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Resumen. Una especie nueva de Difflugia Leclerc, se encon lró sobre vegetación 
flotante de un cuerpo de agua somero de la provincia de Chaco, Argentina. D. 
rafaeli sp.nov. se caracteriza por presentar una teca esférica (relación longitud/ 
diámetro ... l ) con un cuello recto, corto pero conspicuo. El pseudostoma es 
desde arriñonado hasta triangular con bordes redondeados. Dime nsiones de 
la teca: longitud: 124.2-147.5 µm; diámetro: 130.8-147.5 µm; altura del cuello: 
11.0-1 7.6 µ.m . La nueva especie también se caracteriza biomélricamente. Se 
concluye que existen diferentes phena (con protuberancias o sin ellas) dentro 
de la población . 

Palabras clave: amibas testáceas, especie nueva, cuerpo de agua somero, Chaco, 
Argentin a . 

Abstract. In the íloating vegetation of a swamp in the province of Ch aco, 
Argentina, a new species, Dif!lugia Leclerc was found. D. rafaeli sp. nov. is 
characterized by a spherical shell (ratio length/diameter ... 1) with a straight, 
short but conspicuous n eck. Pseudostome kidney- shaped to triangula r with 
round angles. Shell dimensions: length : 124.2-147.5 pm; diameter: 130.8-147.5 
pm; he ight of neck: 11.0-17.6 pm. T he new species is also biometrically 
character ized. It is concluded that there are different phena (with and without 
protuberan ces) within the population . 
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lntroduction 

As part of the research tha t we are conducting on the subtropical fauna 'of fre ·h 
water testa te am oebae, we recorded the following species in a swamp in the provincc 
of Chaco, Argentina: Centro-pyxis aculeala f. bacillaris Lena & Zaidenwerg, C. discoides 
(Penard) Deflandre, Cucurbitella crateriformis Gauthie r-Lievre & T homas, C. oblnraJa 
var. micropyla Dioni, Difflugia acuminala Ehrenberg, D. capreolala Penard, D. corona 
Wallich, D. corona f. tuberculata Vucetich , D. lobosloma Leidy, D. pleu.slonica Dioni , D. 
pyriformis Per ty, D . .slella.sloma Vucetich, D. urceolala Carte r, Difflugia sp ., Euglypha 
tuberculata Dujardin, Euglypha sp. , Lesquereu.sia, modesta Rhumbler, L. modesta var. 
caudata (Playfair) Thomas & Gauthier-Lievre, L. spiralis (Ehrenberg) Bütsch li, 
Lesquereusia sp ., Nelzelia luberculata (Wallich) Netzel, and N. wailesi (Ogden) 
Meisterfeld. In the floating vegeta tion of the same swamp a new species oí DiJ!l.ngia 
Leclerc was found , which is described and illustra ted in thi s work, as well as 
biometrically characterized . 

Material and methods 

Specimens were obtained from the submerged roots of the water cabbage Pi.stia 
slratiole.s at La Cava swamp, Dep artm ent of San Fernando, province of Chaco, 
Argentina. It is a water body situa ted on the westside of the Paraná River valley 
(27º 27' S, 58º 57' W), about two kilom eters from the main course of the river. lt is 
an environment with abundan t organic sediments, anoxic a lm ost to the surface 
during the months of greater temperature U anuary and February). 1 t is densely 
covered by macrophytes -which preven t win d stirr ing and reduces drastically th e 
incident light in the first centimeters beneath vegeta tion-, with an acid water 
trend, and practically isola ted from the Paraná river 's hydrodynamics. T he water 
in the dense, shad ed regions of this swamp has a low level of dissolved oxygen 
(measurements taken at the surface have rarely shown more than 5% satura tion 
and often ni!), as it is characteristic of tropical swamps of South America. More 
de tai ls about the environmental characteristics of th is Chaco swamp can be found 
in Broquetas de Zozaya & Neiff (199 1) and Bruquetas de Zozaya & Poi d e NeiIT 
(1993 ). At the sampling moment (October), air temperature was 24ºC, water 
temperature 26ºC, dissolved oxygen O. 7 mg/1 and pH 6.8. 

Toe tests, previously fixed in form aldehyde 4%, were measured by m eans of a 
light microscope a t a magnification of 400x ( obj ective 40x, ocular I Ox). Far the 
study of sh ell morphology, shells were coated with gold-palladium and examined 
with a JEOL Tl OO scanning electron microscope (SEM). 

Biometric characterization was made following Sch ónborn & Peschke ( l 988). 
Ideal individuals were constructed following Sch ónborn et al. ( 1983) and Schónborn 
& Peschke ( l 988) (Table 1 ). 
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Difflugia rafaeli sp. nov. 

Diagnosis. Shell almost spherical ( xtotal length= 138.0µm; x7 maximum diameter 
= 138.2 ,um}, with a stra ight and short neck. Pseudostome small, variable, from 
kidney-shaped to triangular with rounded angles; its diameter (x= 36.5 ,um) 
corresp onds, approximately, to a quarter of the shell diameter. 

DescrijJlion. Shell spheroidal, with a short, straight, and conspicuous neck (Figs. 1-
3, 7). Coating formed by irregular, siliceous particles, from small (3-4 ,um) to 
m edium ( 12-1 7 ,um) size, that do not project distinctly off the con tour of the test. 
Sorne of th e specimens (33%, n= 30) have rounded protuberances on their tests 
(Fig . 2) which are also easily recognizable in the light microscop e. Toe pseudostome, 
proportionally sm all in comparison with the diameter of the test, varíes from 
kidney-shaped to triangular with rounded angles (Figs. 4, 9). lts edge is constituted 
by small size particles arranged in quite a regular way which , as seen by the light 
microscope, appears to have a thin rim. The n eck, formed by small elements of 
homogeneous size, has thicker particles on its base, arranged in a row in a necklace 
manner (Figs. 2-3). T he organic cement network thatjoins the coating elem ents 
has rings with a centra l pore. Sorn e of them are well defined (Fig. 5, arrow), about 
2 µ,m in externa! diameter and 0.56 ,um in interna! diameter; the oth ers are Jess 
noticeable, wi th pores range between 0.66 ,um and 0.75 ,um. An even smaller 
mesh is infrequently seen beneath the pores (Fig. 6, arrow). The empty tests (63%, 
n = 30) are greyish, whereas those shells with protoplasm are opaque and dark 
brown-coloured. 

Tyt;e-locality. La Cava swamp (27º 27' S, 58° 57'W), department of San Fernando, 
province of Chaco, Argentina. 

Holotype. Permanent slide in Canada balsam deposited at the Museo de La Pla ta, 
Departamento Científico Zoología de Invertebrados (Protistas), La Plata, Argen tina 
(MLP}, No. 002. 

Paratypes. Severa! specimens d eposited in the same collection , No. 003. 

Etymology. The specific nam e is dedicated to our friend and colleague, Lic. Rafael 
Urréjola, ofthe Scanning Electron Microscopy Service ofthe Facultad de Ciencias 
Naturales y Museo, Universidad Nacional de La Plata, Argentina. 

Discussion 

T he genus Difflugia Leclerc 18 15 is ch aracterized by a she ll composed of 
agglutinated mineral particles and diatom-frustules, whereas the genus Netulia 
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Figs. 1-6. Diffl-ugi,a rafaeli sp . nov. !.Ve nl ro-la le ra l vicw (scak ba r = 50 ¡1 11 1. 2. Spec1111L"l1 
wilh p roLUbe ra nces (arrow) (scale ba r= 50 ¡m1). 3. De t.ai l o f Lhc ncck (scak b;i r = 10 ¡11 11). 
4 . De i.ail o f' die pseudoslo me (sea le ba r = 1 O JJ l11). 5-6. Det.a il o f die o rga 11ic 11eLwork (5 . 
Arrow ind icale s a ring and po rc . 6. An u w ind icales o rga 11ic 111e~li) (sc:a le bar = 5 ¡w1). 
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Ogden 1979, aside from the usual mineral particles and dia tom-frustules, is able 
to construct the sh ell of autogenous siliceous components (idiosomes). We include 
D. rafaeli sp . nov. in the genus Dij]lugi,a Leclerc dueto the fact tha t the study of the 
shell m orphology does not give evidence of idiosomes. 

We compared the new species to those Dij]lugi,a species, whose morphology 
coincides with the globose, ovoid-globose, collared , and lobed groups, according 
to Lhe sections created by Gauthier-Lievre & Thom as ( 1958). From the comparison 
with the species belonging to the globose and ovoid-globose groups, il results that 
none of them has a neck whereas the new species here described does have it. 
From the com pa rison with the species be lon ging to lhe collared group , we 
concluded that the g reate r affinity of D. rafaeli is wi th D. brevicolla Cash and D. 
kabylica Gauthi er-Lievre & Thomas. Both of them have a wel l defin ed neck bul 
shorter than thal of D. rafaeli, and their pseudostomes are circular. On the other 
hand, the ratio diameter/pseudostome is proportiona lly smaller in our specimens 
than in those of D. brevicolla and D. kabylica. T he new species a lso differs strongly 
in the ratio tota l length/maximum diamete r which , un like D. brevicolla and D. 
kabylica, has an a lmost circular figure. In the case of the Dij]lugia belonging to the 
lobed g roup, we have compared th e new species only to those which , besides 
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Figs. 7-9. Dijflugia rafaeli sp. nov. 7-8. Idea l individual, latera l (7) and ventral (8) view, 
comtructed using the median va lues as axes (O: maxirnum diameter; Hn: height of neck; 
L: total length; P: diameter of pseudostome). 9. Three difTerent forms of the pseudostome. 
Scale bar = 50 µ.m. 



6 E.C. lDPRETIO Y M.C. VUCETICH 

"' ': 1 § 
E 

l 6 
"' '-o 4 .... 
'-' .o 
E 
:::, 

2 
z o 

126.5 131.5 136.5 141.5 146.5 

Total length (in µm) 

__J 

14 
"' 12 = '-' 
E 10 .ü 
8.. 8 "' '-o 6 .... 
..8 4 
E z 2 

o 
22.5 27.5 32.5 37.5 42.5 

Diameter ofpseudostome (in µm) 

12 
V) 

= 10 '-' 
E ·¡; 8 8.. 
"' 6 '-o 
] 4 

§ 
z 2 

o ---

10.9 12 .9 14 .9 

Hoigh• of •=k (io µm ) _::_ _J 
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being lobed, have p rotuberances on the ir shell (as 33% of our specimens) . Among 
these, the m ost sim ilar sp,ecies is Difflugi.a muriformis Gauthier-Lievre & T homas 
1958, since it presents sorne similar dimensions as, for example, total length and 
m aximum d iameter. However, according to the original description of Gauthier­
Lievre & T hom as and our own observations, D. murif ormis sh ould be included in 
Netzelia, just as it happened with N. luberculala (Wallich) Netzel, which was initially 
included in Difflugi.a. 

We conclude tha t we are in the presence of a size m onomorphic popula tion 
because, in agreement with the biom etrical treatm ent carried out (Fig . l O), it was 
not p ossible to separa te the sample into indepen dent popula tions. 

In a previous survey ofthe testa te am oebae of Argentina (Vucetich & Lopretto 
1995), 7 1 species of Dif!lugi.a were listed . Among them , D. corona f. tuberculala 
Vuce tich l 973, D. muriformis Gauthier-Lievre & Thomas l 958, and D. pleustonica 
Dioni l 970, are characterized by having a regular arrangem ent of protuberan ces 
on the surface of the shell. As the ty pical form of D. corona and D. corona f. tuberculata 
are often found together in th e sam e samples (Vucetich l 973, 1978), furthe r 
biometrica l studies in p rogress will help to reveal whether th ey are separate entities. 

Furth ermore, we suggest there a re d iffe rent phena (i.e., different forms or 
phenotypes occurring within a single popula tion ) in Dif!lugia rafaeli, as it has been 
described by Schónborn ( 1962) for Dif!lugia limnetica. For this reason , we agree on 
the use of Mayr's (1963) term "polyphenism" (in the sense of a "nongenetic" 
change ofphenotyp e) to describe the existence of such variants in our new species. 

Table l. Biome tric characte rs from Difflugia rafaeli sp. nov. (n umber of specime n s= 30; 
a li measurements in µ.m from light microscopy) 

C haracte r m 1n max x M s V L, Lz 

to tal len gth (L) 124.2 147 .5 138.0 138.5 6. 1 4.4 125.7 150.2 
m a x1m um 

diame te r (D) 130.8 147 .5 138.2 138.0 4.4 3.2 129.4 147.0 
d iameter of 

p seu dosto me (P) 2 1.0 47.6 36.5 35.6 4.9 13.5 26.6 46.3 
he igh t o f 

neck (Hn) 11.0 17.6 13.5 13.9 2.1 15.3 9.4 17.6 
L ID 0.92 1.09 1.00 1.00 0.05 4.58 0.91 1.09 
D/ P 2.96 6.72 3.87 3.84 0.66 17.05 2.55 5. 19 

mi n = mínimum; max = maximum; x = arithme úcal mean: M = median; s = ~tandard deviation; 
v = coem cienl of variation (%): L

1 
= 95% coníidence in terval, lower limit; Ly = 95%coníidence in terval, 

upper limi1.. 
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