject of numerous studies, but less has been done with regard to the 
living part of the ecosystem. Probably GEsSNER's statement (GESSNER and HAMMER, 1967, 
p. 315) that « Der Grund fur sparliches Wissen liegt dabei weniger an einer zu geringen Zahl 
an gesammelten Proben, als vielmehr am Mangel an Spezialisten, welche Zeit hatten, das 
Material zu bearbeiten » is applicable in many regions. 
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Since there are numerous limnographical papers on the physical environment, it seems 
to be quite unnecessary to use space here for a general review of the background for the life 
in Amazon waters . The reader is referred to the following papers, and to the literature quoted 
in them : BRAUN (1952), MARLIER (1965, 1967), FITTKAU (1964), GEsSNER (1959, pp. 323-340, 
1960a, I960b, 1961), SIOLI (1955, 1957a, 1957b, 1961, 1963, 1964, 1965a, 1965b, 1965c, 1966a, 
1966b), SwLI and KLINGE (1961), KLINGE and 0HLE (1964), and SIOLI in ScoTT, GRONBLAD and 
CRoASDALE (1965, pp. 5-18) . CARTER (1934), GESSNER (1965), and ScHUBART (1953) are also 
of interest in this connection. 

For freshwater algae, the map published by FoRSTER (1963, 1964) gives a good picture 
of the phycological investigations in Brazil. The desmid flora of Brazil has been more inten
sively studied than that of any other South American country, but it is noticable that most of 
the investigated areas are located around the Amazon basin. Only two are in the central part 
of the basin, viz . GRoNBLAn (1945), FoRSTER (1969), both at Santarem . In addition, ScoTT, 
GRONBLAD and CRoASDALE (1965) list new records from the same area, and also from the Belem
Braganca area; and DROUET (1967) and PRESCOTT (1957) have some records from the Rio Santa 
Teresa area . In this paper, I have recorded the occurrence of some rotifers in the samples at my 
disposal. It should therefore be pointed out that our knowledge of the rotifers of the Amazon 
basin is based on two quite recent publications, HAUER (1965) and GILLARD (1967) . All the 
studies mentioned above, like the present one, are based on random samples . I have tudied 
only four samples, whereas GRONBLAD (1945) had 71, and the paper by ScoTT, GRo 'BLAD and 
CRoASDALE (1965) is based on 43 samples, so the question of the randomness of my samples 
arises . In order to test this, a table of the algae recorded was drawn up, not originally 
intended for publication. However, it proved to be quite interesting, showing the relation hip 
between the results of different investigations, and also the character of the algal flora of 
Amazon waters . Of course, one should remember that both the large collections which have 
been compared with the few samples at my disposal contain numerous samples poor in algae. 

The samples collected by Dr. G. MARLIER are from the following bodies of water : 

1. Lago Jurucui. - Located on a small affluent of the Rio Tapaj6s. A clear v ater lake 
with an area of more than 20 ha. Water temperature 29-31 °C, pH 4.8-5.5, conductivit K2o 
8.6-11.4. p.S. Limnographical and limnobiological description in BRAUN (1952, pp. 21-23, 33-37, 
80-90, 93, 97-101, 111-118), and MARLIER (1965, pp. 40-41, 1967, p. 112). The sample tudied 
was collected in August 15, 1963. Besides the algae and rotifers listed in the table below, 
there were quite a number of thecamoebae, e.g. Arcella costata EHRENB., A. discoides PER ARD, 
A. gibbosa PERNARD, A . hemisphaerica PERTY, A . mitrata LEIDY, Euglypha acanthophora 
(EHRE.NB.), fig . 22: 8, Euglypha spp., Lesquereusia spiralis EHRENB., fig. 23 : 4, and a few 
cladocers, e .g. Bosmina hagmanni STINGELIN, Leptorynchus dentifer DADAY, and Rhynchotalona 
falcata (G. 0. SARs), fig. 22: 11. 

2. Lago Maica. - A white water lake, located downstreams from Santarem. Water 
temperature 29-30 °C, pH 5.2. Limnographical information in MARLIER (1965, p. 4, 1967, 
pp . 112-113). The sample, collected August 18, 1963, is dominated by Melosira granulata 
(EHRENB .) RALFS. In addition to the species in the table below, the occurrence of Bosminella 
anisitsi DADAY, Ceriodaphnia comuta SARS, Chydorus sphaericus 0 . F. MuLLER and a Diapha
nosoma should be mentioned . 

3. Lago Rio Preto da Eva . - A lateral lake with black humic water located downstream 
from the mouth of the Rio Negro. Water temperature 26-31.4 °C, pH 4.5-5.8, K20 4-10 p.S. 
Limnographical and limnobiological description in MARLIER (1965, pp . 29-40, 1967, pp. 106-
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111). Staurastrum stellijerum BoRGE was the predominant plankter on March 2, 1964. There 
were also quite a number of Melosira granulata (EnRENB.) RALFS. On April 23, 1964, however, 
Peridinium inconspicuum LEMM. was the predominant plankter, together with a narrow, 1.6 p., 
filamentous alga. The chloroplast of this alga was spoiled by the preservative. Next in 
importance, quantitatively, was Staurastrum stellijerum BoRGE, and S. lepidum v. latecurvatum 
GRONBL . Only one theread of Melosira granulata (EnRENB.) RALFS was observed. Apart from 
these differences in relative abundance, there were no significant changes in composition of 
plankton between the two sampling occasions. The two sampling occasions are therefore 
aggregated in the table below. A possible cause of the differences might be that the first 
sampling date is within the circulation period, whereas the second one is in a period of 
stability in which production is higher than that during the overturn. In addition to the 
plankters listed below, Bosminopsis deitersi RICHARD was observed. 

Geographically, Lago Jurucui and Lago Maica are both located in the Santarem region, 
within the area already partly covered by the investigations of GRONBLAD (1945). The Rio 
Arapiuns area, see Map A in ScoTT, GRONBLAD and CRoASDALE (1965) is adjoining. Lago Rio 
Preto da Eva is located in the Manaus region, about which there is no previous phycological 
information apart from the very sparse notes in TnoMASSON (1955, p. 214) . With regard to 
rotifers, the greater part of HAUER's (1965) material is from the Manaus region, with only 
two samples from the Santarem region. Accordingly, the following studies have been used 
for the comparison in the table below : for the Chlorococcales and Volvocales, KAMMERER (1938), 
covering the same area as GRo BLAD (1945), for Desmidiaceae, GRONBLAD (1945), ScoTT, 
GRo BLAD and CROA DALE (1965), FoRSTER (1969), for rotifers, HAuER (1965) and GILLARD (1967) . 
In the table, some alternations have been made in order to bring the nomenclature almost 
up-to-date. It i exceptionally fortunate that such information, produced by highly qualified 
hydrobiologists is available for comparison . The documentation in these papers is excellent 
and the majority of records are verified with figures. It has been impossible to make full use 
of the important study on desmids of Santarem area by FoRSTER (1969) . Because that paper was 
publi hed a couple of years after this one was submitted to the publisher. 

Following abbreviations have been used in the table below : 
f. = fig. or figs., I.= length, b.= breadth, and S.G.C. =ScoTT, GRONBLAD and CRoASDALE. 
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CYANOPHYTA 
Anabaena ajfinis 
A . circinalis 
Aphanizomenon elenkinii . 
Chroococcus turgid us . . . . . 
Gomphosphaeria lacustris . 
M erismopedia glauca . 
M . tenuissima . . . 
M icrocystis aeruginosa 
M . elongata . 
M. flos-aquae ... 
Oscillatoria agardhii .. 
0. limosa ... 
0. planctonica ... 
0 . princeps . . .. 
Oscillatoria sp. .. 

Raphidiopsis mediterranea 
Stigonema ocellatum .. 

EUGLENOPHYTA 
Euglena acus . .. 
E. acus f . viguieri 
E. allorgei .. 
E . oxyuris .. 
E . spirogyra 

E. texta 
E . tripteris . 
Lepocinclis ovum 
Petalomonas sp .. 

Phacus anomalus 
P . curvicauda .. . 
P. longicauda .. . 
P . longicauda v. insecta .. 
P . platalea v. maior . 
P . swirenkoi 
P . tortus ... 
Trachelomonas armata v. longispina 
T. curta .. . 
T . hispida .. 
T . hispida v. coronata 
T . spinosa .. 
T. sydneyensis ... 
T. sydneyensis v. obesa f. longispina ... 
T . volvocina 
T . zingeri forma 

PYRRHOPHYTA 
Glenodinium pernardiforme 

Glenodinium sp . . 

Gonyaulax digitale 
G. polygramma .. 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 
+ 

+ 

+ 
+ 
? 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
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? 
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+ 
+ 

+ 
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+ 

+ 

+ 

+ 
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+ 

ALGAE 

syn. : A . spimides v . latizona 

diam. 16 fJ. 

benthic 

I. 156.5 fJ. 

f. 6:17, J. 180 (L 

f. 6: 16 

of. Kiss (1950), CoNRAD (19lt3) 

f. 1 : 1, 6 : 13-15 

f. 11 : 22, I. 36 fl., b. 28 fJ. 

of. K:rss (1950) 

f. 1 : 2 

Lago Redondo 

f. 11: 8 

f. 11 : 21, I. 35 fJ. 

f. 11 : 19 

f. 1 : 3, 11 : 20, I. 46-48 fl., b. 30 fJ. 

f. 5: 6 

f. 5 : 5, 7 : 16-17 

f . 17 : 19 
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Peridinium aciculifen~m .. 
P. borgei .. . 
P . gatunense 
P . gatunense ad. v. madagascariense 

P . inconspicuum 

Pe1·idinium from palatinum group 

Peridinium sp. .. 

CHRYSOPHYTA 
XANTHOPHYCEAE 

Cent?·itractus africanus 

C. belonoplwrus .. . .. 
Tetraedriella regularis 

CHRYSOPHYCEAE 

Ricosoeca lacustris 

Chrysococcus cordiformis .. 
Chrysopyxis iwanoffii 

Derepyxis ollula v. ovata . 
Dinobryon cylindric1~m v. alpinum 

D. diverge1ta 

D. sertularia 

Mallo1nonas sp ... 

DIATOMOPHYCEAE 

Melosira ambigUJJ, 

M. granulata ... 
M. granulata f . curvata ... 
Rhizosolenia braunii forma 

R. eriensis .. 
R. longiseta . 
Tabella ria fiocculosa f. asterionelloides .. 
Diatonm elongata 

D. vulgare .. 
Fragilaria co1tatruens 

Synedra acus ... 
S. cyclopum 

S. ul1m v. danica 

Actinella brasiliensis . 
A. guiane1tais ... 
A. mirabilis 

Eunotia jlex1.wsa 
E . lu1m1·is .. 
E. mbusta .. 
E. subrobusta 

E . triodon ... 
E . zygodon .. 
Surirella arcta ... 
S . didyma .. 
S. gtwf.imalensis . 
S. linearis v. constricta ... 

+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

striated plates 

f . 9 : 15 

f . 1 : 4, diam. 40 [J. 

f. 5: 4 

f. 9 : 16, l. 28 (36) [J. 

Lago Jari 

f . 10 : 12-13 

Lago Jari 

f. 9 : 17 

f. 9 : 18 

f. 10 : 6, l. over 258 [J. 

l. 400 [J. 

f. 9 : 20, 11 : 24, l. 90-100 [J. 

l. 36 [J. 

f. 9 : 19, 1. 96 [J., b. 24 [J. 

f . 6 : 1, 7 : 6 

7 
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CHLOROPHYTA 

VoLvooALES 

Chlamydomonas sp. .. + 
Carteria sp . . ... + 
Gonium pectorale + 
Pandorina morum + + 
E~ulorina elegans + + Lago Redondo 
Pleodorina illinoisensis + + f. 13 : 6 

Volvulina steinii + reported from Amazon by GESSNER (1931) 

Volvox sp ... + + 

TETRASPORALES 

Tetraspora sp .... + 
Gloeocystis a~tStralis v. ampla . + 
Gloeococcus schroeteri . + + 

CHLOROOOOOALES 

Chlorococcum giga.s v . mazima + 
T etraedron caudatum . + 
T. limneticum ... + 
T. lunula ... + cysts of Peridinimn or Cystodinium 
Schroederia setigera .. . + 
Oocystis solitaria + 
Treubaria euryacantha + 
T. triappendiculata ... + 
T. varia ... + f. 10 : 9, frequent 
N ephrocytium allantlwideum ... + 
N. lunatum. ... + 
Oonephris obesa .. ... + 
K irchneriella contorta + 
K. lunaria .. ... + 
K. lunaria v . dianae + 
K. obesa v . aperta ... + 
Selenastrum bibraianum .. . + + + 
Anlcistrode.smus braunii ... + 
A. convolutus v. obtusus .. + 
A. dulcis ... + 
A. falcatus .. ... + + + + 
A . falcatus v . acicularis .. + probably Raphidionema longiseta 
A . longissimus v . tropicus + 
M icractinium pusillum + 
Botryococcus braunii . + + + 
W estella botryoides . . . + 
W . natans .. ... + 
Dimorphococcus lunatus ... + + + 
Dictyosphaerium ehrenbergianum ... + 
D. pulchellum ... + + + 
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Coelastrum cambricum ... + + + + f. 16 : 18, cf. BOHLIN (1897, f. 2 : 23-24) 
C. cambricum v. intermedium . + 
C. microporum .. + 
C. reticulatum ... + + 
C. scabrum . ... + 
Crucigenia quadratum + 
C. rectangularis .. + 
C. tetrapedia + 
Tetrastrum glabrum .. + 
T. staurogeniaeforme . + 
Scenedesmus acuminatus .. + 
S . acutus ... + 
S . arcuatus v . platydisca . + 
S. brasiliensis ... + + + 
S. curvatus . ... + 
S. denticulatus ... + 
S. denticulatus v. australis + 
S . dispar ... + 
S. ecornis ... + + + 
s. ecornis v. disciformis .. + 
s. ecornis f. granulatus .. . + f. 16 : 16 
s. lunatus .. ... + 
s. perforatus ... + 
S. praetervisus ... + 
S. quadricauda v. quadrispina + + f. ii : 23 
S . quadricauda v. maximus ... + 
S. striatus .. .. . + 
Actinastrum hantzschii + + 
Tetrallantos lagerheimii + 
Pediastrum biradiatum + 
P. boryanum ... + 
P. boryanum v. ornatum . + 
P. duplex ... + + 
P. duplex f. cohaerens + 
P. graciUimum .. + + 
P. simplex .. + + incl. P. clathratum, rare 

P. tetras ... + + 
P. tetras v. tetraodon + 
Sorastrum americanum + + f. 16:17 

S . spinulo.tum ... + 
ULOTRICHA.LES 

Gloeotila turfosa . + 
0EDOGONJALES 

Oedogonium pulchrum + 
0. spirale ... + f. 8: 12, diam. oospore 56 fl. 

Oedogonium sp .. . ... + f. 8: 13 

Bulboch.aete imperialis + f. 8: 14-15, oospore 120 X 72 fl. 



10 KU TO THOl\IAS 0 - Al\IAZO IA ALGAE 

A 
j PI ·s 1"1 

<> ol ~ d E-1 
::l <> rn 

ol '0 ci PI !3 ·;:a 
~ a '0 

1-:> ~ ~ ui ~ 

DES~IIDIALES 

Spirolaenia acuta . .. + 
S . condensata .. + + 
Cylindrocystis brebissonii + + 
C. crassa .. + 
C. ovalis .. + 
N etrium digitus + + + + 
N. digitus v . elegans + 
N. digitus f. elliptica ... + 
N. digitus v. lamelloswm + + 
N. digitus v. latum + 
N. digitus v . naegelii ... + 
N. digitus v. parvu1n ... + + 
N. digitus v. rect1tm ... + 
N . interruptum + 
N. interruptmn f. minus + 
N . oblongum v . cylindricum + 
Roya pseudocloslerium .. + 
Gonatozygon aculeatum .. + + + 
G. brebissonii .. + 
G. kinahani .. . + + 
G. kinahani v . interruptum . + 
G. kinahani forma. + 
G. monolaenium ... + 
G. monotaenium v. angustum + + 
G. monotaenium v. pilosellum + 
G. monotaenium v. pilosell1tm forma . + 
G. pilomm + 
Closterium abruptum ... + + 
C. abruptum v. brevius . + 
C. aceromm + 
C. aciculare ... + + + 
C. acutum + + + 
C. acut1tm v. variabile .. + + + 
C. angustcitum forma + 
C. archerianum + 
c. attenuatum . + + 
C. bacillum ... + 
c. baillyanum . + 
c. baillyanum f. curvatum ... + f. 6 3, 17 6 
c. braunii + 
c. calosporum . + 
c. calosporum v. brasiliense + 
C. compactum v. minus + 
C. cornu .. + 
C. costat1tm ... + + f. 6 9, 8 7-9, 14 11 
C. costatum v. subcostatum .. + 
C. costatum v. westii ... + 
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C. cynthia + + 
C. dianae. + + + 
C. dianae v . brevi us + 
C. dianae v . compressum + 
C. dianae v . pseudodianae ... + 
c. didymotocum + 
c. ehrenbergii .. + + 
c. ehrenbergii f. angustum ... + 
c. gracile . + + 
C. gracile f. angulata ... + 
c. gracile v. elongatum . + 
C. incurvum ... + 
C. intermedium + 
C. jenneri + 
C. johnsonii ... + 
C. juncidum ... + 
c. kuetzingii ... + + + + 
c. kuetzingii f. croasdaleae .. + + 
c. kuetzingii forma + 
c. kuetzingii v. vittatum + + 
c. lagoense v. crassius .. + 
c. lanceolatum + + 
c. laterale + 
c. leibleinii + 
C. libellula + + 
c. libellula v. angusticeps ... + 
C. libellula v. intermedium .. + + + 
C. libellula, v. interruptum ... + + 
C. lineatum 000 + 
C. lunula . + + f. 6 6, s, 7 3 

c. lunula v. coloratwn .. + 
c. lunula v. intennedium + 
c. lunula v. maximum . + + 
c. lunula forma + f. 6 7 

C. macilentum. + + f. 7 2, 14 12 

C. macilentum f. S.G.C. + + 
C. malinvernianum forma ... + 
C. malmei + + 
C. moniliferum + + 
C. moniliferum v. concavwn + 
c. nasutum ... + + 
C. navicula ... + + + + 
C. navicula v . crassum. + + 
C. nematodes v. proboscideum + 
C. pa1-vulum ... + + 
C. parvulum v. angustum ... + + 
C. parvulum v. maius .. + 
C. polystichum + 
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G. po?Tedum ... + + 
G. pon·ecturn v. angustatum. + 
G. porrecturn v. borgei .. + f. 8 10-ii, 17 14-15 

G. porrect·urn forma + 
G. praelongurn . + 
G. pronum + + + + + 
G. pronurn forma .. + 
G. pseudolumda .. . + 
G. pseudolunula v. concawrn + 
G. pygmaeurn .. ... + 
G. ralfsii v. gracilius ... + 
G. ralfsii v. hybridurn .. + 
G. regulare f. minus ... + 
G. setaceurn .. . + + + + 
G. setaceurn v . vittaturn + 
G. st1·iolaturn . .. + 
G. subulaturn .. + + 
G. subulaturn v . rnaius . + 
G. toxon .. . + 
G. turnidurn .. . + 
G. turgidurn ... + + 
G. turgidurn v. borgei ... + + f. 6 4.-5, 8 6 

G. turgidurn v. groenbladii .. ? 

G. venus .. ... + + + 
Peniurn cylindrus .. + + 
P . exiguurn ... + 
P . rnargaritaceurn .. + 
P. polymorph urn .. . + + 
P . silvae-nigrae .. . + 
P. spirostriolaturn .. + + 
P. spirostriolaturn f. elongatum ... + 
P. subspirostriolatiforme + 
Pleurotaenium burmense + 
P . burmense v. brasiliense ... + + 
P . burmense v . extensum ... + 
P. coldense .. . + 
P. caldense v. granulatum . .. + 
P. coronatum .. ... + + + 
P. coronatum v. jluctuatum . + + + f. 4 ; 5-6, 5 3, 7 13-15, 10 8 

P . coronatum v . fluctuatum f. minus . + 
P . coronatum v. robustum ... + 
P. cylindricum v. stuhlrnanii + + 
P. ehrenbergii v. elongatum . + 
P. ehrenbergii v. undulatum + 
P. elatum. .. . + 
P. elatum v. alternans .. ... + + f. 7 5 

P . eugeneum ... ... + 
P . eugeneum v. undulatum .. + + 
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P. minutum ... + + + f. 7 4 
P. minutum v. attenuatum .. + + 
P. 1ninut1tm v. bourrellyi ... + + 
P. minutum v. crassum + + 
P. minutum v . cylindricum . + + 
P. minutum v. elongatum ... + + 
P. minutum v. excavatum ... + + 
P. minutum v. gracile .. + + + 
P. minutum v. latum ... + 
P. minutum v. subattenuatum + 
P. nodosum ... + 
P. nodosum v. borgei ... + 
P. nodosum v. gutwinskii + 
P . nodulosum v. borgei. + 
P. spinulosum. + l. 425 fL 
P. trabecula ... + + + 
P. trabecula v. maximum + 
P. trabecula v. rectum .. + + 
P. tridentulum v. he:xacanthum ... + + 
P. tridentulum v. tenuissimum ... + + 
P. truncatum .. + 
P. verrucosum . + + f. 10 7, l. 343 fL 
Docidium baculum . + 
D. baculum v. parallelum ... + + 
D. he:xagonum . + + 
D. undulatum . + 
T1·iploceras gracile + 
T. gracile v. aculeatum. + 
T. gracile v. bidentatwn + + + + + + f. 14 1 

T. verticillatUin + 
Tetmemorus brebissonii .. + 
T . granulatus .. + + 
T. granulatus v. attenua.tus .. + + 
T. laevis .. + + + 
T. laevis v. minutus ... + 
Euastrum abruptum v. subglaziowii ... + 
E. ansatum v. longum .. + 
E. allenuatum v. brasiliense + 
E. bidentalum v. peruvianum + 
E. binale v. hians . + 
E . binale v. hians forma + 
E . binale v. rostratum .. + 
E . biocellatum . + 
E . boldtii . + 
E. brasiliense .. + 
E. brasiliense v. convergens . + + + f. 1 6, 12 5-S 

E . brasiliense v. minus. + 
E. brasitiense forma . .. + 
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E . ciastonii v . ornaturn + 
E . conf~UJ'!Lm ... + 
E . cornubiense v. brasiliense + 
E . cuspidat~Lm v. goyazense . + + 
E . defiandrei ... + 
E. denticulatum ... + + 
E. denticulatum v . ang1tsticeps . .. + 
E . divergens v . brasiliense ... + 
E. elegans v . brasiliense + 
E. elegans forma ... + 
E. elongatum .. + 
E. engleri . + 
E. evolutum ... + + 
E. evolutum v . columbiamLm + 
E. evolutum v . integrius forma .. + 
E. evolutum v . monticulosum forma .. + f. 12 9 

E. evolutum v. perornatum .. + + + + f. 11 3, 12 10-11, I. 60-73 11-· b. qq-q 11-

E. evolut~tm formae + 
E. fissum v. brasiliense + + 
E. jittlcaui + 
E. fiammeum v . sublcalimantanum + 
E. foersteri ... + + 
E. gayanum . .. + 
E. gayanurn v . angulatum ... + 
E. gemmatum .. + I. 35.2 11-

E. gemmatum f. latior .. + 
E. gemmatum v . monocylurn + 
E . gemmatum v. perforatum + 
E. gemmatum f. porosum + 
E . gemmatum v. tenuius + 
E. groenbladii . + 
E. inerme v . brasiliense + 
E. insulare ... + 
E . intermedium v. corpulentum .. + 
E . intermedium v. longicolle + 
E . inusitatum .. + 
E . inusitatum v. reversum ... + 
E. inusitatum f. spinosum ... + 
E. inusitatum v . symmetricum ... + 
E. latipes + 
E . latipes f. evolutum ... + + 
E. loefgrenii ... + 
E. luetkemuelleri v. carniolicum .. + 
E. mononcylum v. ayayense. + + 
E. mononcylum v. borgei + + 
E. obliqueporum + + f. 11 : 2 

E. oculatum + 
E . ornans + + f. 1 : 7, 11 7 
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E. paulense v. caicarense + 
E. personatum v. aubperaonatum + 
E. platycerum v. acutilobum + 
E . P'litunt + 
E. pawdopirassunungae + 
E . pulchellum .. + 
E. quadriceps .. + 
E. rectangulare + 
E. securiformiceps .. + 
E. securifonniceps v. punctulatum + 
E. sibiricum .. . + 
E. aimia .. + 
E. ainuoaum ... + 
E . sinuo um v. brasiliense .. + 
E. sinuosum v. gangense ... + 
E. sinuoaum v. scrobiculatum + 
E. sinuosum v. suhgangense + 
E. sinuosum v. suhgangense f. eUipticwn . + 
E . sinuoaum v. auhjenneri ... + 
E . siolii .. . + 
E . apinuloaum v . grandiornatum + 
E . suhhexalobwn v. scrobiculatum + 
E. su.bintegrum v. brasiliense + 
E . sttblobatum . + 
E. sublobatum v. dentiferum + 
E. sublobatum v. kriegeri ... + l. 19.5 fl. 
E . sublobatwn v. notatum ... + 
E . sublobatwn v. obtu.'Jatum . + 
E . auhlobatum v. suhangustatum. + 
E. sttbornaium v. brasiliense + 
E . subtrilobulatum .. + + I. 30 fl. 
E . suhtrilobulatum formae ... + 
E. triangulum . + 
E . triporosum .. + 
E. turneri + 
E . validwn ... + 
E . validtun v. glabrum formae .. . + 
Micrasteria.'l abmpta + + 
M. abrupta v. borgei + 
M. alata .. + + + 
M. alata I. gracilior + + + + + + f. 14 6- ' 17 : 
M. arcuata ... + + + f. 11 4, 12 : 2-3 

M. arcuata v. borgei + 
M. arwata v. compacta + 
M. arcuata v. gracilis .. + 
JJf. arcuata v. robu.'lta f. goyazeMis ... + 
JJf . arcuata v . robusta f. recurvata + 
M. arcuata v . subpinnatifida + 

2 
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M. borgei . + + + + + f. 7 : 12 

JJ!I. bm·gei f. minor . + f. 14 : 5 

M. borgei v. q1wdrivermcosa + f. 7 : 10-11, 12 4 

M . cntx-melitensis v . janeira + 
M . foliacea ... + 
M . foliacea v . ornata . .. + 
M . laticeps ... + + I. 120 f.!., rare 

M . laticeps v. acuminata + 
M . laticeps v . a1npliata + + f. 17 : i 7 

M . laticeps v. minor ... + + 
M . ledouxii .. . + 
M . ledauxii v. simpliciformis + 
M . mahabuleshwarensis . ... + 
M . mahabuleshwarensis v . amp1ulacea + + + + f. 13 5 

M . mahabuleshwarensis v. ampullacea forma .. + 
M . mahabuleshwarensis forma ... + 
M . pinnatifida + + + 
M . pinnatifida v. pseudoscitans .. + 
M . radians v. brasiliensis . .. + + + + GRONI!LAD (1945, f. 82), rare 

M . radiata v. gracillima + + + + + f. 5 : 1, 14 : 2-3 

M . radiata v . groenbladii + + + + + + f. 13 : '-", 14 : 4 

M . radiosa ... + + 
M . radiosa v. aculeata .. + 
M . radiosa v. ornata ... + 
M . radiosa v . ornata f. elegantior + + + + rare 

M . radiosa forma .. + 
M . ringens ... + 
M . rotata . ... + + f. 6 12, 7 7-9, 12 20 

M . rotata v. evoluta + 
M . schweinfurthii v. ornata f. eckertii + 
M . simplex v . minifr ... + 
M. siolii .. + 
M . siolii f. simplicior .. + 
M. subaequalis + + 
M . subincisa v . brasiliensis . + 
M. subincisa v. minima ... + 
M . tetraptera v . spinulosa .. . + 
M . torreyi + 
M . torreyi v. borgei ... + 
M .. torreyi v. curvata ... + + + 
M . torreyi v. nordstedtiana .. + + + 
M . tropica + 
M . tropica v. brasiliensis + 
M . truncata f. gibbosa .. + + f. 12 1, 13 i-3 

M . truncata v. pusilla .. + 
M . truncata forma . + 
Actinotaenium clevei ... + + l. 64-72 fJ. 

A . cruciferum v. pluriradiatum .. + + 
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A. cucurbita ... + 
A. cucurbita f. maius ... + 
A. cucu1·bita f. minus ... + 
A. cucurbita f. rotundatum .. + 
A. cucurbita forma + 
A. cucurbitinum ... + + 
A. cucurbitinum v . angustum + 
A. cucurbitinum v . longum .. + + 
A. cucurbitinum f. maius . .. + 
A. cucurbitinum v . minutum + 
A. cucurbitinum v. BUbpolymorphum . + 
A. cuwrbitinum forma . 

A. curtum f. minus + 
A. diplosporum + 
A. globo&um . .. + + 
A. inconspicuum ... + 
A. minutissimum .. . + 
A. obcuneatum + 
A. perminutum + 
A. palangula .. + 
A. peniomorphum v . latius .. + 
A. rufescens ... + 
A. &uhglobomm + + 
A. tumidum v. brasiliense ... + + + f. 11 1, l. 68 [.L, b. 24 [.L 

A. tumidum v. brasilien.se f. minus . + 
A. tumidum forma + 
A. turgidum .. . + 
A. turgidum v. ligatum + f. 1 5 

A. viride .. + 
A. wollei .. + + 
Coamarium a11wenum + 
c. areguense ... + 
c. bimamillatum + 
c. binum . + 
c. bioculatum .. + 
c. bipunctatum + 
c. bireme v. huzelii + 
c. bitriangulum ... + + + f. 11 12, l. 24 [.L, b. 28 [.L 

c. bitriangulum v. groenbladii + + 
c. blyttii .. + 
c. brasilien.se .. + 
c. capenae v. nyassae . .. + 
c. clepsydra v. fluviatile + + 
c. commiaaurale v. acutum .. + 
c. commia&urale v. cras&um . + + + l. 28 [.L, NORDSTEDT {1870, f. 3 19) 

c. connatwn ... + + f. 9 : 9, I. 88 [.L, b. 64 [.L 

c. contractum .. + + + + £.11:6 

c. contractum v . ellipsoideum .. + 
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c. contractum v . mimttum ... + + 
c. contractum v. sparsipzmctatum + 
c. contractum forma + 
c. crenatiforme + 
c. crenatiforme f . minor + 
c. cruciferum f . latior .. + 
C. cyrnatonotophorum ... + 
C. d£coraturn . .. + + 
C. decussiferurn v . mediogranulaturn .. + + 
C. dentic1daium ... + 
C. denticulaturn v. ovale + + 
c. denticulaturn v . perspinosum .. + + f. 9 3, I. 1Gt! (172) 1.1. 

c. dentie1daturn v. rotundaturn . . . + + 
c. denticulaturn v. rotundaturn f . mediolaeve .. . + + + f . 9 1-2 

c. denticulatum v . triangulare + + + 
c. depressurn v. achondrurn . + 
c. depressurn v. elevaturn + 
c. depressurn f. minuta + 
c. dichcmdrum + 
c. dichondrum v. S'llhhexagonurn . + 
C. difficile v . dilatatum . + 
c. dimaziforme v. concavum + + 
c. distortum v . spinuliferum + 
c. exasperatum v. subornaium .. . + 
c. excavatum .. + 
c. excavatum v. Zongum + 
c. exiguum ... + + + 
C. fuellebornii . + 
c. galeritum v. westii .. . + 
c. geminatum .. + 
c. geminatum v. scottii . + 
c. geometricum + 
c. "ginzbergeri .. + 
c. gonioides v . subturgidum. + 
c. gonioides v. triquetrum ... + 
c. granatum ... + 
c. groenbladii .. + + f. 10 1-3 

c. groenbladii v. rotundatum + f. 10 10 

c. hexagonum . + + 
c. impressulum + 
c. incrassatum v. braBiliense + 
c. isthmium v. braBiliense . .. + 
c. isthmochondrum v. ornatum . .. + 
c. kanitzii v. brasilitnse + 
c. kjellmanii v. grande. + 
c. laeve ... + 
c. laeve v. brasiliense . . . + 
c. laeve v. reniforme .. . + 
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G. lagoense + 
G. lagoense v. amoebum + 
G. lagoense v. comigerum + + f . 9 10-11, l. 50 (64,) fL b . 56 (6 ) fL 
G. lagoense v. horridum + 
G. lagoense v. octihastatum .. + 
G. logiense + 
G. lundellii ... + 
G. lundellii v . capense .. + 
G. luscum + 
G. magnificwm . + 
G. majae .. + 
G. mamillifermn + 
G. margaritatum + 
c. margaritatum f. minor + 
c. margaritiferum v. brasiliense .. + 
G. minimum ... + 
c. moerlianum v. brasiliense + 
G. monilifonne + 
G. moniliforme v. pseudofuellebomii .. + 
c. moniliform.e f. punda.tum + 
G. moniliforme forma ... + 
G. monomazum v. dimaziforme .. . + 
G. monomazum v. dimazum. + 
G. naviculare .. + 
G. nitidulum ... + + f . 9 8, l. 46 fL, b. 32 fL 

c. novae-semliae + 
G. nymannianu1n ... + 
G. obsoletum ... + + l. 35 fL 

c. obtusatum ... + 
G. ocella1um v. incrassatum . + 
G. ordinatum .. + 
G. ordinalwn v. borgei .. + 
G. ornatum ... + 
G. ornatwn v. pseudolagoen<>e + + f . 11 8-11 

G. ortho tichwn v. pumilunt + 
G. pachydennwn ... + 
G. pachydennwn v. aethiopicwn . + 
G. parvulum ... + ..dctinolaeniunt ? 

G. paulense v . rotundatum .. + 
G. phaseolus forma + 
G. polymorphum v. groenbladii ... + + 
G. polymorphum v. omatum + 
G. portianum v. nephroideunt + 
G. pseudoamoenwn . + 
G. pseudoblyttii + 
G. pseudobroomei ... + 
G. pseudobroomei v. parigranulatwn .. + 
G. pseudoconnatum. + + + + 
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G. pse1uloconnat1tm f. mai01· + 
G. pse1uloconnatum forma ... + 
G. pseooodecorat1tm + 
G. pse1uloexigu1tm .. + 
G. pseooomagnificum f. brasiliense + + + + 
G. pse1ulopachydermum forma ... + + f. 9 '!-7 

G. pseooopyramidatum .. + + + 
G. pseooopy·ramidat1tm v . borgei . + 
G. pse1ulopyramidatum f. minus . + + 
G. pseooopyramidatum v. OC1tlat1tm .. . 

G. pseooopyramidatum v. stenonotum + 
G. pseoootaxichondrum v . longii . + + 
G. pseoootaxichondrum v . longii forma + + f. 11 13, I. 15 fL, b. 19.5 fL 

G. pseoootaxich011drum v . paulense ... + 
G. pseoootaxichondrum v . sublongii ... + 
G. pseoootaxichondrum forma + 
G. pseooovariolatum + 
G. pusillum ... + 
G. pyramidatum ... + 
G. quadratulum + 
G. quadrifarium v. hexastichum .. + 
G. quadrum ... + 
G. quinarium f. irregulare . .. + 
G. redimitum .. + + + f. 9 12, I. 61! fL, b. 40 fL 

G. regnellii ... + 
G. regnesii + 
G. regnesii v. productum + 
G. scottii v . sculpturatum + 
G. scrobiculosum .. . + 
G. securiforme v . brasiliense + 
G. sexnotatum v. tristriatum + 
G. simplicius .. + 
G. sinostegos v. obtusius + 
G. siolii ... + 
G. subbengalense + 
G. subcucumis . + 
G. subdanicum + 
G. subnordstedtii + 
G. subpraemorsum .. + + 
G. subspeciosum f. brasiliense + 
G. subtriordinatum v . acervatum . + 
G. subtumidum v. circulare .. + 
G. subtumidum f. minor + 
G. subtumidum v. pachydermum . + 
G. subtumidum v. platydesmium . + 
G. succisum .. . + 
G. tenue f. tumidum + 
G. tinctum + + 
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C. tinctum v . aubretU8Um 

C. tinctum v . tumidum. 

C. trilobulatum 

C. trilobulatum v. basicltondrum . 
C. variolatum .. 

C. variolatum v. cataractarum 

C. variolatum v . rotundatum 

C. variolatmn forma. ... 

C. zonatum v. aubcirculare .. 
Coamari1l1n sp. 

Xanlhidium amazonenae 

X. armatum v. circumornatum ... 
X. canaden.'le .. 

X. canad n.'le v. amazone1!8e 

X. canadenae v. borgei .. 
X. canaden e v. magnum 

X. concinnum v. boldtianum 

X . fragile . 
X . mamillo.rum 

X. mamillo.rum v. borgei 

X. mamilloaum f. longi pina 

X . mamillo.rum f. mediolaeve 

X. mamilloamn f. muUiapinum .. 

X. mamilloaum v. p.seudotropicum 

X. mamillo.ru1n v. aexaculeaium .. 
X. multiapinoaum .. 

X. nord tedtii .. 
X . obBoletum v. braailie1!8i 

X. paraguayen e .. . 
X. p.seudoregulare .. 

X. p.seudoregulare v. lte.ragonum . 

X. aexangulare 

X. aiolii .. 
X. t nuiaaimum 

X. lrilobum ... 

Ichlhyocercua longi pinu8 v. amazone1!8iB .. 
Arllmxlumu8 borgei 
A. longi pinus 

A. mucronulatu8 

A. oclocomi8 ... 

Staurodumu aparien8 .. 
S . aparie1!8 v. latior 

S . bulnheimii forma. ... 

. calyxoidu ... 

S . calyxoidu v. martltae 
S . clepsydra ... 

S . clepsydra f. obtuaa ... 

connatu8 ... 
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ALGAE 

f. 9 13-14 

f. 13 7- ' 14 10 

f. 2 : 5, 6 10, 15 1-6 

f . 16 : 13 

f. 2 3 

f. 16 ii-12 

f. ii 5, 12 12-13 

f. 2 : 4 

syn. : Artltrodumua tenuiasimU8 

f. 1 : 8, 16 : 14-15 

21 

f. 2 6-7, cf. GRONBL.!D {1945, f. 153, 177) 

f . 1 9 
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s. conve1·gens .. + + GRONllLAD (1945, f. 168) 

s. conve1·gens v . laportei + + 
s. convergens v . 1fltmilus + 
s. convergens v . wollei .. + 
s. corn ic~tlatus + 
s. cornut~ts .. . + + 
s. curvat~ts v . borgei + 
s. c~tspidatus .. + + + + also the forma in GRi.iNl!LAD (1945, f. 165 ) 

s. cuspidat~ts v. curoatus + 
s. cuspidat1ts v . curvatus forma . + 
s. cuspidatus v. groenbladii . + 
s. cuspidat~ts v . sube.1;cavatus + 
s. dejectus + 
s. dejectus v. borealis f. amazonensis + 
s. dickiei . + 
s. dickiei v. circularis .. + 
s. dickiei v . dentic1tlat~tS + + 
s. dickiei v. ma:l:imus .. + + 
s. dickiei v . rhomboideus + 
s. extensus + + 
s. glaber .. + 
s. glaber v . debaryanus + 
s. glaber v. fiexispimts . + 
S. hirundinella + 
S. jaculiferus .. + 
S. jaculifents v . stroemii + 
S. lobatus . + + 
s. lobatus v. ellipticus .. + + + 
s. lobatus v. minor + + l. 4.6 .5 !L 

s. mamillatus .. + + + + + + GRONl!LAD ( 19115, f. 227) 

s. maxim us ... + 
s. maximus forma . + 
s. maximus f . angulosus + 
s. maximus v. groenbladii ... + 
s. megacanth~ts v . scoticus ... + 
s. megacanthus v . triangularis . .. + + + f. 1 12, 16 10 

S. mucTOnatus . + + 
s. mucronatus v . groenbladii + 
s. mucronatus v . s1tbtriangularis + 
s. o'mearii + 
s. o'mearii v. infractus + 
s. pachyrhynchus v . pseudopachyrynchus .. + 
s. patens .. + + + 
s. phimus + 
s. prainii v . pullulus .. . + 
s. pseudoarthrodesmus .. + + + + + f . 1 : 13, incl. v. bifid us 

s. psilosporus v. retusus + 
s. quiriferus v . evolutus + f. 16 : 8, l. 16 (32) !J., b . 4_ !L 
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S. selenaeus ... + 
s. spencerian us + + + + f. 1 : 10-11, 16 : 9 
s. spencerianus v . cruciatus + + f. 10 14, l. 12 [.1. without processes 
s. sub1~latus ... + 
s. subulatus f. nordstedtii ... + + + + + f. 16 5 
s. subunguiferus v. bourrellyi + 
s. subunguiferus v. flexus ... + 
s. triangularis . + + + TEILING (194S, f. 64) 
s. triangularis v. injlatus ... + 
s. triangularis v . limneticus + f. 16 : 6-7, l. 2S-30 [.1., b . 96-100 [.1. 

s. triangularis v. subparallelu<J .. . + + 
s. unguiferus v. brasilien<Jis + 
S. validu<J + + f. 16 : 1-4 
S. valid1t<J v . subvalidus + + + GRi:h>'BLAD ('1945, f. 1S3) 
S. validu<J v. subvalidus f. gibbosus . .. + 
S. validu<J forma ... + + 
S. wandae v. pseudopterosporus .. + 
Staurastrum ambiguum . + 
s. americanU?n + + GRONBLAD ('1945, f. iSS) 
S. arachne v. curr;atum. + + 
S. arctiscon v. glabrum. + + + 
S. a<Jlerias + 7-radiate 
S. asteroideum. + 
s. asteroideum v. nanum + 
s. aureolatU?n v. ayayense ... + 
s. bacillare ... + 
s. bineanU?n v. bra<Jiliense .. + 
s. binmn v. ina~uale .. + 
s. boergesen ii .. + f. 13 : 10, 19 : 12-14 

s. boergesenii v. aculeatum .. + 
s. boergesenii v. depauperatum ... + + + f. 1 : 14-15, 19 : 15 

s. boergesenii v. elegans + + + + + 
s. boergesenii v. glabrum ... + 
s. boergesenii v. gracilescens + 
s. boergesenii v. simplicior .. + + f. 1 17 

s. boergesmii v. scottii . + + 
s. boergesenii v. trifidum + + 
s. botanense ... + 
s. brachiatum .. + + + + 
s. brachioprominens f. minor + f. iS : 4, l. 1S (32) [.1. 

s. brasilien.se .. + + + + + + f. 4 : 2-3, 13 : 9, 14 9 

s. brasiliense v. porrectum .. + + f. 4 : 1, s : 4 

s. brasiliense forma + 
s. brebissonii v. brasiliense .. + + + + f. 1S : 1S-19, l. 54.4 (61!) [.!., b. 4S (64) [.1. 

s. brebissonii v. curvispinum + 
s. bullardii v . brasiliense + 
s. bullardii v. glabrmn . + 
s. capitulum .. . + 



24 KUNO THOl\I SSO . - Al\I ZO IJA ALGAE 

~ PI ·s ~ f:il 
0 d ~ d E-4 
~ 

~ 
d '0 c:i ~ .... ., I> PI '0 

1-:> ~ 0 u.i ~ 

S . capitulum forma + 
S. ceratophorum ... + + 
S . ceratophorum v. duplicat1tm ... + 
S . cingulum . .. + f. 21 

S . cirC'ul1£8 forma .. + + f. 17 7, 19 3-5, l. 36-4.0 (76- 0) 11. 

S . coarctaium .. + 
S . columbetoides v. basiaculeatunt + 
S . col1tmbetoides v . ginzbergm·i . . . + + + + + f. 3 14 

S . col1tmbetoides v. quadridentatum ... + 
s. coronulatum v . minus ... + 
s. cosrnarioides + + 
s. cosrnarioides v . callosum . + 
s. cosmarioides f. elevatum .. + 
s. cyrtocemm .. ... + 
S . dentatum v. gracile .. + 
S . diptilum ... + + 
S . dispergens .. .. . + 
S . disputatum v. sinense + 
S . distentum ... + 
S . elegantissimum v . brasiliense .. + 
S . elegantissimum f. brasiliense f. triradiatum . + 
S . ellipticum ... + 
S. elongatum v. amazonense . + + + f. 1 5, I. 4.0 11. 

S . erasum + 
S . erinacoideum + + 
S. excavat1tm .. + 
S. flagriforme .. + 
S. galpinii + 
S . glabribrachiatum + + f. 3 5, 17 3 
S . glaphyrum .. 
S . gracile . .. . + 
S . gracile v . curtum + 
S . grande v. parvum + 
S . guentheri ... + + 
S . hagmannii .. + 
S . hirtum. + 
S . hoehnei + 
s. humerosum v. gracile + 
S . hystrix . + 
S . hystrix v. brasiliense + + 
S . hystrix v . brasiliense forma ... + 
S . hystrix forma ... + 
S . inaequale v. triceps .. + 
S . inconspicuum + 
s. invocator ... + 
S . iotanum ... + + 
S. irregulare ... + 
S. irregulare v . subosceolense + 
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S. johnsonii v. amawnense .. 

S. johnsonii v. triradiatum .. 

S. jurucuiense . 

S. laeve ... 
S. laeviBpinum 

S. laevispinum v. compactum 

S. laeviBpinum forma. ... 

S . lepidum v. latecurvatum .. 

S. lepl<.tcanthum ... 

S. leptacanthum f. amawnen.se ... 

S. leptacanthum v. borgei ... 

S. lepl<.tcanthum v. borgei forma. . 

S. leptocladum v. africanum forma. ... 

S. leptocladum v. cornutum . 

S. leptocladum v. cornutum f. crMBius 

S. leptocladum v . denticulatum ... 

S. leptoclooum v. inerme .. . 

S. leptocladum v. insigne .. . 

S. leptocladum v . in.signe forma. . 

S. leptocladum v. parispinuliferum ... 

S. leptocladmn v. Bmithii. ... 

S. limneticum v. burmense .. 
S. logimum v. spinifermn .. 

S . longibrachiatum v. kriegeri 

S. longipes ... 

S. longipes forma. .. 

S. luetkemuelleri . .. 

S . mamm<.tngulare .. 

S . manfeldtii .. . 

S. manfeldtii. v. annulatum .. 

S. margaril<.tceum forma. 

S. margaritaceum forma. 

S. micron. 

S. minnesoten.se 

S. mutabile .. . 

S. muticum .. . 

S. muticum v. depresBUm 

S . muticmn v. polygonum ... 

S. muticum forma .. 

S. noduliferum 

S . noduloBUm forma 

S . novae-caesareae v. bra,siliense . 

S. nudibrachiatum . 

S . octodontum v. longibraeltiatum 

S. ophiura v. perornatmn ... 

S . orbiculare ... 

S . orbiculare v. depressmn ... 

S. orbiculare v. depressum forma. 

+ 

+ 
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+ 

+ 

+ 
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+ 
+ 

+ 
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f. 5 7-8, 10 11, 17 1.5 

frequent 

f. 19 : 6 

f. 3 4, 18 1 

f. 18 2, 1. 40 (8 ) fL, b . 136 fL 

f. 18 3 

1. 2 fL, b. 52 fL 

BoRGE ( 1925, f. 1 7) 

1. 55 fL, GRONBLAD (1945, f. 236) 

BoRGE {191 , f. 4 : 7) 

f. 18 : 17 

f. 19 : 7-11 

GRO:l'."'BLAD {1945, f. 239) 

f. 3 : 13, 6 : 11 
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s. orbiculare v. hibernicum .. + 
s. oxyacantha v . mai1ts forma ... + + f. 17 

s. paradoxwrn . + 
s. paradoxum v. parmtm + 
s. penicillifemm + + + + f. 1 16, 10 '1 ·5 

s. penicillifemm v. simplex . + 
s. penicillifentm forma . + 
s. perundulat1tm ... + 
s. pingue . + 
s. pinnatum v. reductum + 
s. planctonicum ... + 
s. polymorphum v . divergens + 
s. polymorphum forma . + 
s. protractum .. + 
s. protractum forma + 
s. pseudoas81trgens . 

s. pse1mobacillare .. + 
s. pse1£domur icatum + 
s. pseudoquadrangulare . + f. 3 : -10 

s. pse1mosebaldi ... + + 
s. pse1mosebaldi v. elongatmn + f. 19 : 6, 1. '1 !J., b. 72 !J. 
s. pseudosebaldi v. planctonicum + 
s. pseudosebaldi v. 1mguiculatum + 
s. pseudotetracerum v. curvatum . + 
s. pseudozonatum v. minutissimwrn . .. + + 
s. pseudozonatum forma + 
s. q1£adrangulare . .. + 
s. quadrangulare v. contectum + + + 
s. quadrangulare v. longispinum + + 
s. quadrangulare v . prolificum . .. + + 
s. quadrangulare v . setigerum + + 
s. quadricornutum .. + 
s. quadrinotatum . . . + + + 
s. quadrinotatum v. constrictum . + 
s. quadrinotatum v. constrictum forma + 
s. quairinotatum v. octospinulomm .. + 
s. quadrinotat1tm forma + f. 3 : 11 

S . radians v. brasiliense + + 
S . rectangulare forma ... + f. 17 : 2, l. 4.8 fL, b. 32 fL 
s. rotula .. + + + + + + 
s. royii ... + + + 
s. saltans v. brasiliense + + + + f. 19 : 1-2, J. 4. -52 fL, b. 124. fL 
s. sebaldi v. brasiliense + 
s. sebaldi v. ornatum ... + + + f. 3 : 7 
s. sebaldi v. raciborskii + 
s. setigerum ... + 
s. setigemm v. longirostre ... + + + 
s. setigerum v . occidentale ... + + 
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s. setigerum v . pectinatum .. + + 
s. setigerum v . reductum . " + + 
s. setigerurn v. spinellosum . + 
s. setigerurn v. subvilloS'ttm .. + + + + + 
s. setigerurn v . tristichum f . Jurcat1tm + 
s. sexangulare v . brasiliense + + + 
s. sinuatum .. . + 
s. siolii . .. + 
s. siolii £. divergens + f . 3 : 15, 19 20 

s. spiculifenmt + + 
s. spiculiferurn f. rninor + f. 17 9 

s. spiculiferum f. reductum . + 
s. stelliferum + + + + + + f. 18 6 

s. stelliferum v. evolutum + + + f. 17 6, 18 13-1 5 

s. s'riolaturn ... + 
s. subamericanum .. + 
s. S'ttbanchora forma + + + f. 3 : 6, 8 : 1-3, 17 : 2 

s. subgrande v. aver-tum + 
s. subindentatum v. brasiliense f. sexspinulosum ... + + f. 18 11-12, I. 28-33 (53) [1. 

s. subindentatmn v. lepidiforme .. + + + f. 17 4, b . 88 [1. 

s. S'tWmanfeldtii v . convergens forma. + + f. 18 9-10 

s. submeriani .. + 
s. subnudibrachiatum ... + 
s. subophiura .. + 
s. subscabrum v. scabrius ... + 
s. B'ltbzonifermn + 
s. taperinhae .. + + 
s. tectum .. + + f. 18 : 6 

S. tectum v . ayayense .. . + + + + f . 3 : 12, 18 : 7, I. 35 fl. without processes 

s. teliferum v. groenbladii ... + f . 17 : 10, I. 32 ( 44) [1. 

S. teliferum v. lagoense. + 
S. teliferum v. longispinum . + + 
s. teliferum v. ordinatmn + 
s. teliferurn v. pecten . .. + + 
s. tentaculiferum .. . + f. 17 : 11 

s. tetracerum .. + + 2 and 3-radiate 

s. thienemannii forma .. + f. 17 : 8, I. 14 (36) [1., b . 5 [1. 

s. tohopekaligense .. + 
s. tridens-neptuni v. scottii .. + + 
s. trifidum v . injlexum . + 
s. trifidum v. porrectmn + 
s. trifidum v . tortum + 
s. triforcipaturn ". + 
s. trihedmle . .. + + 
s. triundulatmn v . brasiliense + + + f . 18 8 

s. tryssos . + + 
s. urinator + 
s. 1trinator v. brasiliense + + cf. BoRGE (1896, f. 22) 
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S . vestitum ... + 
S . vestitum v . subanatinum . + + + f. 3 1-3, 19 17-19 

S . willsii .. ... + 
S . wolleanum .. + + 
S . wolleanum v. brasiliense .. + + f. 18 20 

S . wolleanum v . brasiliense forma + 
S. wolleanum v. kissimense . + 
S. xiphoph{)rum + 
S . zonatum ... + + + 
S . zonatum f. elongata .. + 
Amscottia mira + 
Spondylosium desmidiiforme . + + 
S . desmidiiforme f. tenuius .. + 
S . javanicum .. + 
S . javanicum v . convergens .. + 
S . moniliforme + + 
S . moniliforme v . reniforme . + + + 
S . panduriforme f. limnetic~~m ... + + + + 
S . planum + + 
S . pulchellum v . austriacum + 
S . pulchrum ... + + + 
S . pulchrum v. brasiliense ... + 
S . rectangulare + + 
S . rectangulare f. maius + + 
S . secedens + 
S . tetragonum .. ... + 
Sphaerozosma filiforme .. + + sinus open 

S . laeve ... + + + + 
S. laeve v. hians ... + + + 
S . laeve v . latum .. . + 
S . laeve v . macracanthum + + + 
S . laeve v. microspina .. + 
S . laeve v. rectangulare . + 
S . laeve v. subrectangulare .. . + 
S . laeve v. uncinatum .. + + 
S . laeve forma . ... + f. 12 18-19 

S. vertebratum . ... + 
Teilingia excavatum + 
T. granulatum. ... + + 
T . wallichii ... + f. 11 : 14 

T . wallichii v. borgei .. . + + + + I. 21.6 f.l. 

Desmidium aequale + 
D. aptogonum . ... + 
D. aptogonum v. acutius + 
D. baileyi . ... + + 
D. baileyi f. tetragonum + + + + 
D. bengalicum. + 
D. bicristatosporum + 
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D. coarctatum .. + + + + 
D. curvatum ... + + + f. 11 15- 16 

D. cylindricum + 
D. cylindricum v . obliq1tum . + f. 12 16 

D. elegan8 + + + + 
D. elegans forma ... + f. 11 17, 12 17, I. 38 fL, b. 28 fL 

D. graciliceps .. + + + 
D. graciliceps v . gracilius ... + + + 
D. graciliceps f. maior .. + 
D. graciliceps forma + 
D. grevillii + + + b. 44-50 fL 

D. grevillii f. maior + + + b. 80 fL 

D. grevillii f. obliquum . + 
D. grevillii forma .. + 
D. laticeps + + 
D. pseudoatreptonema + + f. 12 15 

D. pseudostreptonema f. trigona .. + + 
D. quadratum .. + + + 
D. siolii ... + 
D. swartzii ... + + 
D. s-wartzii v. amhlyodon + + 
D. swartzii v. quadrangulatum .. . + 
Barnbusina attenuata ... + + 
B. borreri. + + + + + syn. : B. brebissonii 

B . borreri v. brasilieMe + 
B . borreri v. maius + + 
B . confervacea . + 
B . delicatissima ... + + 
B . longicollis ... + 
H aplozyga armata .. + 
Phymatodocis alternans . + 
P . irregularis .. + + + 
P . nordstedtiana ... + + 
P . nordstedliana f. minor + f. 12 14 

Hyalotheca dissilieM ... + + + 
H. dissiliens v. hians ... + 
H . dissiliens v. tatrica .. + 
H . dissiliens v . tridentula ... + 
H . indica v . javanica ... + + 
H . indica v. javanica £. maior .. . + + 
H. mucosa + + + 
H . mucosa v . laevicincta + 
H . undulata ... + + + + 
Groenbladia injlata . + 
G. neglecta + + 
G. neglecta v. elongata .. + + 
G. neglecta v . tenuis + 
G. neglecta forma ... + 
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.dnuraeopsis fissa + + + 
Ascomorpha ecaudis .. + 
.d. ovalis ... + + 
.dscomorpha sp .. . + 
Asplanchna girodi + 
A . sieboldi .. ... + + 
Brachionus budapestinensis + 
B. calycijlom.s ... + 
B. calycijloru.s dorcas spinosa . + 
B. calycijloru.s mucronatu.s + 
B. caudat1UJ insuet!UJ . + 
B . caudatu.s personatu.s + 
B. dolabratlUJ + 
B. falcatu.s .. + + Lago Redondo 

B. gessneri .. + + + + + f. 211: • I. 1'10-170 fL 
B . havanaensis .. + 
B . mirabilis + f. :?0: 1-3 

B. patuhUJ .. + + 
B . patulu.s macracanthu.s .. + 
B . quadridentat1UJ ... + 
B. quadridentat1UJ melheni + 
B. voigti ... + 
B. zahniseri reduct1UJ + + + f. 20: 4.-5, I. 2111-215 fL 

Cephalodella rnucronata + + f. 20: 7 

Chromogaster klementi + 
Chromogaster sp. + 
Colurella bicuspidata . + 
C. obtu.sa ... + 
C. uncinata . + + 
Conochiloides coenobasi.s ... + + 
C. dossuarius ... + 
Conochilus spp ... + + Lago Jari 
Dipeuchlanis macrodadyla + 
D. propatula ... + f. 20: 8, 22 : 10, I. 153 fl., b. 126 fL 

Dipeuchlanis sp. + f. 23: 2-:3 

Dissotrocha aculeata .. + 
D. aculeata medioaculeata + f. /1 : 7, 23 : 7-

D. macrostyla ... + 
D. schlienzi . .. . + f. 211 : 9-10 

Epiphanes macroura . + 
Euchlanis dilatata + + 
E. incisa ... + 
E . parva ... + + I. 176 fL 

Eudadylota wulferti .. + 
Filina longiseta .. + + 
F . longiseta saltator .. + 
F. terminalis ... + 
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Filina sp . ... ... .. . . .. ... ... + 
Gastropua atylifer ... ... ... ... + 
Hexarthra intermedia brasiliensis ... + + 
H. mira ... ... + Lago Redondo 
Hexarthra spp. .. ... + + + 
Itura claviger ... ... + 
Keratella americana .. + + + + + f. 20: 6 
K. cochlearia + + + + 
K. lenzi + 
K. tropica ... + + 
Lacinulari,g sp. + 
Lecane acus + 
L. arcula ... + 
L. armata ... + £. 24: 6-7 

L. bulla + + + 
L. closterocerca ... + + 
L. cornuJ.a. .. + + + f . 21 : 8 

L. crenata ... + + + 
L. crepida ... + 
L. curvicornis + + f. 20: 11, 21: 6 
L. curvicomia nitida . + + f. 22: 1 

L. elsa. ... + 
L. furcata ... + 
L . hamaJ.a. ... + + 
L. holiclyata + 
L. inermis .. + 
L. inopinata + 
L. lauterborni + f. 21 : 7 

L. leontina .. + + £. 4: 8, 23: 5 

L. lw:lwigi .. + 
L. luna + 
L. lunaria ... + + 
L. marlieri .. + 
L. melini ... + + + £. 20 : 9-10, 22 : 5 

L. rnethoria . + £. 21 : 9 

L. murrayi .. + + £. 24 : 5, 1. 112 f.L, toe 44 !L 
L. ohioenaia + 
L. papuana. + 
L. pertica ... + + f . 21 : 3-4 

L. ploenensis + + f . 21: 1-2 

L. proiecta .. + + + + £. 5: 2, 22: 3-4, frequent 

L. quadridentata. + 
L. remanei .. + + f . 22: 2, 23 : 1 

L. rhytida ... + 
L. rw:lescui . + 
L. saginata . + f . 21 : 5 

L. sibina + 1. 104 !L 

L. tabida ... + 

3 
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L. ungulata . + 
Lecane spp . . + + 
Lepadella cristata + + + 
L. irnbricata + 
L . ovalis ... + 
L. patella ... + 
L. rhornboides carinata + 
L. mttenburgi + 
L . triptera .. + 
Lepadella sp. + 
M acrochaetus collinsi + + 
M . multispinosus + + 
M. sericus .. + 
Monomrnata sp . . + 
M ytilina ventralis + 
Platyias q1t.adricornis + + 
Ploesoma lenticulare .. + 
P . truncatum ... + + + + 
Ploesorna sp. + 
Polyarthra dolichoptera 

P . longiremis + 
P. cf. maior + 
P. vulgaris .. + + + Lago Redondo 

Polyarthra spp ... + + 
Ptygura socialis . ? 

Ptyg1tra spp. ... + + + f. 21! : 11 

Rotaria neptunia + 
Rotaria sp ... + 
Sinantherina spinosa . + + f. 23 : 6 

Synchaeta longipes + 
S . pectinata. + 
Synchaeta spp . ... + + + 
T estudinella ahlstromi + + f. 4. : 10, 24. : 1 

T. amph~ra. ... + f. 24. : 3 

T. haueriensis ... + + f. 4 : 11, 24 : 2 

T. mucronata + 
T. patina ... + + 
T. semiparva + f. 24 : 4. 

T . tridentata amazonica . .. + f. 22 : 9 

Tetramastix opoliensis + Lago Redondo 

Trichocerca bicristata . + 
T. birostris .. + l. 285-320 fl. 

T . braziliensis ... + 
T. capucina + + 
T . chattoni .. + 
T. collaris . .. + 
T. inermis .. + l. 88 fl., toe 38 fl. 
T. mucosa .. + 



K JO THOMASSON. - AMAZO IAN ALGAE 33 

·a ~ ~ 
0 c6 ;;'; 
:::1 

~ 
c6 p 

~ I> a ~ f-:l Iii 

T. myersi ... + 
T . porcellus . + 
T. pusilla ... + 
T . rultneri .. + 
T. similis ... + + 
T. similis grandis + 
T. stylata ... ... + 
Triclwcerca spp .. + + + 
Triclwtria tetractis + + f. 20 : 12 

Trichotria sp. ... + 
Tripeuchlanis plicata + 

If the organi m reported from peripheral areas of Amazon basin had been included 
in the table, together with all the records of diatoms, it would have been much larger. 
Howe cr, the purpo e wa not to produce a complete inventory but merely to give some idea 
of the haracler of life in mazon waters . In spite of the many shortcomings and sources of 
error it mio-ht be of intere t to compare the Amazon with another river which has been the 
ubjcct of man inve ligation , the Danube. 

Amazon. Danube. 

Length 5 340 km 2 850 km 
Drainage area . 7 050 000 km 2 817 000 km2 

umber of taxa : 

Chlorococcaceae 71 290 (SZEMES, 1967) 
De midiaceae 960 176 (SZEMES, 1967) 
Roliferae 150 200 (DUDLICH, 1967) 

There i a marked difference between the two basins in the abundance of Chlorophyta : 
the Amazon i characterized by an abundance of Desmidiaceae, and the Danube by the numbers 
of Chlorococcaceae. Thi reflects the entirely different limnographical character of the water . 
The water in the mazon ba in has on the whole lower pH, lower electrical conductivity, 
lower al ium content, lower pho phate content etc. than that of the Danube ·basin. A 
compari on of the fe"\ available primary productivity records from the Amazon basin (HAl\Ii\IER, 
1965 and MARLIER, 1965 and 1967) with those from the Danube (K -6PP, 1966) reveals a well 
marked difference ince the productivity of the Amazon is about the magnitude typical of 
oligotrophic water . However, ometimes the plankton in Amazon "\Hters is fairly abundant 
quantitative! a well a qualitatively. Even then desmids are often predominant, see BRAu 
(1952, p. 92). Thi abundance of plankton is at variance with the chemical character of the 
water a reported from many tropical and subtropical lakes, but it has been explained by the 
rapid turnover of nutrient in the warm environment, see e.g . BRAUN (1952, p . 121 ff .), RuTTNER 
(1932, p. 144 ff. and 1952, p. 252 ff.), THIENEl\fA 'N (1932), and THoMAsso (1959, p. 63) . 
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From a biogeographi al point of view, the ba. i differenc betw n the drainage area 
of the Amazon and the Danube lie in the compo ilion of the plankton. The Amazon plankton 
i compo ed of ' id 1 ' di tribut d co mopolilan peci plu di tinct! tr pical one , ' herea 
in the Danube there are praticall onl co mopolitan . The d mid ha been con idered in 
e pecial detail abo e, o the difference appear to be mo t marked amono- thi o-roup. Ho' ever, 
the diatom would al o have b n excell nt indicator . The di tribution of mo t plankter i 
till in ufficientl known to allo' detailed biog ographical anal A ha be n pointed out, 

e.g. b Bo RRELLY (1966, p. 10), ((La repartition bioge graphique de lo-u e t raim nt 
encore dan l 'enfance. Actuellement lair d'exten ion de e p' c corr pond a l'air de di tri
bution de algologue ». There i a .o-reat need for complete li t from all part of the ' orld . 
In contra t to the prophec of \VE E 'BERc-L ~n (1910, pp. 399-400) our id a of pe ie ha e 
become till more detailed. Th re ult i that man area whi h w r n id r d to be ' ell
known in the earl da ' of phycolog no' ne d recon iderati n. In addition we need ' 11-
documented critical tudi from all part of the world. Without detail d. taxonomic foundation, 
the biogeographical and ecoloo-ical a umption are all without a firm ba i . ln man ca 
the taxonomic knowledge i th re, and we mu t make u e of that important tool. In order lo 
facilitate ph ·cological tudie in the mazon area for which accc lo the call r d lit ralure 
i difficult, the pre ent paper ha be n provid d. with a on id rabl number f fio-ur , and 
ample ta.xonomic note . 
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TAXONOMICAL COMMENTS 

Phacus platalea v. maior PoucQuEs . 

Figs. 1 : 1, 6 : 13-15, length 116-130 p. , breadth 76-105 p. , Lago Maica. 
Compare KRISTIANSEN (1959, fig. 9 : 1), and FRIEDRICH (1964, fig . 3) . This plant and 

the closely related P. gigas Cu HA are the largest known species of Phacus. Note the character
istic large len -shaped paramylon body in the posterior part of the cell. In P. gigas there is 
nothing like thi but only numerous small and scattered granules of paramylon . However, 
it should be mentioned that BouRRELLY has reported (BouRRELLY and MANGUIN, 1952, p. 178) 
the rare occurrence of a big spherical paramylon body in P. gigas. This suggests that these two 
Phacus taxa are clo e to each other . For the distribution see FRIEDRICH (1964) . 

Trachelomonas armata v . longisp ina PLAYF . em . DEFL. 

Fig. 1 : 2, length 44-46 (60-62) p., breadth 28-34 (38-44) p., Lago Maica . 
There i some re emblance to T. echinata CuNHA, see CuNHA (1913, p. 111, fig 10 8) 

and DELFLA DRE (1928, fig 69) . 

Trachelomonas spinosa SToKEs. 

Fig. 11 : 18, length 40 p., breadth 28.5 p., Lago Jurucui. 
With regard to it relation hip to T. bituricensis WuRTz, see HunER-PESTALOZZI (1955, p. 561). 
Compare al o T. spectabilis DEFLA DRE (1928, p. 220, figs. 67-68), which has a somewhat more 
oblong te t than T. spinosa. However, the original figure of T. spinosa by STOKES is rather 
poor. 

Trachelomonas sydneyensis v. obesa f. longispina THoM. n. f. 

Fig. 11 : 19, length 40 p., breadth 32 p., Lago Maica . 
A t po differt spinibus longioribus. 
Among the few Trachelomonas specimens observed was one resembling T. sydneyensis 

v. obesa PLAYF. However, in add ition to the short spines, it had four long posterior spines 
which were hyaline, like the short ones . Because of the lack of more material, the taxonomic 
position of the pecimen remains uncertain and I have preliminarily designated it as f. 
longispina ofT. sydneyensis v. obesa PLAYF. 

Glenodinium pernardiforme (LINDEM.) ScHILLER P 

Fig. 5 : 6, length 30 p., breadth 30 p., Lago Rio Preto da Eva. 
An uncertain id entification, compare also Peridinium inconspicttttm v: excavatum 

(PLAYF.) LEFEVRE. More material is needed for final settlement of the taxonomic relations of 
this plant. 
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Glenodium sp . 

In the plankton of Lago Maica, a specimen was observed which had the shape of 
G. polylophum DADAY, but the cell wall lacked the heavy ornamentation characteri tic of that 
species . 

Goniaulax digitale (PoucHET) KoFom. 

Figs . 5 : 5, 7 : 16-17, length 78 p., breadth 50 p., Lago Hio Preto da Eva. 
Only one specimen was observed. The identification has been made with some hesi

tation because there are a number of similar marine species, and it i risky to ba e a determina
tion on a single specimen. It resembles e.g. G diacantha (MEu 'IER) ScmLLER, for example, 
which is a cosmopolitan marine plankter. l\'Iarine dinoflagellates have been found occa ionally, 
but not often, in South American freshwater samples, see e.g . Tnol\IASSON (1963, p. 99). 

Goniaulax polygramma STEI P 

Fig. 17 : 19, length 60 p., breadth 40 p., Lago Maica. 
This identification is also made v ith great hesitation, and rna b ' rong. Further 

investigations of the taxonomic relations of this plant are needed. G. polygramrna i a como
politan marine plankter, common in warm waters. 

Rhizosolenia braunii H sT. forma. 

Figs. 10 : 12-13, Lago Jurucui. 
This taxon, which resembles a mall R. vietoriae ScnROED., was de cribed b H TEDT 

m 1952. In some specimens I noticed the occurrence of a kind of hump ju t bela' the 
calyptra . 

Surirella arcta A. MITH P 

Figs. 6 : 2, 7 : 6, length 390 p., Lago Jurucui. 
Because only one specimen was observed, the identification is not convincino-. 

Scenedesmus ecornis f. granulatus TnoM. n. f. 

Fig . 16 : 16, Lago Jurucui . 
Differs from typical S. ecomis (HALFS) Cnon. in having faint nodular thickening at the 

poles of the cells. 

Scenedesmus quadricauda v. quadrispina (Cnon.) G. M. SMITrr forma. 

Fig. 11 : 23, Lago Jurucui. 
An interesting plant characterized by inclined spines. 

G. M. Sl\nTI-I in SMITH (1916, figs. 172-174), and S . westii (G. M. 
fig. 132). 

Cf. S. quadricauda v. westii 
S HTIJ) Cnon. in CnoDAT (1926, 

Penium. spirostriolatum f . elongatum THoM. n. f. 

Figs. 6 : 1, 7 : 1, 8 : 5, 17 : 13, length 456-465 p., breadth 24 p., Lago Jurucui. 
Cellulae perlongae 19-plo longiores quam latae, cylindricae; poli truncati. Membrana 

crassa, conspicue striata. 
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This forma is characterized by its considerable length, the apex is truncate instead of 
being rounded, and the strongly marked striae in a pronouncedly inclined spiral, see fig . 6 : 1. 

Closterium baillyanum f. curvatum TrroM. n. f. 

Figs . 6 : 3, 17 : 16, length 328 p., breadth 36 p., Lago Jurucui. 
Cellula valde curvata. 

The membrane is smooth or faintly punctate. There ar two taxa to be considered, viz. 
C. didynwtocum RALF and C. baillyanum Bm~n. In WEsT and WEsT (1904, p. 117) C. bailly
anum has been con iclered as a synonym of C. didymotocum. In 1919 GRONBLAD demonstrated 
that the e are two di tinct taxa. The Amazon plants have no girdle-bands, and the wall is not 
triate, indicating that they are C. baillyanum. Regarding the girdle-bands see ScoTT, 

GRONBLAD and CRoA DALE (1965, p. 27). However, since the girdlebands are not always discer
nable, and there are al o forms with a smooth wall, it is not always easy to distinguish between 
the e two taxa, e pecially when there are only a few specimens in the sample. The shape of 
Amazon plant i rather tout, resembling e.g. C. didymotocum RALFS in KossiNSKAJA (1960, 
fig. 27 : 5) . However, the Amazon plants are rather curved. Because of their shape and stout 
appearance, I have designated them o.s a separate forma of C. baillyanum, viz . f. curvatum. 
I o 1 ' KAJA ha twice (1951, p. 575 and 1960, p. 237) indicated that C. baillyanum should 
pr perl be named baileyanum, after JACOB BAILEY. However, it was probably named in honour 
of CnARLE FRA ·gor BAtLLY by Bm~Bisso •, o that baillyanurn seems correct. 

Closterium costatum CoRDA. 

Fig . 6 : 9, 8 : 7-9, 14 : 11, length 288-324-493 p., breadth up to 80 p., Lago Jurucui. 
Thee planl are imilar to those figured by BoRGE (1918, figs. 1 : 21-23), being only 

sliahtl m re cur ed. The arrangement of these plants in KRIEGER (1935) is not quite con-
incina. The planl in BoRGE' figs. 21-22 have been placed with v. subcostatum, and the one 

in fig. 23 with C. co tatum it elf. However, the plant in BoRGE's fig. 24, which is very close 
to KRIEGER' figure of v. subcostatum (fig . 34 : 6), has not been mentioned at all. Considering 
the two la t mentioned figures as characteristic of the stout v. subcostatum (NoRDST.) KRIEGER, 
all plant figured in my paper are to be included within the variation range of C. costatum 
Conn . Note the formation of what are po sibly to be regarded as parthenospores in figs . 8 : 9 
and 14 : 11. 

Closterium lunula (MuLL.) ' ITzscrr . 

Fig . 6 : 6 and 8, 7 : 3, length (228)-400-540 p., breadth 68 p., Lago Jurucui. 

Closterium lunula (l\!ULL.) NITzscrr. forma. 

Fig. 6 : 7, length 393 p., Lago Jurucui. 
Thi plant i imilar in shape to GRo~BLAn's C. libellula v. angusticeps, see GRo~BLAD 

(1945, p. 9 fig. 12), but it i considerably larger in size. I am rather hesitant about the 
taxonomic affinities of GRo 'BLAn's plant. Ho·wever, the fusiform plant from Lago Jurucui is 
al o remini cent of C. ltmula v. massaratii (WILDEi\r.) KRIEGER, which is a much ·larger plant. 
Unfortunately the sparse material does not allow close analysis of the taxonomic position of the 
pre ent form. 



38 KUNO THOMASSON. - AMAZONIAN ALGAE 

Closterium macilentum BREB . forma. 

Figs. 7 : 2, 14 : 12, length 446.4-572 p., breadth 23.8 p., Lago Jurucui. 
Cell wall smooth, apices with a pore. 

Closterium ponectum v. borgei (BoRGE) FoRSTER. 

Figs. 8 : 10-11, 17 : 14-15, length 296-347 p., breadth 28 p., Lago Jurucui. 
A plant characterized by its small degree of curvature, cf. ScoTT, GRONBLAD and 

CROASDALE (1965, p . 28) . Similar plants have also been reported by BoRGE (1903, fig. 1 : 20), 
and FoRSTER (1964, p. 340, fig. 1 : 15). Note that the number of the visible costae obviously 
depends on the size of the cells . 

Closterium turgidum v . borgei (BoRGE) DEFL. forma. 

Figs . 6 : 4-5, 8 : 6, length 816-818 p., Lago Jurucui. 
An impressive large Clostuium. The membrane is slightly striated, the browni h 

apices are rather truncate . There are some similar taxa, viz. C. turgidum v. borgei (BoRGE) 
DEFL. which differs slightly from the present plant in the shape of the apice ; and C. didymo
tocum v . maximum GRONBL. which is less curved; and C. baillyanum BREB. which ha a 
punctate membrane . Having compared the present plants, e pecially their apice , ' ith the 
figure in BoRGE (1903, fig . 1 : 11) I am inclined to consider them as a forma of C. turgidum 
v. borgei . 

Pleurotaenium coronatum v . . fluctuatum W. WEsT. 

Figs. 4 : 5-6, 5 : 3, 7 : 13-15, 10 : 8, length (273)-363-382 p., breadth 36 p., Lago Jurucui 
and Lago Rio Preto da Eva . 

These plants resemble to some extent forms of v. robustum figured in coTT GRo BLAD 
and CROASDALE (1965, figs. 36-37). They all are relatively short, but not broad enough to be 
true, v. robustum W. WEsT . In spite of their small size, I am inclined to con id r them a 
belonging to v . fluctuatum W . WEsT which might better be designated a a forma of P. coro
natum, if separated from it at all. The small plant in fig. 4 : 6 seems to be the clo e t in 
proportions to v. robustum W. WE·ST . 

Pleurotaenium minutum v. latum KAISER forma. 

Fig . 7 : 4, length 395 p., breadth 38 p., Lago Jurucui. 
This specimen, the only one observed, is considerably larger, and relative! broader, 

than the taxon described by KAISER. It is suggestive of some forms of P. trabecula (ErrRE B.) 
NA.G. but there is no trace of basal swelling . 

Euastrum brasiliense v. convergens KRIEGER. 

Figs . 1 : 6, 12 : 5-8, length 84-100 p., breadth 41-44 p., Lago Jurucui. 
Amazon plants are a little smaller than those from Africa described by FRITSCH and 

RICH (1924). The converging sides of the semicells are characteristic of the variety. The 
variety very probably comes within the variation range of E. brasiliense. The similar E. obesum 
v. crassum f. nasutum ScoTT and GRo BLAD (1957, p. 14, figs. 3 : 4-5) has pyramidate 
semi cells. 
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Euastrum evolutum v. monticulosum (TAYLoR) KRIEGER forma . 

Fig. 12 : 9, length 60 p., breadth 44 p., Lago Rio Preto da Eva. 

This is a rare taxon, described by TAYLOR from Colombia, and not reported since. The 
Amazon plant is a little smaller than those from Colombia, and the general shape is broader. 
It may be considered as a separate forma. However, more material is needed, since I have 
seen only one specimen . 

Euastrum obliqueporum BRANDHAM. 

Fig. 11 : 2, length 56 p., Lago Jurucui. 

Compare FoRSTER (1964, fig. 5 : 7) . At a cursory glance this taxon might be taken for 
an E. brasiliense v. minus G. S. WEST, see e.g . fig . 61 in ScoTT, GRo 'BLAD and CRoASDALE 
(1965) . The hape and size are identical. 

Euastrum ornans FoRSTER. 

Fig . 1 : 7, length 26-30 p., breadth 28-31 p., Lago Rio Preto da Eva. 
Thi plant is about twice as large as the somewhat similar C. dilatatum described by 

JA.R 'EFELT and GRo BLAD (1960) . 

1\licrasterias alata f. gracilior GRONBL. 

Fig . 14 : 6-8, 17 : 18, Lago Jurucui. 

GRo BLAD (1945, p. 14) points out the occurrence of thickenings in the cell wall, which 
are difficult to ob erve. In the present example, there is one just below the apex, and another 
above the i thmu , see fig. 14 : 7. The intersections are shown in figs. 14 : 6 and 8. 

1\licrasterias arcuata BAIL. 

FiO' . 11 : 4, 12 : 2-3, length 60 p., Lago Jurucui. 
Micrasterias arcuata is a rather multiform taxon, a large number of forms and varieties 

have been reported from the Americas. There are also a few records for tropical Africa. The 
di tinction between M. arcuata and its v. gracilis is not always easy, because of the many 
intermediate form , like tho e figured here. I am inclined to consider v. gracilis as being 
only a forma and not a variety, unless one prefers to consider v. gracilis as coming within 
the variation range of M. arcuata. Compare also fig. 2 in NoRDSTEDT (1877), forma 1 in 
FoRSTER (1964, fig. 12 : 4) , and morpha minor in FoRSTER (1969, p. 39) . In the study of 
desmids, one mu t always be on one's guard against the description of individual specimens as 
taxa of different categories. Cf. 1oRDSTEDT (1877, p. 22). 

1\licrasterias borgei f. minor TnoM. n. f. 

Fig. 14 : 5, length 184 p. , breadth 172 p., Lago Maica . 

Forma minor quam forma specifica. 
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This plant looks like a diminutive M. jim.briata v. elephanta WoLLE. However, it may 
not belong to M. jimbriata at all . In spite of its small size, I am inclined to consider it as a 
forma minor of M. borgei KRIEGER . Compare also KRIEGER (1939, fig. 128 : 2) and fig. 7 : 12 
in the present paper . The membrane of the plant shown in fig. 14 : 5 is smooth and there 
are only a few small spines located here and there along the incisions. 

llficrasterias borgei v. quadri verrucosa TnoM. n. var. 

Figs . 7 : 10-11, 12 : 4, length 310-320 fJ-, breadth 230-240 fJ-, Lago Jurucui. 
Varietas magnitudine formaque speciei similis. Membrana cum proce sibu bini 

prominentibus, cum dentibus magnis, supra sinum intra basim lobuli lateralis in tructi 
The slender polar lobe indicates that this plant is more related to M. borgei than to 

M. apiculata. The variety is characterized by the frontal ornamentation which i made 
up of four large verrucae bearing blunt spines at their periphery as shown in fig. 7 : 11. 
Compare KRIEGER and ScoTT (1957, fig. 2 : 3). 

ll'Iicrasterias laticeps v. ampliata KRIEGER. 

Fig . 17 : 17, length 168-189 fJ-, breadth 200 fJ-, Lago Maica, rare. 
Micrasterias laticeps is a greatly diversified taxon. Many form and vari lie ha 

been described, mostly from the Brasilian region. ee the discu ion in BanGE (1925 p. 25). 

ll1icrasterias mahabuleshwarensis v. ampullacea (MA K.) NoRDST . 

Fig. 13 : 5, Lago Jurucui. 
This plant is more slender then the typical v. ampullacea. It eem to be an inter

mediate between v . ampullacea and ssp. eu.ropaea ( ORD T.) TEILT G. 

ll'Iicrasterias radiata v. gracillima G. 1. SMITH. 

Figs. 5 : 1, 14 : 2-3, Lago Jurucui and Lago Maica. 
The plant in fig. 14 : 2, like the plants in ScoTT, GRb BLAD and CRoA DALE (1965, 

figs. 81-82), definitely belongs to v. gracillirna G. 1. l\nTn . Identification of the plant in 
fig. 14 : 3, and the plants figured in ScoTT, GRONBLAD and CROASDALE (1965, fig. ), and in 
Trrol\IASSON (1965, fig. 7 : 3 and 1966, figs. 3 : 14-15, 5 : 3-6), is le ea However, from 
these and other similar published figures, I draw the conclusion that all the e plant miaht 
be gathered under M. radiata v. gracillima. There is, of cour e, some variation in the 
number of lateral lobes, in the length of polar lobe, and in the shape of it appendaae But 
on the whole, plants in this taxon are more slender than in the succeeding one. 

Mierasterias radiata v. groenbladii CRoAsn. 

Type M. radiata v. brasiliensis GRONBLAD 1945, fig. 83 (non 82). 

Figs . 13 : 4, 14 : 4, Lago Jurucui, Lago Maica . 
There is no doubt that these plants are identical with that figured by GRb BLAD (1945, 

fig. 83), and also with the plants designated M. jurcata RALFS by NoRDSTEDT (1870, fig. 2 : 13) , 
and M. radiata HAss. in BoRGE (1925, fig . 2 : 7) . The question of what is the correct name 
is a much discussed problem, see THOMASSON (1960, p. 24), GRONBLAD (1962, p. 7), COTT, 
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Gno BLAD and CnoA DALE (1965, p . 39) , and TrroMAS o (1966, p . 21) . This .i obviou ly 
rather a confusing situation. In my 1966 paper, I have indicated the relationship between 
the plant figured in GRONBLAD (1945, fig. 82) and M. radians, and according to GRONBLAD 
(1962) it hould be called M. radians v. brasiliensis (Gno BL .) Gno BL . For the slender plant 
in Gno 'BLAD (1945, fig. 83) CnoASDALE (ScoTT, GRo 'BLAD and CRoA DALE , 1965) has porposed 
the name AI. radiata v. groenbladii CnoA D. I have no objection . However, the figure 
(fig. 80) accompan ing her proposal show a con iderably slender plant than GRo 'BLAD' , 
and thi l nd r plant i mo t likely related to the plants designated M. radiata v. brasiliensis 
f. gracillima Trrmr. in Trro tA so (1966). The matter is complicated still more by the 

urr nee in the arne ample of the plant designated a M. radiata v. gracillima G. M. S:mTrr, 
TT, GRONBLAD and CnoA DALE (1965, figs. 81-82) and the plant hown in figs. 14 : 2-3. 

Thi l ad me to con ider at pre ent all these extremely slender plants a morphae of M. radiata 
v. gracillima G. 1. l\nTrr. To avoid confu ion, every valid determination within the radiata
radio a-group hould b followed b a drawing or reference to an ab olutely identical figure. 

1'\Iicra ter ia rotata (GnEv.) RALFS. 

Fia . 6 : 12, 7 : 7-9, 12 : 20, length (296)-330-360 p., breadth (296)-300-310 p., Lago 
Jurucui. 

The plant in fig. 6 : 12 clo el resemble M. rotata v . pseudoquadridentata GnoNBL ., 
and th one in fia. 7 : 7 i like AI. quadridentata KRIEGER . 

l\Iicra. teria truncata f. gibbosa THo:\r. n. f. 

ia . 12 : 1, 13 : 1-3, Lago Jurucui. 

Facie emicellulae unam protru ionem uprai thmalem permagnum praebens . 

Micra terias truncata i one of the most frequentl tudied 1\Iicrasterias pecie There 
ha b n to much allen lion to il outline, and thi has re ulted in the de cription of a large 
number of arietie and form . The pre ent population is characterized by a broad longitudinal 
rida on ach ide of the i thmu . It origin clo e to the i thmu een in figs. 12 : 1 and 
13 : 2. B cau e of th bo the plant ah a lie obliquel . 

Actinotaenium turgidum v. ligatum (W. and W.) TEILI 'G. 

Fia. 1 : 5, lena th 116 p., breadth 60 p., Lago Maiea. 

Thi plant i br acler than the typical v. ligatum; in vertical Yie' it is circular. 

Co marium contractum KmcHN . 

Fi a. 11 : 6 length 29 p. La go J urucui. 
There are many imilar taxa grouped under C. contractwn, and il v. e!lipsoideum: 

Lh om what imilar v. rotundatwn BonGE i a little larger. Compare al o C. contracturn 
f. jacob enii in TnmlA o - (1966, fig. 11 : 4), which i much larger. In l niEGEn and GERLOFF 
(1962) Lh f. jacob enii ha been included in C. contractum. 
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Cosmarium <lenticulatum v . rotun<latum. f. me<liolaeve FoRSTER. 

Figs . 9 : 1-2, length 128-132 p., breadth 80 p., Lago Jurucui and Lago Rio Preto da Eva. 
These plants are identical 'vith the taxon recently described by FoR TER (1969, p . 48, 

fig. 19 : 5). It might be tran ferred to C. gmenbladii. ll of the ob rv d plant are of 
moderate size, the sinus is open, and there is a bare area in the face of the semicells. They all 
seem to be near to C. denticulaturn v. ovale GRoNBL. Further figures are to be found in 
DEFLANDRE (1928, fig . 154), BoRGE (1899, fig . 1 : 20) and BoRGE (1925, fig. 3 : 25). ote, 
however, that the sinus of the plants in fig . 9 : 1-2 is open, and is therefore the same hape a 
in C. groenbladii. The sinus of all other plant referred to above i clo ed. In thi conte ' t 
I must mention that I am rather he itant about the interpretation of C. denticulatum in 
IRE 'EE- fARIE (1940) 0 

Cosmarium groenbla<lii (GRoNBL.) THo~r. n. omb. 

Basionym : C. denl'iculatum v. rotundatum f. gigantea GRO BLAD (194.5, p. 17, fig . 105). 

Figs. 10 : 1-3, length 224-230 (240-243) p., breadth 102 (132) p., Lago Jurucui. 
As has been pointed out b. GROl\BLAD (1945, p. 17) Lhe La. onomi arrana m nt of 

C. denticttlatum BoRGE and it varietie and form i a rath r inLri al probl m. I propo 
to separate from that group plant -which were de cribed b. GRo 'BLAD und r lh name of 
C. denticulatum, v. mtundatum f. gigantea, and to em ider Lh m a a parale p i . 
are very large plants, length 224-243 p.. The emicell are abovoid, and the inu i wid l 
open. Spines are long, stout and curved. I ha e ob rved an injur d mi 11, 
fig. 10 : 10, ·which could be designated as f. rotundatum. It i of about the arne lenalh 
(254 p.) but broader (150 p.) than C. groenbladii . The occmT nee of pine in the fa of lh 
semicells is noteworthy. The mall plant, length 171 (180) p., figured in COTT ROl\BLAD 
and CRoASDALE (1965, fig. 133) could be tran ferred lo C. groenbladii a f. m,inor. It ha 
a widely open sinus, obovoid semicells, and curved pine . 

Cosmarium ornatum v. p eudolagoen e FoR TER. 

Figs. 11 : 8-11, length 40 p., Lago Jurucui. 
As has been pointed out by BouRRELLY (1961), there i a trong resemblance to orne 

forms of C. commissurale BREB. Compare al o C. omatum f. maior B0RGE . (1890, fia. 4 : 29) : 
The present plant seems to represent an intermediate t pe beb een C. ornatum and C. 
commissurale. 

Cosmarium pseudopachydermum I oRn T. forma GRo BLAn, 1945. 

Figs. 9 : 4-7, length 105-126 p., breadth 66-71 p., Lago Jurucui. 
I have identified these plants as C. pseudopachydennum onn T. The figure repro

duced in NoRDSTEDT (1888, fig. 5 : 20) give no indication of the tructur of lhe cell wall. 
A somewhat aberrant figure is to be found in GRONBLAD (1945, fig. 135). role the in era a lion 
in the face of the semicells. Compare also C. incrassatum (FRITscn and Rtcn) KRIEGER and 
GERLOFF, and its v. brasiliense FoRSTER. 

Cosmarium sp. 

Figs. 9 : 13-14, length 25 p., breadth 26 p., Lago Rio Preto da Eva. 
This conspicuously ornamented plant i probably a new pecies. However, having 
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seen only one specimen, and not being quite sure whether it is a new species, I prefer for the 
present to leave the matter open . 

Xanthidium canadense v. ama.zonense FoRSTER. 

Figs. 13 : 7-8, 14 : 10, length 68 (136-153) f-L, breadth 140 f-L, Lago Jurucui. 
BoRGE (1925) was hesitant about the relationship between his population and X. antilo

paeum v. canadense J osn. I have considered all plants equiped with long and stout spines as 
belonging to X. canadense v. arnazonense FoRSTER (1969). 

Xanthidium fragile BoRGE. 

Fig . 2 : 5, 6 : 10, 15 : 1-6, length 60 (100-108) f-L, Lago Jurucui. 
There i no doubt that X. fragile is a taxon with a large number of forms . The present 

one re emble the plant depicted by GRo BLAD (1945, fig. 155) . 

Xanthidium mamillosum (GRo 'BL.) FoRsTER. 

Fig . 2 : 1-3, 4 : 4, 16 : 13, length 64-78 (112-124) f-L, breadth 112-127 f-L , Lago Maica 
and Lago Rio Preto da E a. 

The pine of thi taxon de cribed by GROi'iBLAD (1945) have a characteristic swollen 
mamillate ba e . In orne plant there are 1-2 frontal spines . The formae described by 
GRo 'BLAD (1945) are to be considered as belonging within the variation range of the species, 
exc pt f. longispina -v hich has a rather aberrant shape. The plant in fig. 2 : 3 is identical 
with GRo 'BLAD's mediolaeve, with the plant figured in DEFLA ·nRE (1928, fig. 155), and with 
X. canadense v. borgei FoR TER. In orne specimens, see fig. 2 : 2, there are as many as 
6 pair of long spines around the margins of the semicells. These plants with supernumerary 
pine could be de ignated a f. multispinum. X . mamillosum somewhat resembles X. amazo

nense coTT and CROA DALE, " ·hich ha , however, ovate semicell , and a shallow and open sinus . 

Xanthidium nordstedtii (GRONBL.) GRONBL . and ScoTT. 

Fia . 16 : 11-12, Laao Jurucui and Lago .i\Iaica. 
Related to thi taxon is X. antilopaeurn. v. ayayense GROi'iBL., which might be 

tran f rred to X. nordstedtii. The spines of X. nordstedtii rise from a base, which is absent 
in the imilar X. antilopaeunt v. ayayense. Compare also X . antilopaeum f. minor NoRDSTEDT 
(1877' fig. 6). 

Xanthidium paraguayense BoRGE. 

Fig . 11 : 5, 12 : 12 -13, length 58 f-L, breadth 60 f-L, Lago l\Iaica. 
In con idering relations between thi taxon and Cosmarium paraguayense BoRGE and 

orne other r lated taxa, ( ee TAYLOR, 1939, p. 118), one can not deny its strong affinities tu 
Cosmarium. The tructure of the membrane is evident from fig. 11 : 5 in the present paper. 

Xanthidium pseudoregulare v. hexagonum THmi. n. var. 

Fig . 2 : 4, 6 : 10, 15 : 7-14, length about 120 f-L, Lago Jurucui, Lago Rio Preto da Eva . 
Xanthidium pseltdoregulare as described b BoRGE (1903, p . 103, fig. 4 : 1) has solid 

proce e that are bifurcate. Another plant figured by GRo 'BLAD (1945, fig. 160) also has 
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solid processes but they have three stout spines. Both these plants are oblong-elliptic in 
vertical view. The plants figured here have thick hollow processes . There are 6 processes in 
lower series, and 4 in the apical one. The processes in the lower series have 3-4 stout spines : 
in the apical series the processes have 2-3 stout spines. In vertical view the semicells are 
almost hexagonal. But note that one can still distinguish between the front and the sides 
of the semicells, in some cases only because of the position of the apical proces e . Cf. 
X . sexangulare v. robustius (GRONBL .) FoRSTER (1969). 

Staurodesmus clepsydra v. obtusus (NoRDST.) TElLING. 

Fig. 1 : 9, Lago Maica. 
This plant is identical with the one designated as Staurastrum pachyrynchurn ORD T. 

in BoRGE (1903, p . 106, fig . 3 : 39) . In 1918 BoRGE (p. 47) transferred it to Staurastmm 
clepsydra v. obtusum NoRDST. 

Staurodesmus megacanthus v. triangularis (GRONBL .) TmLING forma. 

Figs . 1 : 12, 16 : 10, length 65 p., breadth 60 (80) p., Lago 1ai a. 
A large plant resembling a little Staurastrum wildemanii v. unispinijerurn COTT and 

PRESCOTT in FoRSTER (1964, fig . 33 : 17), which is mo t likely a separate taxon. The hape of 
the Amazon plants also resembles Staurodesmus megacanthus v. triangularis and I ha 
considered them as a forma of this, differing in having longer spine , cf. GR .. 'BLAD (1945, 
fig. 230) . There is also some resemblance to Staurodesmus nwcronatus . subtriangulari 
(W. and W.) CRoAsn. and S. dickiei v. rhomboideus (W. and vV.) LILLIER., but both arc 
generally smaller than the plants from the Amazon ba in. Compare also S. tripyrenoideum 
ScoTT and PRESCOTT (1961, p. 114, fig. 49 : 6) and S. megacanthum L ND. forma in l RIEGER 
(1932, fig. 15 : 1). 

Staurodesmus spencerianus (MAsK .) TElLING. 

Figs. 1 : 10-11, 16 : 9, length 32.5-34 (48.5-54) p., breadth 65-68 p., Lag ?llaica. 
These plants resemble those figured by FoRSTER (1964, fig. 33 : 1-2) under the name f 

Staurastrum selenaeum GRONBL., but are not identical. The plants figured in thi pap r are a 
little larger than those figured by FoRSTER. They resemble some forms of Staurodesmu 
cuspidatus v . curvatus (\V. \iVEsT) TEILING, and there are also S. aristiferus (RALF ) TnOl\r., 
and different forms of S. spencerianus ( 1AsK.) TEILING to be considered. The apex of the plant 
from the Amazon basin is concave, and the spines are short. I have consulted Dr. TEILii\G, 
and he has suggested S. spencerianus. Compare the figures in TEILTNG (1967, pl. 27). ee 
also THOMASSON (1966, figs. 14 : 5-7), plants which have been tran [erred by TElLING (1967, 
p. 85) to S. unguijerus v. pseudoamericanus (GRONBL .) TEILING, S. cuspidatus v. groenbladii 
FoRSTER, and S. megacanthus v. scotictLS (W. and W.) LILLIER. in FoRSTER (1969). 

Staurodesmus subulatus f. nordstedtii (G. M. SMITH) THo 1. 

Fig. 16 : 5, Lago Jurucui. 
This plant is identical with the plants figured in GRONBLAD (1945, fig . 186-187) a 

S. triangularis v. inflatus W. and W. TEILING (1967) has transferred this variety to S. sub
triangularis, also referring to GRONBLAn's figures. With reference to the figure of S. subulatus 
f. nordstedtii in TEILING (1967, fig. 19 : 5) I have identified the Amazon plants as that taxon. 
Note that the matter has also been discussed in ScoTT, GRONBLAD and CRoASDALE (1965, p. 49) 
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with reference to similar plants, there called Arthrodesmus rhomboideus v. longispinus 
CRoAso ., and altered to S. subulatus v. rhomboideus (HmA o) Tmu 'Gin TEILI 'G (1967) . There 
is no doubt that all these plants appearing under different names belong to the same tax:on. 
Cf. S. subulatus v. rhomboides f. longispinus (CnoAso .) FoRSTER. 

Staurodesmus validus (W. and W.) TrroM. 

Fig . 16 : 1-4, length 30-34 (52-58) p., breadth 28-34 (76-82) [1-, Lago Jurucui. 
Th c plant ha c two pyrenoids. There is a variety of S. validus, viz. v . subvalidus, 

\\hi h i characteriz d b the occurrence of two pyrenoids . However, I agree with TEILII\'G 
(1967) about the importance of the number of pyrenoids. In spite of the strong affinities 
betv c n th plant in fig 16 : 1 and S. subulatus (K "Tz.) Trrol\r. and its v. nordstedtii, I am 
in lined lo on ider that it also belong to S. validus. Note that the apex i more rounded, and 
Lhc pine le di ergent than in the typical S. valid us. Compare also figs. 16 : 2-4 which 
hm rather t •pical plants of S. validus, per hap a little too broad. 

Staurastrum boergesenii RA.cm. 

Th re i con iderable Yariation in the length and number (5-6) of processe , and the 
ngth and number of their terminal pines. There is al o variation in the apical and supra

i thmal ornam ntalion. Hence a number of varieties have been added by various authors. 
Ilo"· vcr, havina ludiccl the pre ent rich population, and compared it "\Yith already published 
figure~ I became rather doubtful whether it i practicable to keep all these separate varietie . 
In man · ca e th eem lo repre ent ingle individuals alone. In such cases the author have 
probabl had onl a few pccimens available. At present, I am inclined to con ider v. elegans 
BonGE (1925, fia. 5 : 12) a being a good variety, characterized by the uprai thmal bifurcate 
Ycrrucac. In the pre cnt population, fig . 1 : 14-15 and 19 : 15 re emble v. depauperatum 

H.Oi\BL. There are bolh 5 and 6 radiate plant which show different tage of reduction of 
rnam ntalion. orne of them are not unlike S . nudibrachiatwn BoRGE (1903, fig. 4 : 20) 

which ha al o been de cribed from Brazil. However, the similarity is superficial. Other 
plant .a. tho e in fig . 1 : 17, 19 : 12-13, and 13 : 10 are more like S . boergesenii itself, 

the fi()'. 5 : 53 in B0RGE EN (1 90), or it v. sirnplicior RACIBORSKI (1892, fig. 7 : 7) . 
Other fiaur to be compared arc Gnol'i'BLAD (1945, figs. 192-195), FoR TER (1964, fig. 30 : 8) , 
and in coTT GRO!'i'BLAD and CROA DALE (1965, figs. 223, 225-227). 

Staura trum brachioprominens f. minor Trrmr. n. f. 

Fia. 1 : 4, lenath 1 -20 (32-36) [1-, breadth 72 fl-• Lago Iaica. 
ellulae minore quam in pecie. 

ln pile f the maller ize I have identified this plant a S . brachioprominens B0RGESEN 
(1 90 p. 47 fia. 5 :52), and it might be considered as f. minor. The processe are relatively 
longer than tho e of B RGE EN' plant, and the margins of the proce e are pronouncedly 
cr nulat . In 1956, I di cu ed S. brachioprom,inens and orne of the related taxa. Hense it 
is evident that there are many tumbling-blocks in the interpretation of the taxa grouped 
around . brachioprom,inens. ll i intere ling to note that the major part of the nrieties and 
f rm "hich hav been identified a S. brachioprominens are all touter than B0RGE EN' 
plant. Th pre ent plant "\Yith it lender undulating proces e , is much more · graceful in 
appearance than all the e lout form . However, the shape and ornamentation of the emicell 
are imilar to C. brach ioprominens . Compare also S. caledonense H BER-PEsTALozzr. 
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Staurastrum cingulum (W. and W.) G. 1. S~un1. 

Fig. 18 : 21, length 28 (60) p., breadth 84 ·p., La go Maica. 
This is just the kind of plant which formely would have been called paracloxum, or 

perhaps gracile. Now, ho·wever, it is necessar to define a more convincing taxonomic 
position. It resembles S. arnericanurn (W. and W.) G. M. SMITH in GRONBLAD (1945, fig. 188), 
a rather expressionless figure, and also S. nodulijerum GRONBL. According to the analyses of 
the cingulum-group by BRoOK (1959, pp. 559-600) the present plant hould be placed with 
S. cingulum (W. and W.) G. 1\I. l\IITIT. Compare fig. 12 : 5 in BRooK (1959), a plant with 
somewhat shorter processes. There are, of course, some similar forms of S. pingue TEILI G, 
but they have longer and subcylindrical semicell , and different ornamentation. Compare 
also the larger S. cingulum (W. and W .) G. M. ~nTH in SKUJA (1948, p. 170, fig. 18 : 10), 
there called S. gracile RALFS. 

Staurastrum glabribrachiatum FoR TER. 

Figs. 3 : 5, 17 : 3, length 34 p., breadth 60 p., La go 1aica. 
This plant is of about the same shape and ize as . subpolymorphurn de cribed b BoRGE 

(1903, p. 107, fig. 4 : 13) . Both are six-radiate and the proce e are mooth. Ho\ e er, the 
present plant ha processes about twice a long a tho e of BoRGE' plant. 

Staurastrum. jurucuiense Tnol\r. n. p. 

Figs 5 : 7-8, 10 : 11, 17 : 15, length 16 (61) p., breadth 70-73 p., Lago Jurucui, Lago 
Maica, common. 

Staurastum parvum, biradiatum, sinu late aperto, anguli laterale in proce u perlongu 
tenues sursum divergentes extensi , proce ibus ad extremitate bifurcaLi , le i imo margine 
habentibus. Semicellulae spinam parvum ad angulo ba ales utriu que emicellulae haben 
apex elevatus. 

This delicate Staurastrum is characterized by its long and lender proce e , ' hich ha 
subparallel margins . The only ornamentation of the margin i a few prominent pine . Th 
processes terminate in two spines . The apex of the emicells i elevated, bearing four mall 
spines. There is a prominent spine on both sides of the sinus. This plant omewhat re emble 
S. lepidum v. latecurvatum GRONBL. 

Staurastrum leptocladum v. africanum G. S . . WEsT. forma. 

Figs. 3 : 4, 18 : 1, length 62 p., breadth 170 p., Lago Maica. 
The first figure shows a plant which bears a strong resemblance to the taxon de cribed 

by G. S. WEsT (1907, fig. 12). The second is more like the plant depicted b GRONBLAD (1945, 
fig . 218). 

Staurastrum nodulosum PRESCOTT forma. 

Fig. 18 : 17, length 25 (62) p., breadth 64 p., Lago Maica. 
Note that the basal part of the semicell is cylindrical, and not cup-like. Thi plant is 

very likeS. caledonense f. maior TnoM. in Tnol\IASSON (1965, p. 24, fig. 11 : 8). 
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tam·a trum octodontum v. lonO'ibrachiatum Tamr. n. var. 

Fig . 3 : 13, 6 : 11, length 11.2-13.5(94.5-104.5) p., breadth 73-85 p., Lago Jurucui, 
Lago Rio Prelo da Eva, rare. 

Forma nova a L po differt proce ibu longioribu et tenuioribu . 
Thi aricty i characterized by it long and lender proce se . The hape of the cell 

bod re emble S. octodontum K JA forma in coTT and PRE coTT (1958, fig. 15 : 2). The 
proce e , howe r, ar con iderabl longer. Compare al o S. octodontum v. tetrodontum 

coTT and no 'BLAD (1957, p. 43, fig. 27 : 14) . S. lepidum v. latecurvatum Gno 'BL. is larger 
and ha four apical pin . Compare al o S. subparvulum V E T and \i E T (1902, fig. 22 : 7) . 

taura trum oxyacantha . main coTT and Gn6l'\BLAD forma . 

Fig. 17 : 1, length 42-44 p., breadth 76-7 p., Lago Jurucui. 
The Amazon plant cliff r from the variet de cribed by coTT and GR6 BLAD (1957, 

p. 43, fig . 32 : 3-6) in having con iderabl longer proce e . Other imilar taxa are : 
cyclacanthum v. subacanthum RONBLAD (1962, p . 10, fig. 3) which is less spin , and 
subcontroversum I m GER and Bo RRELLY (1956, p. 166, fig . 12 : 128-130) which i also 

pin and ' hich i a mailer plant. The imilar S. cyclacanthum \V. and W. forma in 
COTT and ROA DALE (1964, p. 30, fia . 197-19 ), which i unlike to belong to 

. cyclacanthum \V. and Yv., i al o mailer . The hape of the Amazon plant i al o ver like 
that of . gracile v. CUI'tum ORD T. The dra,Yina of thi variet- reproduced b ~ORD TEDT 
(1 70 p. 191 fia. 4 :53) ha rather a rough outline . It eem to be a plant from the anatinum
ar up. \\'ilhin Lh anatinum-group there are orne plants grouped with S. anatinum f. 
hirsutum Bn OK "hich re emble the mazon plant but the apical ornamentation i different. 

f. al o . eleganti imum v. brasiliense f. triradiatum FoRsTER (1969, fig . 46 : 4-7) . 

, ' taura trum p eudoquadranO'ulare Trrmr. n. p. 

-10 l nalh 30 (46) p. Laao Rio Preto da Eva. 
nauli uperioribu in proc u breYe bifido producti anguli inferioribu aculei 

bini~ in Lrucli . 
Thi plant i Yer lik . quadtangulare BREB. However, the proce e and pine 

n Lh anal of ~ micell are local d in the inver e order, viz. there are hart proce e with 
L" o fairl~ l nrr pine at the uperior an ale , and two lana pine at the inferior angle . 

tam·a tnun quadrinotatum GR6NBL. forma. 

Firr. 3 : 11 l nrrth 21.5( 4) p. breadth 102.5 p. Laao Rio Preto da Eva. 
Lib.. Lhe ln:on d cribed b · R .. :\'BLAD (1945 fia. 25 ), thi plant ha four apical pine . 

Th mi ll ar a liLLl more cup- haped than tho e of GRONBLAD's plant . However there 
om Yarialion in hape of ~ micell , compare coTT GRO:\'BL D and CRoA DALE (1965 

fig . 213-215). Their plant in fig. 213 i ver like . subarnericanum de cribed b GROi\'BLAD. 

tam·a trum rectanO'ulare BoRGE forma. 

Fia. 17 : 12, l ngth 4 p., breadth 32 p., Lago Jurucui. 
Thi plan L i imilar to the one de cribed b GROl\BLAD (1945, p. 32, fig. 301) a 

f. elongata of . :::;onatum, B n.c. :\'ol that there i al o a reference to . rectangulare BoRGE. 



4-8 KUNO THOMASSON. - AMAZONIAN ALGAE 

However, in the description of S. rectangulare by BoRGE there is a reference to S. zonatum 
B0RG, so this is obviously an intricate relationship, see also TrroMAsso (1966, p. 35). 
Having studied a great many figures of S . zonatum, and its varieties and forms, and the few 
published figures of S . rectangulare and its varieties. I am inclined to consider this Amazon 
plant as a specimen of S. rectangulare BoRGE. The f. elongata GRONBL. of S. zonatum B0RG. 
probably also belongs to S. rectangulare. Cf. Monms (1895, fig . 14) . 

Staurastrum sebaldi v. ornatum NoRnsT. 

Fig . 3 : 7, length 60 fJ-, breadth 86 fJ-, Lago Maica. 
Similar plants have sometimes been grouped with S. manfeldtii but the taxon described 

by DELPONTE has relatively cylindrical semicells and a narrow sinus. 

Staurastrum siolii f. divergens TrroM. n. f. 

Figs . 3 : 15, 19 : 20, length 44 (72) fJ-, breadth 80 p., Lago Maica. 
Forma quasi eadem magnitude ac species; differens proce sibus divergenlibu , non 

convergentibus . 
Staurastrum siolii ScoTT and CROASDALE has converging proce ses : the pre ent forma 

is characterized by diverging ones. Otherwise, the size, shape, and ornamentation are ver 
similar. Compare also S. tangoroaii in TrroMA soN (1960a, p. 239), S. pseudoplanctonicum 
v. planctonicum TElLING, and S. johnsonii v. amazonense FoRSTER both in FoR TER (1969) . 

Staurastrum spiculiferum f. minor TrroM. n. f. 

Fig. 17 : 9, length 22(28) fJ-, breadth 40 fJ-, -Lago Maica. 
Cellulae parva, multo minores quam in specie. 
This forma is characterized by its small ize. It i a triradiate plant. 

Stamastrum stelliferum v . evolutum TrroM. n. nom. 

Basionym : S. leptopus V. corpulentum THOM. in SCOTI, GRONBLAD and CROASDALE (1965, p. 55, fig. 194.), 
non THOMASSON (1960b). 

Figs. 17 : 6, 18 : 13-15, length 25.2-32(70-78) fJ-, breadth 72-100 fJ-, Lago Jurucui. 
There is no doubt that the plant in fig. 17 : 6 is identical to the plant figured in coTT, 

GRONBLAD and CRoASDALE (1965, fig . 194) under the name of S. leptopus f. corpulentum Trro r. 

However, the identification may not be correct. After study of the pre ent population, which 
includes plants like those in figs. 18 : 13-14, the relationship to S. stelliferum BoRGE eems 
to be most plausible (compare fig. 18 : 16 in the present paper) . The ornamentation in 
S. stellijerum is much reduced, unlike that of the plants discussed above. The ornamentation 
in these plants is of the same type as inS. longimum v. spiniferum ScoTT and GRo BLAD (1957, 
fig. 20 : 3), but the processes are smooth. Note also that CRoA DALE (in ScoTT, GRo 'BLAD and 
CROASDALE, 1965, p. 55) has empha ized the affinity between S. leptopus KRIE GER and 
S. stellijerum BoRGE, likewise also FoRsTER (1969, p. 95). 

Staurastrum subanchora GRONBL. forma. 

Figs. 3 : 6, 8 : 1-3, 17 : 2, length 60 fJ-, breadth 97-104 fJ-, Lago Maica. 
Because of the indistinct drawings, the ornamentation in this taxon de cribed b 

GRONBLAD (1945, figs. 278-279) is rather difficult to discern. However, it is an way not a 
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heavy as in the present plants, which have verrucae while GRONBLAD has indicated only 
granules. Jeverthele s, I have identified my plants as the same as those described by 
GRONBLAD . The size and hape fit well, and the relation between granules and verrucae is 
just a question of different stages of development of ornamentation. I have also observed 
Janus-form 2+ 3, see fig . 17 : 2. In these plants the biradiate semicell resembles S. anchora 
W. and W. figured in ~nTn (1924, fig. 77 : 8) . There are some other taxa which resemble 
the Amazon plant , e.g . that figured as S. johnsonii v. altius FRITSCH and RICH in GRONBLAD 
(1962, p. 11, fig. 29). It is almost identical to the plants discussed above. The choice between 
the plants drawn by GRo 'BLAD in 1945 and 1962 seems to be a matter of opinion. However, 
having tudied some African populations of the taxon described by FRITSCH and Ricn, I think 
that the Amazon plants are better put with S . subanchora than with S. johnsonii v. altius . 
S. subanchora belongs to the S. planctonicum-group. 

Staurastrum submanfeldtii v. convergens GRo 'BL. forma . 

Fig . 18 : 9-10, length 40 fJ-, breadth 80 fJ-, Lago Maica. 

Thi plant re emble S. submanfeldtii v. convergens described by GRONBLAD, (1945, 
fig. 2 6) ' hich eems to be more clo ely related to S . approximatum than to S. submanfeldtii. 
Both' r de crib d by v E T and WE T (1902, pl. 22) . However, S . submanfeldtii v. conver
gens ha rather prominent ornamenlation on the basal portion of the emicells . In the plants 
from Lago laica there are only a number of small granules. There are some more plants 
to be compared, e.g. S. gracile forma in KRIEGER (1932) which is only of about half the size of 
the Amazon plant. S. sebaldi v. ornatum in FoRSTER (1964, figs . 31 : 9-11) is another similar 
plant, and o i taurastrum p. in TnoMA or (1960b, fig. 9 : 21), which is of about the same 
hape and ize a the plant figured here. These plants al o resemble the plant which has been 

de ignaled a . cerastes v. coronatum f. inflatum ScoTT and PRESCOTT by HIRANO (1967, 
p. 64, fia . 14 : 1-2). Becau e there i ornamentation, although reduced, on the base of the 
emicell , I have preliminaril placed these plants with the variety described by GRONBLAD . 
lore material i needed for the analy i of the taxonomic relations . 

Staura trum tectum. v. aJ ayense GRo BL. 

Fig . 3 : 12, 17 : 7, length 28-30 (95-100) fJ-, breadth 140.5-156 fJ-, Lago Maica. 
Thi forma i characterized by its long processes. Compare S . tectum BoRGE in 

fig. 17 : 6. ome form of S. quadrinotatUln GRo ·nL. and S . tectum v. ayayense GRo BLAD 
(1945, p. 31, firr . 2 9-291), and FoR TER (1969, figs . 38 : 8-10) are also similar. Compare 
al o . guentheri in TIIOMA oN (1955, fig. 3 : 3, and 1956, fig . 12) . 

Staurastrum thienemannii KRIEGER forma . 

Fig. 17 : , length 14 (36) fJ-, breadth 58 fJ-, Lago Rio Preto da Eva . 
Thi mall four-angular plant with smooth processes resembles S. thienemannii f. 

triradiatum coTT and PRE coTT (1961, fig. 42 : 5). Other similar plants are S . thienemannii 
v. calvum coTT and PRE,COTT (1961, fig. 42: 6) and S. tryssos ScoTT and GR6NJ3LAD (1957, 
fig . 28 : 15), but both are larger and five-angular. Compare also S. glaphyrum W. and W. in 

COTT, GR6 'BLAD and CRoA DALE (1965, p. 54, fig. 186) . 
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Staurastrum triundulatum v. brasiliense GRoNBL. 

Fig. 17 : 8, length 32 fl- , La go J urucui . 
Compare GRONBLAD (1945, p . 32, fig . 296). This taxon differs from the very similar 

S. subindentatum v. brasiliense f. sexspinulosurn FoRSTER in its long processes . They might 
be considered as different forms of the same taxon . S. subindentatum v. lepidijorme CROA n. 
(in ScoTT, GRoNBLAD and CRoASDALE, 1965, p. 60, fig. 212) is also closely related to this group . 

Staurastrum vestitum v. subanatinum W. and W. 

Figs. 3 : 1-3, 19 : 17-19, length 40-48 p., breadth 112-124 fl-, Lago Maica. 
See ScoTT, GRoNBLAD and CRoASDALE (1965, figs . 220-221) . Compare al o S . vestitum 

v. denudatwn in NoRDSTEDT (1870, fig. 4 : 40) . Cf. FoRSTER (1969, p. 98) . 

Staurastrum wolleanum v . brasiliense ScoTT and CRoAsn. 

Fig. 18 : 20, length 42 (68) fl-, breadth 32 (72) fl-, Lago 1aica. 
There are seven processes in every whorl. It is of some intere t to compare th pre en t 

plant with S . subunguijerum v. goyazense described by FoRSTER (1964, fig . 34 : 8-11) and 
transferred by TElLING (1967, p. 552) to Staurodesmus. I agree with him that it i doubtful, 
it may more likely be a reduced form of Staurastrum wolleanum v. brasiliense than a 
Staurodesmus . 

Teilingia wallichii (JAcons .) BouRRELLY. 

Fig. 11 : 14, Lago Jurucui . 
There is no doubt that T . wallichii resembles some forms of T. granulata (RoY and 

B1ss. ) BouRRELLY, see e.g . ScoTT and PREscoTT (1961, fig. 60 : 5) . Thi ha alread been 
pointed out by GRo 'BLAD (1945, p. 32) . I have not ob erved the v. bol'gei de cribed b 
GRoKBLAD, which is characterized by its apex being retuse in the central part. Thi variet 
has been recorded from Brasil by BoRGE (1925), ScoTT, GRoNBLAD and CROA DALE (1965), 
FoRsTER (1969) . 

Desmidium pseudostreptonema W. and W. 

Fig . 12 : 5, Lago Jurucui. 
This taxon should be carefully compared with D. bengalicum T RNER, ee e pecially 

fig . 19 : 3 in TuRNER (1892). 

Brachionus mirabilis DADAY. 

Figs . 20 : 1-3, Lago Jurucui . 
In the sample from Lago Jurucui there are two distinct types of B. mirabilis, one with 

bowed and converging postero-dorsal spines (figs. 20 : 2-3). 

Dipeuchlanis sp . P 

Figs . 23 : 2-3, leng-th 160 fl-, breadth 96 fl-, toes 56 fl-, Lago Jurucui. 
Body dorso-ventrally compressed, lorica of two plates, with no po terior notch. The 

toes are long and slender. 
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Lecane armata TnoM. n . sp. 

Figs. 24 : 6-7, length 96 !J-, breadth 92 p., toes 40 p., Lago Jurucui . 

This species is characterized by its spiny lorica, the pattern of surface markings 
is shown by the figures. It is unique within the genus . Cf. L. gilardi BERZINS. 

Lecane corn uta (0. F. MuLLER) . 

Fig. 21 : 8, length 122 ~-'-' breadth 112 ~-'-' Lago Maica. 
The size of the animal in this sample is between that of the type form and its v. oidipus 

HA ER. ee the discussion of the taxonomic relation in HAUER (1956, pp. 299-300) . 

Lecane curvicornis (MuRRAY) . 

Fig. 21 : 6, length 132 !J-, width 100 p., toes 64 !J-, Lago Maica . 
Thi is not a ver t pical specimen, and it has some features of f. nit ida (M RRAY), 

compare fig. 22 : 1. Another interesting specimen from Lago Maica is the one in fig. 20 : 11, 
leng th 132 !J-, width 116 ~-'-' toes 80 !-'-· It is identical with the animal figured in HAUER (1965, 
fig. 15). The hape of the claw is notable. The third specimen figured here in fig. 4 : 9, 
al o from Lago 1\Iaica, i large- ized, length 202.5 !J-, width 148.5 p., toes 135 !-'-· Its relation to 
L. curvicomis i doubtful. 

Lecane curvicornis nitida (MuRRAY). 

Fig. 22 : 1, length 150 p., width 108 !J-, toes 68 ~-'-' Lago Jurucui. 

Lecane lauterborni HAuER il 

Fig. 21 : 7, length 108 1-1- width 80 ~-'- ' toes 42v-, Lago Jurucui. 
The identification ha been made with some hesitation. Compare also L . mucicola 

(BRYCE), and al o L. intrasinuata (OLoFssoN), the latter figured, for example, in HAUER (1935, 
fig. 16). 

Lecane leontina TuR 'ER. 

Fig . 4 : 8, 23 : 5, length 227 !J-, width 167.5 !J-, toes 154 !J-, Lago Maica. 
The hape of the lorica, its tail-like projection with b...-o long spines, and extremely 

long, lender toes are characteri tic of L. leontina. Hovvever, I have not been able to observe 
Lhe ba al picule of the claw. revertheless, I am inclined to identify this specimen as 
L. leontina. Earlier records of L. leontina from South America are from Brazil, Paraguai, 
Venezuela, and Colombia . 

Lecane melini TrrOl\L 

Fig . 20 : 9-10 22 : 5, length 160 ~-'-' ·width 108 ~-'-' toes 60-64 ~-'-' Lago Jurucui and 
Lago iaica. 

This taxon wa fir t described in 1954 and has turned out to be a widely distributed 
rotifer in the Amazon ba in. It has also been reported from Venezuela by HAUER (1956). 
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Lecane methoria HARRING and MYEns. 

Fig . 21 : 9, length 68 !-"-, width 52 fJ-, toes 24 fJ-, Lago Maica . 
This little rotifer is most likely L . methoria, see HARRING and MYERS (1926, p. 343, 

figs. 19 : 1-2), TARNOGRADSKY (1916, p. 44, figs . 26-27). However, BARTOS (1959, p. 478) 
united it with L . stichaea HARRING, as was already done by CARLIN. They are certainly similar, 
but L . stichaea is a considerably larger species. 

Lecane pertica HARRING and MYERS. 

Figs. 21 : 3-4, length 108-124 fJ-, toes 45-56 fJ-, Lago Jurucui. 
This is probably identical with the Lecane sp . figured by GILLARD (1967, fig. 12) from 

Lago Jurucui . 

Lecane remanei HAUER. 

Figs . 22 : 2, 23 : 1, length 126.4-128 fJ-, width 107.2-112 fJ-, toe 4 fJ-, Lag Jurucui. 
This animal was recently (1964) described by HAUER . It seems to be ·widel di tributed 

in the Amazon basin. 

Lecane saginata HARRING and MYERS P 

Figs. 21 : 5, length 112 fJ-, width 84 fJ-, toes 46 fJ-, Lago Jurucui. 
Another troublesome identification. Compare the ralher similar L. aquila HARRY 'G 

and MYERS in HAUER (1958, fig . 3), and also L. intrasinuata (OLoF o ) in HA ER (1935, 
fig . 16), and L . levistyla 0LoFsso (syn. L. scobis HARRING and MYER ) . 

Ptygura. sp. 

Fig . 24 : 11. Lago Maica. 
Impossible to identify in preserved samples. 

Testudinella ahlstromi HA ER. 

Figs. 4 : 10, 24 : 1, length 128-129 fJ-, width 96 fJ-, Lago Jurucui, Lao-o l\Iaica. 
All four previously published figures show the ventral side, the pre ent p cimen i 

shown from the dorsal side. The anterior dorsal margin is tripartite. It i a lillie more 
protruding than in the earlier figured specimens. 

Testudinella amphora HAuER. 

Fig . 24 : 3, Lago Maica. 
The identification of many Testudinella specimens is rather difficult, becau e of the 

occurrence of animals which are not fully-grown, and some variation in shape due to the 
preservative. This specimen resembles T . amphora, with the anterior part not et full 
developed, compare HAUER (1938, fig . 80) . 

Testudinella semiparva HAuER. 

Fig . 24 : 4, Lago Jurucui . 
The shape of this animal resembles to a high degree the specimen figured in AnL TROl\I 

(1938, fig. 8 : 8) as T . parva (TERNETz). However, as has been pointed out by HA ER (1938, 
p. 559), T . parva has a very characteristic foot opening which has a transverse elliptical 
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posterior part. Therefore the specimen from Lago Jurucui, as well as the one figured by 
AHLSTRO r, should be considered to be T. semiparva, which has been described from Indonesia. 

Testudinella tridentata amazonica THoM. n . ssp. 

Fig. 22 : 9, Lago Jurucui. 
Thi Amazon taxon has a characteristic long spine on both sides of the antero

median spine. It should be compared with T. dicella MYERS in AHLSTROM (1938, fig. 8 : 5), 
in which the median spine also has a distinct median line. Compare also T . tridentata 
ajricana BERZI v in GILLARD (1952, p. 345, figs. 6 and 7 d). 

In pre erved samples there are always many indeterminable animals . A few of them 
may be identified when living specimens have been studied. The one in fig. 22 : 7 from Lago 
Jurucui ha a very characteri tic house which is attached on Desmidium with a long foot. It 
might belong to the Vagnicolidae, but the less likely possibility that it is a rotifer cannot be 
excluded. In the ample from Lago 1aica there was a curious ciliate, fig. 22 : 6 . Length 146 p., 
including the peculiar anterior appendage, breadth 72 p.. The colour is yellowish, its contents 
were four long diatom specimens . 
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