
KOMITE'f EKOL0(1ICZNY-POLSKA AKADEMIA NAUK 

EKOLOGIA POLSKA 
Ton1 XIV War~zawa 1966 Nr23 

' Anna STANCZYKOWSKA 

SOME ~1ETTIODICAL PTTOBLEMS IN ZOOMICROBE~TiiOS STUDIES": 

The effect of following factors upon the estimate of the number of microber.tho:-l 
organisms has been analyzed: I) sam{)ling methods (size of catching surface of the appara• 

tu8, depth of slirr1e layer taken, number of san1ples per station) and 2) segregation methods 

(preservation of sample~, storage of unpreserved samples, rinsing on sieve, floatation). 

Studies on !11icrobe11thos are bei11>~ carried out fro1n so,11e :-1() years, but it 

is only durin~ recent year.s tl1at a,<listinct intensification of ,-vork can be notet1. 

Methods of sampling a11d preparatio11 of '}Uaz1titative samples are rnos~ fre1uently 

the sa1ne as tl1ose for rnacrobenthos, ,vhat not in all cases seen1s to be justified. 

The s111aller size of zoo111icrobenthos orJ~anis1ns requites tl1e application of 1nore 
precise 1netl1ods. 

In our studies among 1n1crobenthos anin1als there were classified Turbellaria. 
Rotatoria Gastrotricha, 1Ve771:atoda, Oligocliaeta (juvenile forn1s), l,ladocera, 

Copepoda, Ostracoda, Tardigrada, and Cliirono,nidae (juvenile fonns), tllus 

organis1ns, which body size is included witl1in li1nits fro1n 0.5 - 3.S 111111 • 

1,he \i\'<)rk ai;ned at the analysis of a question, which method should l1e 

applied in the elaboration of rnicrobentl10s in orJer to obtain most reliable 

res11lts durin;5 possil)ly short ti1ne. Material, on wl1ich the analysis \Vas based, 

l1as been take!1 from 3 Mazurian lakes (~tikolajskie, Sniardwy, and Taltowisko) 

*F' rom the Institute of Ecology Polish Academy of Sci~nces, Warszawa. 
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and trom 3 lakes in Bulgaria (Bieloslaw, Blatnica, and Szabla) during 1964 and 

· 1965. Altogether there were taken 30 sa1nples with the Ekman-Birge' s sa1npler, 
15 ones - with tube sampler with catching surface of 43 cm2

· and 5~5 - with 
a sampler ·with 10 cm2 area (altogether 590 sa1nples). 

In the followint~ discussion I ~·hall consider subse'luently two phases of 
microbenthor, analysis: san1plini~ and tl1e segregation of obtained material. 

SAMPLING 

a) Size of the catching surface of the aooaratus 

For the collection of. 1uantitative san1ples in the field, various l)otto1n 

samplers are . in use (We I c h 1?48, i ad in 1956, Hrbacek et al. 1962) both 
with le.rg~ catching surface (e.-g. sampler of Ekrhan-Birge's type witl1 an area 
of 225 cm2

) and ,vith small one ( ,-vith an area of several square centimetres) 
(C vet k o v 1959). Some research workers (a1nong others C e j e b 1937) take 

microbenthos samples with calibrated tubes or pipettes as subsa1nples of large . . 
samples, or in sl1allow portions of a rese_rvoir directly fro1n the bottom. The 
application of the latter me'thod is in its assuinption restricted to sl1allow· 
portions of reservoirs. 

In o_rder to determine the most favourable size of apparatus from the stand­
point of result reliability, there were taken comparative series of samples 
(from the same depths, on the same stations and at the same time) with bottom 
sa1nplers witl1 various catching surface. In July 1964 in Mikolajskie Lake there 

were taken 3 series of samples (for the co1nparison of the number of organisms 

obtained with the aid of pneumatic apparatus with plexiglass tube with a catch­

ing surface 43 and 10 c1n2 large), while during the October and November 1964 
in three Buli~arian lakes on.e sei:ies was taken (for the cornparison of zoomicro-

• 

benthos number obtained by Ekman-Birtse' s sa1npler with the area of 225 cm2 

and in tube apparatus of Cvetko~; s type with the area of 10 cm2
) • 

. Following to the conversion of results ol)tained with various bottom samplers 
into a comparable area unit (1 1n

2
) · there were fot1.nd no funda1nental nor re~ular 

differences between them (Tab. I and IDo 1\Tumbers of or~anis,ns ~ere similar 
with slight deviations in both directions wit11out an increase or <liscrease 
proportional to chanr?;es in apparatus size. In the above analysis there was 
taken into consideration the number of: l\/ernatoda, Oligochaeta, C ladocera, 

Copepoda, Ostracoda, and Chironomidae. No differences in the number of any 
• 

from above mentior,ed groups have been found in relation to the size of catching 

surface in apparatus in use. 
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The comparison of number of zoomicrobenthos (per 1 m2 of bottom surface) taken with 
bottom samplers with various area (Mikolajskie Lake, 1964) 

Tab. I 

Bottom sampler with au area of 

Series 43 2 cm 2 10 cm 

number of number of number of number of 
samples inJ iv iJ ual s samples inJ iv id uals 

I 5 7; 440 1~ 6, 030 
11 5 9, 067 15 10, 210 
III 5 4, 882 15 6, 100 

The comparis.on of number of zoomicrohenthos (per 1 m2 of bottom surlace) taken with 
bottom samplers with various area 

Tab. II 

Bottom sampler with an area of 

Lakes 225 cm2 10 cm2 
. . . 

number of number of number of number of 
samples individuals samples individuals 

Bielos}aw 10 40, 228 30 45, 101 
Blatnica 10 15, 424 30 14,' 780 

• 

Szabla 
. 

10 16, 176 30 19, 873 

b) Tl1e depth of taken layer of slime 

The heii~ht of apparatus, or the depth of slime layer, from which the sample 

is obtained is also of prime significance in microbenthos sampling. Data from 

literature indicate tha~ living zoomicrobenthos organisms are to be found down 

to 15-20 cm of sl.ime volume (Moo re 1939, Cole 1955), but mainly are grouped 

within its surface layers, generally ,-vithin upper 1 cm layer. In order to get more 

accurate data, to examine to .}Vhat depth live microbenthos animals and to de­

termine the depth of slime layer taken for studies, there have been taken 8 

series (10 samples each) from lakes: ~likolajskie, Sniardwy, and Taltowisko. 

Samples ha~e })een divided into following layers, beginning with the surface: 

0-5, 5-20, 20-40, 40-80. 80-120, and 120-160 m,n. Samples were taken by 

pne1.1matic sampl-er with plexiglass tube with 10 cm2 catching surface, ad_j usted 

to tl1e division of sample into horizontal layers (Kaja k, Ka c p r z a k, and 

P o l k o w s k i 19 65). 
It was found that the microbenthos occurs down into tne slime to the depth 

of 160 mm. The surface layer down to 20-40 mm had the highest density of 

ani1nals. In fact 90% of livinB organisms occurred ,Ni thin this layer (Fig. 1). 
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Number per 10cm 2 of slirne surface • 

5 

40 

E 
~ 80 
.s 

2 4 6 8 .10 12 

(55%} 

120 (3%) 

160 (1¾) 

J•,ig , l. \ ' e rtical Jistribution of zoomicrohenthos ~vithin inJiviJual layers of seJiment 
Per cents pr~sented in parentheses have been cale;ulated in relation to the total number of orga• 

nisrns £ ound within all 1 ayers 

c) N u rn }) e r o f s a n1 p l e s t a k e n "v i t 11 i n o n e s t a l i o n 

111 ord er to <leter1nine tlie variation in nu,ltlJer \tithin one station there \Vere 

taken 1) series (JO sa1t1ples each) . in Mazurian and Bul6arian lakes differi11g 

Gotl1 in respect to their envirc)n1nent conditions and numbers of zoo1nicrobentl1os. 

In all c ,1ses s,1rnples ·vere taken with botto111 sar111)ler 1,vith 10 cr112 catcJ1int, 
• 

~ ,1tfi1ce ancl follo\,vint; c:1ni111al tSroups have been selected: Nematoda, Oligochaeta, 
t ~l,1docera, C Of)e1>0,la, Ostracocla, and Cliironomidae. 

Ther(! vvas fou11J a t5reat vc1riation in numbers \Vit.hin one station (1,ab. IIJ). 

Calculated error of arith1netic n1ean is generally si111ilar to the error, vvith \vhicl1 

1n-.1crobenttlos n1a.terials are llurdene<.l (Kaja k 1 Q6:1). Thus it seen1s possible 

L<> use ,tnt1log ic,1l criteria for the esti:nate of tl1e nu1nber of sam1)les character-
• 

iz ing clef inite environ1ne11t, as in ·..vorks on macrobent110s. ' ~ . 

THE SEGREGATION OF MJ(~ROBENTHOS 

,1) C o rn par is o 11 of pre s er v c <.l an (l u n preserved s a 1n p le s 

'l"l1e kn o\vled ,c of tin1e, <iurint; ~1 lticl1 the living n1aterial c,111 be kept in t, 

an unrl1,:in rre(l sl,lt<! , is r~ f g re at i111J1l)l't,1ncc:., f),lrti cularly i11 tl,e clab<>r~1tion ,>f 
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Lake·s 

Miko la j skie 

BieloslaY.· 

Blatnica 

MethoJical problems in zoomicrobenthos stuJies 

Variation in z oomic;robenthos nun1bers within one station 
(within each station a series oi 10 samples haB been taken) 

Mean number of Range of 
Station inJivid ua ls 

fluctuations 
per samp.le 

I 24.6 10 - 37 

II 8.6 2- 25 
III 45.3 18- 93 

IV 26.3 11 - 38 
V I 1 .2 6- 20 

VI 67.9 36 - 131 

I 12.7 10- 17 
II 22.4 10 - 35 

I 28.8 8- 5Q 
11 65.3 31 - 105 

*Cal~ulated according to formula: m • l rt" x2 nX-J 
n(n-1) L._ - J' 
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Tab. III 

Arithmetic 
mean 
error* 

9tf, 

.5.7 
58.5 

7JJ 
2.1 
7.1 

0.4 
4.2 

47.7 
67.7-

-where: n - number of samples, X - arithmetic mean, X - number in individual sampJe s-

ani,nal groups, which cannot be preserved or require complex fixation processes. 

In the standard fixation of sa1nples in 4% for~aldehyd or 70% alcohol, tl1e pre­
sence of certain taxo11omic ~roups of rnicrobenthos anirnals (Protqzoa, Tur~ella­

ria, RotatQria, Gastrotr,i,cha) practically cannot be distinguished in the mass 

of d_et1·itus ren1nants. 'The seJregation of, at least, a portion of sarnples or 
''s11hsa1nples '' in living state is thus necessary. This can be done with aid of 

V 

e.g. Z ad i n's (1956) methqd. 
The comparison of a number of remaining groups (Nernatqda, Oligochaet~, 

Cladocera, Copepoda, Ostracoda, Chirono1nidae, and Tardigrada) in living and 

preserved material did not indicated any regular differences; for instance, in 

a s~ries of 10 samples taken from 1\1ikolajskie JJake in July 1965, tl-,e mean 

nu1nber of individuals in an unpreserved sample amounted to 1--t.2, while in 

preserved one - to 18.~. In a corresponding series fron1 lake ~niardwy calculated 
' 

1neans have related values and a1nounted to 32.8 a11d 32.2; only in lake Talto-

wisko there was found somewhat higt1er number in unpreserved samples - 71.6 

than in fixed ones - 52.l. 

• 
b) S t o r a t5 e o f u n p r e s· e r v e d s a 1n p 1 e s 

Collected samples of slitlte witl1 unpreserved mi crobenthos, when stored 

at roon1 letnperature in c lose<l test tubes, are subjected to rather rapid alterations 
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(among others Z ad in 1956, Lackey 1961). In order to determine the type 
of occurring alterations and their rate, th~re were carried out 4 series· of 

experiments with the material collected from l\1ikolajskie and Szab.fa lakes. 
Samp_le series were taken in environments characteristic with a small spatial 
differentiation in microbenthos (average error of arithmetic mean did not exceed 
5%). Collected samples were placed in cylinders and stored in laboratory: 
a) at room te1nperature of ea 18°C (from l\1ikolajskie Lake) and at 22°C (from 

lake Szabla), and b) at a ten1perature of ea 8°C in vacuum flasks with cold 
water (two series of sa1nples). From each series containing 20 samples 4 have 
been examined following to 4, 12, 24, 4R and 60 homs. Mean numbers of living 
and dead individuals have been determined and results compared with average 
initial values. 

It was found that the number of microbenthos in unpreserved samples, 

stored in vacuum flasks · with cold water from the profundal (with temperature 

about 8°C) undergoes first, visible alterations after some 48 hours of exposure 
(Fig. 2a), wl1en a·n increase in mortality is noted. In samples stored at room 

~ a 
"l::s 15 .c: 
..:::: f a, 106,,,--0~--<~---<>----------4o......._ 

.s 5 

4 

C 

12 

2 

0----

4 12 

-- _.D 
------:9:::---- I 

1 

2 -0------­--
24 

Exposure ·hou/9s 

48 60 

---o 

48 .. 

b 

1 

--2 ---_.-o--
-o--~-

1? 24 48 60 

• 

Jt,ig. 2. The effect of exposure cluration in unpreserved samples upon the number of 
zoomicrobenthos organisms 

a - temperature ea 8°C (samples from the Mlkolajskie La)ce), b - temperature ea 18°C (samples 
from the Mikolajskie Lake), c - temperature ea 22°C (samples from the lake Szahl'a); 1 - living 

individuals, 2 - dead individuals. 

temperature first alterations occurred -already after 12 hours (Fig. 2b and c). 
More rapid course of changes has been noted in the material taken from lake 
Szabla (Fig. 2c), than that from \1ikolajskie J-'ake (Fig. 2b). This is probab~y 

connected with the higher temperature in Bulgaria. 

c) Rinsing of sampleb 

The rinsing of microbenthos samples is generally applied. ~t has been 
carried out by Cvetkov (personal communication)and C e j e b (1958) directl)· 
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. 

in the field. In connection with high time consumption of rinsing, in our studies 

we have moved this phase .of material preparation to the laboratory, what resulted 

at_ the same time in increased ·accuracy. The sieve (in a shape of cylinder) 

_with a bottom n1ade of Perlon gauze, with a surface of ea 8 cm2 and mesh 

diameter 45 µ was used for rinsing. The slime was poured to the sieve in por­

tions and did not covered the net with a layer thicker than 0.5 cm. The sedirnent 

retained on sieve has been rinsed to jars, preserved again and examined under 
cytoplast with 50 x magnification. 

lVhen cornparing the material fro1n rinsed samples and those segregated 

without rinsing,,t.here/ 'Were found. ·distinct differences in the number of zoomicro­

benthos. In 60 samples taken in three series from lakes: \1ikolajskie, ~niard wy 

and Taltowisko during July 1965, in all cases the number has been higher in 

samples foil owing to rinsing (Tab. IV). There was found also in them rather 

numerous proportion of certain groups (£ irst of all Tard igrada), which have not 

been practically noted in fixed, but not rinsed 'material. ' 

The comparison of th.e mean number of zoomicrohenthos (per sample) 
in rinsed an<l unrinsed samples 

Tab. IV 

Lakes Rinsed samples* Unrinsed samples• 

Mikolajskie . 76 60 
Sniardwy 58 46 
Taltowisko 144 114 

•aeries with 10 samples each 

d) F 1 oat at ion of samples 

The method of floatation with sugar solution (concentratio11 1.12 g/ml) . 
used with such success to the macrobenthos (Kajak, unpublished data) fails 

to give satisfactory results in the case of 1nicrobenthos. In the slime remaining 

after floatation there are to be found on an average some 60% of zoomicrobe11tl1os 
organisms. In a series of 20 samples taken from Mikolajskie J_,ake, only i11 ,i 
cases less than 50,% of organisms remained in slime. Perhaps the use of sugar 

solution in another concentration, or other solutions would enable the application 

of the method also to zoomicrobenthos. 

C ONCLUSIO.NS 

1) In the connection with a high similarity of the number of zoomicrobenthos 

organisn1s obtaine(l with bottom b)amplers with varying surface (225, 43, and 
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10 c1n2) it see1ns more purposeful lo do samp1in6 •.vith a small app_aratus (with 

catchin~ surface of 10 c1n 2
), than \\'ith a Jreater one. ,-fhis reduces · tl1e time 

consumed during the preparation of individual sa1nples and at the sa1ne time 

it enalJles to take t.l\e (~reater nun1ber of samrles ~lVhic h would yield an inf orn1a• 

tion about tl1e de~ree of differentiation witl1in one station. 
2) The depth of sa1npling 1nay he li,nited to the surface~ 2-,i cm layer of 

botto1n sediments, because in rnost cases within it occurs some QO°o of 
• organ 1 sn1s. 

3) The variation in zoomicrobenthos nun1ber within one station is si1nilar 

to that in macrobe11tl1os, what enables tl1e appl ic at ion of the san1e criteria for 

sample nurnher estimate as in work with macrobentl1os. 

4) In the elaboration of. samples in lal>oratory in order to obtain reliable 

result~ it is recom,nended to rinse the n1aterial on a sieve 1nade of Perlo11 gauze 

before the segre6ation. . 
5) Since the nuinber of zoornicrobenthos in sa1nples, even that stored at 

• 

a low tc 111lJerature {ea 8°C) is subjected to alterations fol]o \.ving to rather short 

tin1e (.1,8 l1ours), it is i1npossib le to elaborate tl1e whole n1aterial without preser­

vation. In a face of fact that not all gro111)s of anirnals can be 11oted in pfeserved 

material, it seetns reasonable· to set~re t~ate a portion of sarnples f ro1n a series, 

or so-called ,,subsa1n1)les 1 ' in a fr~sh state. 

Author is indebted to Dr. z. Kajak for his valuable advice during the v.·ork and. prt-para­

tion of materials. 
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NIEKTORE ZAGADNIENI~\ ME'rODYKI BADANIA ZOOMIKROBENTOSU 

Stres zcz enie 

Analizowano problem, jakie meto<ly nalezy stosowac pny pobieraniu i opracowy­
waniu pr6b mikrohentosu, aby ,.., mozl.iwie kr6tkim _ czasie osi~WlC najbarJzie j "'·iary­
godne wyniki. W tyrn celu pobrauo na terenie jezior 1nazurskich i w B u}garii ( w latach 
l 964 i 1965) kilkanascie serii proh (lq_cznie !;90 prob) ro!nego typu chwytaczami orctz 
prze prow-adzono kilka eksperymentdw laboratoryjnych. 

Pordwnywauo chwytacze dna o r6znej powierzchni chv.·ytnej (225, 4;J i I O cm2
) 

i stwierJzono, ze najkorzystniejsze jest postugiwanie sit chwytacze1n <lna o powierz• 
chni chwytnej 10 cm2 (tab. I i II). Ballania rozmieszczeQ.ia pionowego zoomikrobentosu 
Yt·skazaty na obecnost zywych organizmdw do 16 cm w gh\h n~u}u, jednak okolo 90% 

zwierz~t zgrupowanych jest v.; powierzchniowej (2-4 cm) warstwie (fig. 1). Pozwala to 
na c.,graniczenie wysoko~ci prdby praktycznic Jo tej g6mej w arstwy. StwierJzono, ze 

• 
zrdznicowanie liczebnosci zoomikrobentosu w obr~bie jeJnego &tanowiska jest podohne 
j ak makrobentosu I eo umoz liwia stosowanie takich samych kryterio w ocen}? liczby prob 
j ak. w pracach uatl makrobentof:iem. 

Przy analizie metod sortowania uzyskanego materialu wykazano, ze lepsze wyniki_ 
uzyskuje sit przy przebieraniu materialu uprzednio plukanego (tab. IV). Stwier<lzono 
nie pr;!yJatnost stosowania 1netody flotacji roztworem cuk.ru o st«:zeniu l 11?. g/ml, 
pouiewaz okolo 60% organiz1n6w zot)1n.ikrobentosu pozostaje w !nul~ pozostatym po 
flotacji. Nie jest mozliwe opracowywanie calego m~teriahi bez konserwowania, po• 
nie\\<·az, jak stwierdzono w eksperymentach laboratoryjnych, liczebnos6 zoomikrobentosu 
w pr6bach niekonser¥:owanych, nawet trzyma11ych w niskiej temperaturze, zmienia si~ 
w stosunkowo krotkim czasie (fig. 2). Wy<laje si~ ce lowe przebieranie cz<csci prob 
w serii lub tzw., poJprdbek bez konserwowania, poni~waz nie wszystkie grupy zwierz ~t 

Si\ mozliwe Jo zaobserwowanla w matcriale konserwowanym. 
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