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A New Species of Testate Amoebae of the Genus Difflugia from the Freshwaters of Azerbaijan
(Rhizopoda, Testacea, Difflugiidae). Snegovaya, N. Yu., Tahirova, E. N. — A new testate amoebae
species Difflugia alekperovi sp. n. was found during a faunistic study of inland waters of Lenkoran Region,
South-Eastern Azerbaijan. The morphology and biometry of this species was described by LM and SEM
investigations.
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Hosslit Bup pakoBuHHbIX amMé6 popa Difflugia us mpecubix Bogoémos Asep6aiimxana (Rhizopoda,
Testacea, Difflugiidae). Cuerosasa H. 10., Taruposa 3. H. — HoBsblit Bup pakoBuHHbIX amé6 Difflugia
alekperovi sp. n. 6bU1 HaiifieH IpK IpOBefeHNM (QAyHUCTUIECKUX MCCTESOBAHMII BHYTPEHHNX BOJ B
JIeHKOpaHCKOM peryoHe (I0ro-BocTO4YHbIl AsepbaiimkaH). Mopdonorus u 61oMerpusi 3TOro BUAA
u3y4deHsl Ipu oMol cBetoBoit (LM) u anekrponHoit (SEM) Mukpockomnuu.

KnoueBsie cnmoBa: pakoBuHHble aMebsl, Difflugia, 1oro-BocToUHBI A3epbarimKaH.

Introduction

The genus Difflugia was established by Leclerc in 1815 and now consists of more than 300 nominal species
and varieties (Mazei, Tsyganov, 2006; Mazei, Warren, 2012). According to Mazei, Tsyganov (2006) diagnosis of
the genus Difflugia, its members have agglutinated, acrostomic shells with terminally located aperture, without
internal partitions. Aperture rounded, oval, lobate, toothed, but never slit. Shells form pyriform, elongated,
cylindrical, spherical, ovoid, some forms are flattened laterally. According to Gauthier-Liévre and Thomas
(1958), the genus Difflugia is separated into 10 groups based on shell morphology: lobed, collared, compressed,
urceolate, globose, ovoid globose, elongate, acute angled, horned and pyriform (Gauthier-Liévre and Thomas,
1958; Yang, Shen, Feng, 2005).

In Azerbaijan, 101 species and subspecies of the genus Difflugia have been recorded (Snegovaya, 2001,
Snegovaya, Alekperov, 2005; Snegovaya, Alekperov, 2009; Snegovaya, Alekperov, 2010 a, b), including
44 species found in Lenkoran region. Lenkoran is located on the South-East of Azerbaijan (fig. 1) and clearly
differs from other regions by subtropical climate and very original flora and fauna with many endemic species.

Material and methods

Samples were taken from small forest water reservoir near Azfilial settlement: 38°40'56.5" N; 48°46'58.5" E;
51 ma. s. L. (fig. 2) in October 2013, and from Khanbulanchay water reservoir: 38°40'10.99" N; 48°46'05.87" E;
73 m a. s. 1. (fig. 3) in May 2014, both Lenkoran district. Specimens were placed in microcapillary tubes and
studied in vivo and in glycerol preparations. For scanning electron microscopy (SEM), the cells were transferred
to a cover glass with microcapillar tubes, dried and then coated with gold. The shell morphology was examined
using a scanning electron microscope, JEOL JCM-6000 operating at 15 kV. Statistics was performed using the
program Sigma Stat 2.0 (X — arithmetic mean; M — median; SD — standard deviation; SE — standard error;
CV — coeflicient of variation (%); Max — maximum; Min — minimum; N — number of specimens).
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Fig. 1. Map showing the location of sampling points on the water reservoir in Azfilial settlement (1) and Khan-
bulanchay water reservoir (2), Lenkoran District, Azerbaijan.

Puc. 1. Kapra pacronoyxenust Touek c6opa mpo6 Ha Bogoéme B mocénke Asdummian (1) u XaHOymaHdaickoMm
Bofoxpanwie (2), JleHKopaHCKuMit paiioH AsepbailikaHa.

Fig. 2-3. Water reservoir in Azfilial settlement (2) and Khanbulanchay water reservoir (3), Lenkoran District,
Azerbaijan.

Puc. 2-3. O6umit Bug BogoéMa B mocénke Asdumman (2) n XanOymraH4aiickoro Bogoxpanmmia (3),
JleHKOpaHCKuii paiton AsepbaitpkaHa.
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Difflugia Leclerc, 1815
Type species: Difflugia proteiformis Lamarc, 1816.

Difflugia alekperovi sp. n. (fig. 4-7)

Type specimens. Holotype on slides N L-14 and paratypes on slides N L-15-17, collection of Protistology
Laboratory of the Institute of Zoology, National Academy of Sciences, Baku city, Azerbaijan.

Type location. In the sediments of small forest water reservoir near Azfilial
settlement (38°40'56.5" N; 48°46'58.5" E; 51 m a. s. l.) and sediments of Khanbulanchay
water reservoir (38°40'10.99" N; 48°46'05.87" E; 73 ma.s. .) (Lenkoran District, Azerbaijan).

Description. The shell in water samples from light- to dark-brown, in glycerol
discolored to transparent. The cell shape is slightly ovoid, almost rounded. Shell length
86-188 um, width 81-162 pum Shell surface is rough and covered with irregularly-shaped
siliceous plate particles and pieces of diatoms. Terminally located aperture is very small
(11-25 um), circular, not surrounded with particles. Morphological and morphometrical
characteristics of D. alekperovi sp.n. are shown in figures 4-7 and table 1. Living cells not
observed. Very rare species, we found it only in autumn and spring.

Diagnosis. The shell is almost rounded, with very small rounded aperture. Difflugia
alekperovi sp.n. is similar to Difflugia subaequalis Penard, 1910, D.lithoplites Penard, 1902,
D. lebes sphaerica Gauthier-Liévre et Thomas, 1958, D. lebes masurica Schénborn, 1965,

igh-vac. SEI| PC-std. 15kV x 500 2/25/2014 000197 High-vac. SEl PC-std. 15kV x 500 1/8/2015 000550

Fig. 4-7. Difflugia alekperovi sp. n. : 4-5 — LM photographs; 6-7 — SEM photographs.

Puc. 4-7. Difflugia alekperovi sp. n. : 4-5 — ¢pororpadum, BbIIIOTHEHHAS TPV ITOMOIIY CBETOBOI MUKPOCKOIINNI
(LM); 6-7 — dororpacui, BbIIOTHEHHAS IPY HOMOIIM 9/1eKTPOHHOI MUKkpockommu (SEM).
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Table 1. Biometrical characteristic of Difflugia alekperovi sp. n.

Tabnnua 1. Buomerpuyeckue xapakrepuctuku Difflugia alekperovi sp. n.

Character X | M | sp | SE | cv | Min | Max N
Shell length 134.8 135.5 33.229 10.508 0.247 86 188 10
Shell width 125.5 129.5 27.13 8.579 0.216 81 162 10
Diameter of aperture 19.7 21.5 4.715 1.491 0.239 11 25 10

D. geosphaira Ogden, 1991, D. globulosa Dujardin, 1837, D. globularis Wallich, 1864, D. minuta
var. grandis Gauthier-Liévre et Thomas, 1958, but differs: from Difflugia subaequalis by more
rounded shell, smaller aperture, different shell covering; from D. lithoplites by shape and size
of aperture and different shell covering; from D. lebes sphaerica and D. lebes masurica by
more rounded shell, aperture size and shell covering; from D. geosphaira by more rounded
shell, absence of collar, by aperture shape and size; from D. globulosa by more rounded shell,
smaller size of the aperture; different shell covering; from D. globularis by more rounded
shell, much smaller size of the aperture, different shell covering; from D. minuta var. grandis
by more rounded shell form and different shell covering. Diagnostic characters of Difflugia
species are given in table 2 and on fig. 8-28.

Etymology. The species was named in honor of the famous Azerbaijanian.
protistologist, Prof. lham Alekperov.

Table 2. Diagnostic characters of Difflugia species

Ta6nuua 2. JuarHocTuyeckue xapakrepuctuku Bunos Difflugia

Diffluci D.lebes | b 1. Dl: i
Ch ifflugial b, Jiho- sphaerica -1V 1D geos- D. D. avar.
1 D alekpe- suba- plites | Gauthier- masurica phaira lobulosa |globularis grandis
& &
rac- i qualis | penard, | Lievreet | SM9M | Ogden, | Dujardin, | Wallich, | G2uthier-
ters | "V SP-™ | penard, 1902 | Th born, gaen, ) ’ > | Liévre et
1910 omas, 1965 1991 1837 1864 Thomas
1958 ?
1958
Shell 86-88 200-220  270-290 150-200  45-62 70-119  135-155 100-130
size, X X X X X X
um 81-83 150-180  46-59 79-113  80-100 120-125
Aper- 11-12, 65-70, 130-180,  83-98, 19-28, 33-58, 48-60,  20-28,
ture circular, with circular  circular circular, circular, circular circular
form  not surro- uneven surro- sur-
and unded with outline, unded by rounded
size,  particles and three sponge of by smaller
um or four organic  particles
sharp cement  which of-
grains ten appear
looking smooth
like teeth due to the
overlaying
cement
Shell Rough and Made of  Made Made Madeof  Made  Madeof covered
surface  covered mineral ~ of small ofsmall mineral oflarge  quartz withlarge
with irregu- grains mineral  mineral particles quartzpar- particles  grain
larly-shaped and particles  particles ticles but
siliceous diatom may also
particles frustules include
and diatoms diatom
frustules frustules
Refe- Penard, Gauthier- Gauthier- Ogden, = Mazei, = Mazei, Gauthier-
rences 1902, Lievreet Liévreet 1991, Tsyaga- Tsyaga- Lievre et
http://  Thomas, Thomas, Mazei nov, 2006, nov, 2006 Thomas,
WWW. 1958; 1958, Tsyaga- http:// 1958,
arcella.nl/  Mazei, Mazei, nov,2006  www. Mazei,
difflugia- Tsyaganov, Tsyaga- arcella.nl/ Tsyaga-
lithoplites 2006  nov, 2006 Difflugia- nov, 2006

globulosa
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Fig. 8-28. Species of the genus Difflugia: 8 — Difflugia subaequalis Penard, 1910, general view; 9 — D. subae-
qualis, apertural view (5-6 after Penard, 1910); 10 — D. lithoplites Penard, 1902, general view; 11 — D. litho-
plites, apertural view; 12-13 — D. lithoplites, aperture (7-10 Penard, 1902); 14-15 — D. lithoplites, LM pho-
tographs (14-15 after http://www.arcella.nl/difflugia-lithoplites); 16 — D. lebes sphaerica Gauthier-Lievre et
Thomas, 1958, general view; 17 — D. lebes sphaerica, apertural view; 18 — D. lebes masurica Schénborn, 1965,
general view (16-18 after Gauthier-Liévre et Thomas, 1958); 19 — D. geosphaira Ogden, 1991, LM photo-
graphs, general view; 20 — D. geosphaira, LM photographs, apertural view (19-20 after http://www.arcella.
nl/difflugia-geosphaira); 21 — D. globulosa Dujardin, 1837, general view; 22 — D. globulosa, apertural view
(21-22 after Gauthier-Lievre et Thomas, 1958); 23 — D. globulosa, LM photographs (23 after http://www.
arcella.nl/difflugia-globulosa); 24 — D.globularis Wallich, 1864, general view (24 after Beyens, Chardez, 1984);
25 — D. globularis, LM photographs, general view; 26 — D.globularis, LM photographs, apertural view (25-26
after Zapata, Alvarez, Cea, 2002); 27 — D. minuta var. grandis Gauthier-Liévre et Thomas, 1958, general view;
28 — D. minuta var. grandis, apertural view (27-28 after Gauthier-Liévre et Thomas, 1958).

Puc. 8-28. Bunnt poga Difflugia: 8 — Difflugia subaequalis Penard, 1910, obumit Bug; 9 — D. subaequalis,
Bup ycrbs (8-9 mo: Penard, 1910); 10 — D. lithoplites Penard, 1902, obwuit Buzx; 11 — D. lithoplites, Bun
ycrbsi; 12-13 — D. lithoplites, ycrbe (10-13 mo: Penard, 1902); 14-15 — D. lithoplites, LM ¢ororpadun (14-
15 mo: http://www.arcella.nl/difflugia-lithoplites); 16 — D. lebes sphaerica Gauthier-Liévre et Thomas, 1958,
obmuit Bug; 17 — D. lebes sphaerica, apertural view; 18 — D. lebes masurica Schonborn, 1965, o61iuit Bz
(16-18 mo: Gauthier-Liévre et Thomas, 1958); 19 — D. geosphaira Ogden, 1991, LM ¢otorpadun, obmuimit Bup;
20 — D. geosphaira, LM ¢ororpadun, Bup ycrbs (19-20 no: http://www.arcella.nl/difflugia-geosphaira); 21 —
D. globulosa Dujardin, 1837, o6umit Bug; 22 — D. globulosa, Bup ycrbst (21-22 mo: Gauthier-Lievre et Thomas,
1958); 23 — D. globulosa, LM dotorpadumu (23 mo: http://www.arcella.nl/difflugia-globulosa); 24 — D. globu-
laris Wallich, 1864, o6uuit Buz (24 mo: Beyens, Chardez, 1984); 25 — D. globularis, LM doTtorpaduu, o61mit
Bug; 26 — D. globularis, LM dotorpaduu, Bug yctbs (25-26 mo: Zapata, Alvarez, Cea, 2002); 27 — D. minuta
var. grandis Gauthier-Liévre et Thomas, 1958, o61umit Buy; 28 — D. minuta var. grandis, Bup yctbs (27-28 1o:
Gauthier-Liévre et Thomas, 1958).
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Discussion

Difflugia alekperovi sp. n., belongs to globose and ovoid globose groups (Gauthier-
Liévre et Thomas, 1958). Those groups are characterized by more or less globular test with
or without spines, not compressed. Globose group includes following species: Difflugia
subaequalis Penard, 1910, D. lithoplites Penard, 1902, D. lebes sphaerica Gauthier-Liévre
et Thomas, 1958 and D. lebes masurica Schonborn, 1965. Ovoid globose group includes
D. geosphaira Ogden, 1991, D. globulosa Dujardin, 1837, D. globularis Wallich, 1864,
D. minuta var. grandis Gauthier-Liévre et Thomas, 1958. The new species D. alekperovi
sp. n. differs from all known species in these groups by very small mouth size.
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