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Résumé

Pour leur alim entation, les organismes méiobenthiques dépendent direc­
tement du stock de matière organique particulaire (POM) dans le sédiment. 
Abstraction faite de quelques rares espèces, on n’a guère réalisé jusqu’à ce jour 
d’études sur la digestion et le taux de dégradation chez des Annélides, des 
Turbellariés et chez d’autres taxons voisins. Pour la présente étude, les mesures 
d’activité protéolytique et hydrolytique (a-amylase, ß-D-glucosidase) ont été 
choisies comme indices principaux pour estimer le taux de dégradation de la 
matière organique dans la méiofaune. Basés sur des expériences antérieures sur 
l ’influence des procédés d’homogénéisation, de température et de salinité sur 
l’activité enzymatique, les résultats ont été assez nets en ce qui concerne la 
stabilité et l ’activité des enzymes, pourvu que l’estimation de ces dernières se 
produise dans des conditions adéquates. Des expériences de dégradation de la 
matière organique ont été effectuées dans des systèmes sédimentaires marins 
pour évaluer l’importance de la méio- et de la microfaune dans la dégradation 
de la matière organique. Par rapport à l’activité de la ß-D-glucosidase, ces 
expériences ont m is en évidence la contribution des organismes méiobenthiques 
pour le tiers de l ’activité au taux de la dégradation. Dans un programme du 
Kieler Bucht (’’Hausgarten”, juin 1980), l’activité digestive des Oligochètes 
(Lumbricillus lineatus, Grania poslclitellochaeta, Peloscolex benedeni) et des 
Némertiens (Cephalothrix  sp.) a été étudiée pendant une journée. Les résultats 
obtenus ont mis en évidence que la dégradation des glucides (oc-amvlase-activité) 
par les Oligochètes et par Cephalothrix  sp. suit un rythme journalier pendant 
lequel le maximum de l ’activité a été observé le matin et vers midi.

Introduction

The aim of the investigation presented was to follow short-term  
activities of meiobenthic organisms from natural sediments. Enzy­
m atic m easurem ents promised to be adequately sensitive to achieve 
direct results.

Very few ecological studies have been carried out on the enzy­
matic decomposition of biological polymers by m arine meiobenthic
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organisms (Nielsen, 1966; Faubel and Meyer-Reil, 1981), especially 
compared with macrofaunal groups such as m ollusks or arthropods 
(Kristensen, 1972). The most common polymers are protein and 
carbohydrates which undergo degradation by diverse decomposers 
in the benthic environment. To a certain extent, m eiofauna orga­
nisms are involved in these degradation on particulate organic 
m atter as a food source (Fenchel, 1970; Tenore, 1977; Gerlach, 
1978; Riemann and Schräge, 1978; Meyer-Reil and Faubel, 1980).

Various methods have been used in the past to assess biological 
activity in aquatic environments and soils (references in Ver straete 
et a/., 1976; W ieser and Zech, 1976). Corpe and W inters (1972) and 
Kim and ZoBell (1972) demonstrated tha t a-amylase, ß-D-glucosidase 
and proteolytic enzymes are secretion products of m arine bacteria. 
The authors suggested that the degradation and m ineralization of 
particulate organic m atter result from  the activities of these enzymes 
secreted from living cells as well as liberated during the lysis of 
cells, originating from micro-organisms either in the bottom  sedi­
ments or throughout the water column or in  the intestines of 
animals.

Generally, it is known that in lower metazoa the mode of 
digestion is an intra- and /o r extracellular process. This takes place 
in the digestive tract in which larger food particles have to be 
introduced prior to being subjected to hydrolysis. Qualitative tests 
in different benthic animals revealed th a t the secretion of a-amylase 
and proteolytic enzymes is located in the digestive system (Nielsen, 
1966; Michel, 1977; Marsden, 1963), known from  higher metazoa. 
The synthesis of ß-D-glucosidase by intestinal walls has been poin­
ted out, for example, in M esenchytraeus glandulosus (Nielsen, 1962) 
and other wrack invertebrates (Nielsen, 1966). Very little infor­
m ation exists about enzymes of T urbellaria (Jennings, 1974).

Based on the knowledge of determ ining enzymatic decompo­
sition of organic m atter by micro-organisms, pioneered by m icro­
biologists (Corpe and W inters, 1972; Kim and ZoBell, 1972 : Little et 
al., 1979; Meyer-Reil, 1981), the authors intended to adopt the 
methods to meiobenthic organisms. Up to recently, this is the first 
approach to describe activities of na tu ra l m eiobenthic individuals on 
the basis of feeding dependent enzymatic activity. Therefore, the 
main purpose of this ecophysiological approach is to standardize 
reliable methods of determining proteolytic and hydrolytic activity 
of meiobenthic organisms which allows to acquire inform ation on 
short-term  variations or rythm s and to evaluate the contribution of 
meiobenthic animals to the decomposition of particulate organic 
m atter in natural sediments.

Area of investigation

The organisms used in these studies were collected from the 
m idlittoral sandy beach near ’’Falkenstein” in the brackish water 
Kiel F jord  and from a station in the investigation area called 
’’H ausgarten”, located at a depth of 10m in the brackish water Kiel 
Bight (Baltic Sea), during periods in June and August 1980. The
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collection site at the beach near ’’Falkenstein” was the ’’Otoplanen- 
zone”, a habitat where the beach sediments were subjected to brief 
periods of exposure to brackish water and air. Influenced by 
wave action, there is a high contact of Oligochaeta and Otoplanidae 
(Turbellaria) with accumulated marine plant debris from bottom 
runoff. In this region the dominant meiofauna components are 
Oligochaeta (Lum bricillus lineatus (O F. Müller)), the rich supply 
of decaying algae m aking this habitat favourable for this species 
(Giere and Hausschildt, 1979). Other im portant meiobenthic species 
are the Turbellaria Otoplanidae: Bothriomolus bálticas Meixner, 
1938; Itaspiella helgolandica helgolandica Sopott, 1972; Otoplanella 
schulzi (Ax, 1951).

The m eiofauna found in the ’’Hausgarten” area represents a 
wide spectrum  of species. Nematodes were by far the most im portant 
group, m aking up from  59 to 82 percent of the total. Harpacticoids 
were next in abundance. Other meiofaunal taxa were less numerous, 
but they were found in all cores every time (Scheibel, 1976).

M aterial and methods

Sedim ent sam pling .
The sampling for meiofauna was carried out by pushing a 

short (0-15 cm) plastic core liner (4.9 cm inner diameter) into the 
sediment. For abundance analysis, the sediment in the core was 
im m ediately extruded and cut into segments at 2 cm levels. In the 
laboratory the samples were fixed with 8 percent form alin and 
sorted later on. Other samples were sorted within a day, while the 
anim als rem ained alive. Separating the fauna from the sediment 
was perform ed by the shaking supernatant technique of W ieser 
(1960). Thorough shaking removed nearly all of the meiofauna 
organism s from  the sediment. Weighing for biomass calculations 
was perform ed with a Mettler microbalance (range 10"3 to 10"7 g) and 
carbon was analyzed with a CHN-analyzer (Hewlett Packard 185 B). 
The organism s were washed well with filtered seawater (0.2u.m), 
then pipetted onto a prepared GF/C W hatm an filter and dried at 
60° C. Mean grain size and organic m atter content were analyzed as 
described by Meyer-Reil et al. (1978).

Enzgm e preparations and assay techniques.
The enzymes (a-amylase, ß-D-glucosidase, proteolytic enzymes) 

investigated were prepared from freshly sampled animals or homo­
genized sedim ent samples and essayed spectrophotometrically (PM 
2K, Zeiss). These preparations were carried out a short time before 
assaying and the crude enzyme mixtures were always stored at 4°C. 
According to Curl and Sandberg (1961), at 25°C enzymatic activity 
dim inishes by about 50 percent over a period of 6h and the activity 
is lost after 20h. The crude enzyme solutions were prepared by 
homogenization technique such as grinding with a glass rod, soni- 
cation (3 min, 50 w att ; Bonifier B 12, Branson Sonic Power) or by 
U ltra-Turrax.
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Animals separated from the sediment were washed well in 
0.2 pm filter sterilized seawater and a distinct num ber depending on 
body length, was homogenized in 1.5 ml sterilized seawater (p H =  
8.2). For determination of enzymatic activity of total fresh sedi­
ment samples (10 cm3), 10 ml sterilized seawater was added and the 
m ixture sonified. The general assay procedure outlined below was 
followed in the enzymatic activity determ inations of a-amylase, 
ß-D-glucosidase, and proteolytic enzymes. For the determ ination of 
the activity of a-amylase and proteolytic enzymes, the reaction 
m ixture contained as substrate amylopectin azure (AA) (Kim and 
ZoBell, 1972) and hide poder azure (HPA) (Little et al., 1979), 
respectively. The assay m ixture of ß-D-glucosidase contained p-nitro- 
phenyl-ß-D-glucosid dissolved in NaHC03 buffer, pH 9, (Morrison 
et al., 1977) as the substrate. Variables, as indicated in the text 
and figures, were homogenization techniques, tem perature, and sali­
nity. All experiments were perform ed in triplicate test tubes, 
accompanied by controls and blanks for each assay. Enzyme assays 
were carried out in glass centrifuge tubes containing: 1.5 ml steri­
lized seawater, 0.1 ml homogenized sample (crude enzymes) and 
the respective substrate. Incubation experiments using homogenized 
sediment samples were carried out in Erlenm eyer flasks (100 ml). 
These were charged with 10 cm3 sediment sample, sterilized sea­
water and the respective substrate. M easuring ß-D-glucosidase 
activity the Erlenmeyer flasks were charged with only 10 cm3 sedi­
ment and p-nitrophenyl-ß-D-glucosid. Before incubation, controls 
were heated at 100°C for 30 min. Blanks were charged with 
substrate only. The tubes were stoppered and, according to the 
test, placed in an incubator while gently shaking for 4 incubation 
times. As the end of each incubation time, the content of the tubes 
was centrifuged (5000 rpm for 15 min at 4°C). The supernatant 
was decanted and assayed speetrophotom etrically at 595 nm for dye 
released from A A and HPA and at 410 nm  for p-nitrophenol. Control 
values were substracted and activity rates were determ ined from  the 
slope of the activity curves calculated by linear regression. The 
proteolytic rates were determined from the slope of the proteolysis 
curve of absorbances between 0.020 and 0.400. The straight lines 
were fitted to the data for each time course by the least squares 
method. It was always above 0.950 thus justify ing the 95 percent 
confidence level.

RESULTS AND DISCUSSION

Efficiency of homogenization techniques

Different homogenization techniques were used for the pre­
paration of crude enzyme extracts. As illustrated  in Fig. 1A-C, the 
highest activity of a-amylase in Lum bricillus lineatus was obtained 
after grinding the tissue of whole organism s with a glass rod as 
well as by applying homogenization by U ltra-Turrax (Fig. IB), and
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sonication (Fig. 1C). Initially, after sonication more activity could 
be detected compared to treatm ent with Ultra-Turrax. However, 
after 2h of incubation, the readings of the samples homogenized by 
U ltra-Turrax are somewhat higher.

In order to estimate the activity of a-amylase after homoge­
nization of the tissue which remains bound to particles, an expe-
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Lumbricillus lineatus.
Effect of different homogenization techniques on the activity development of 
a-amylase. Animal tissues were homogenized by sonication (A), Ultra-Turrax (B) 
and grinding w ith a glass rod (C). Removal of the particles in the homogenized 
tissue by filtration through 0.2pm cellulose ester membranes resulted in a drastic 
decrease in the activity of a-amylase (D). Activity (AE/58,2pg dw t/h) is expressed 
as changes in absorbance at 595nm (dwt =  dry weight).

rim ent with untreated  and with filtered homogenized samples 
(0.2 pm cellulose ester membranes) was carried out. Since in the 
filtered sample (Fig. ID) the activity decreases approxim ately by 
one half, it m ust be concluded that most of the a-amylase activity 
rem ains bound to particles.

For instance, Verstraete et al. (1976) dem onstrate in an iden­
tical experim ent with saccharase that these enzymes are either intra- 
cellulary bound or are complexed to the suspended solids in the 
water.
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Activity of individual enzymes

Proteolytic enzymes, a-amylase, and ß-D-glucosidase activities 
(AE/p.g dw t/h) (dw t= dry  weight) were assayed using crude homo- 
genates derived from Lumbricillus lineatus (Oligochaeta) and Prose- 
ria ta  (Turbellaria). By plotting incubation time versus activity, 
typical curves (straight lines) were obtained, as shown in Fig. 1-2. 
The convenient incubation tem perature in these experiments was 
found to be 25°C for proteolytic enzymes and ß-D-glucosidase and

Lumbricillus lineatus a a

Proseriata o  o
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1.0 2 .0 3.0 4.0

incubation  tim e h 
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Lumbricillus lineatus and Proseriata.

Time course of the activity of ß-D-glucosidase (A) and proteolytic enzymes (B) in 
homogenized tissue from the oligochaete L. lineatus and Proseriata. Activity (AE/ 
0,lm g dw t/h) is expressed as changes in absorbance at 410nm (ß-D-glucosidase) 
and 595nm (proteolytic enzymes), respectively, (dwt =  dry weight).

37 °C for a-amylase. The results attained by assaying ß-D-glucosidase 
activity (AE/100p.g dw t/h) of Proseriata were less pronounced 
compared with the activity (AE/100pg dw t/h ) of L. lineatus from 
digestive cells of anim al's intestine (Fig. 2). The comparison of 
proteolytic activity (AE/lOOpg dw t/h) of Proseriata  and L. lineatus 
(Fig. 2), however, proves that the activity of Proseriata is some­
what higher than that of L. lineatus. Indeed, apart from  some 
studies on ß-D-glucosidase of m arine m acrofauna organisms (Yokoe 
and Yasumasu, 1964; Okada et al., 1966; Kristensen, 1972; Lewis, 
1980) very little information exists on this enzyme of meiobenthic 
organisms (see Nielsen, 1962; 1966). As m entioned above, some 
anim als possess cellulases, but in m any cases the degradation and 
m ineralization of these polymers is believed to result from the 
activities of micro-organisms (ZoBell, 1968).
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P l a n c h e  I

E pifluorescence photograph of m icro-organism s inhabiting  L iim brici l lu s  l ineatus  
(O ligochaeta). H om ogenized anim als (cf. Material and m ethods) were diluted  
and filtered onto Nuclepore polycarbonate m em branes prior to sta in ing w ith  
arridine orange. Bar represents 2pm.
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Generally, as suggested in some reports (ZoBell and Feltham, 
1938; Jannasch, 1954; Odum, 1968; Corpe and W inters, 1972; Meyer- 
Reil and Faubel, 1980; and other authors cited in the last paper), 
a considerable am ount of digestive enzymes could be derived from 
micro-organisms inhabiting the digestive tracts for taken up with 
nutrien t supply. As illustrated in Plate I, from  homogenized L um - 
bricillus lineatus, micro-organisms colonizing the digestive trac t were 
analyzed by epifluorescence microscopy (Meyer-Reil et al., 1978). 
From  Plate I, the occurrence of a great num ber of filamentous 
bacteria, which are very seldom found in water or sediment samples 
of the corresponding station, becomes obvious.

Effect of pH, tem perature  and salinity

It has been well established (Okada et al., 1968; Kim and 
ZoBell, 1972) that the pH value influences enzymatic activity rates. 
Enzymes are catalytically active over only a restricted pH range and 
usually have a quite pronounced optimum pH. This optim um  is 
generally near pH 7. The activity of a-amylase on amylopectin 
azure is alm ost linear near its optimum pH 6.0 or in seawater (Kim 
and ZoBell, 1972).
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Lumbricillus lineatus.
Effects of temperature on a-amylase activity in homogenized tissue from the 
oligochaete L. lineatus.  Activity (AE/60,5pg dwt/h) is expressed as changes in 
absorbance at 595nm. Bars represent range of three measurements, (dwt =  dry 
weight).
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As illustrated in Figs. 3 and 4, increased activity of a-ainylase 
was obtained with increasing tem perature when incubated at tem pe­
ratures of 5°, 10°, 15°, 20°, 25°, 37°C (pH 8.2). However, the pattern  
of the activity curves of a-amylase for Lum bricillus lineatus and 
P roseriata are quite different. The activity rates of crude a-amylase 
prepared from  Proseriata as relatively low incubated at tem pe­
ratu res of 5° and 10°C, but relatively high activity rates of a-amylase
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Proseriata (Turbellaria) Incubation time

a : 2 .0 h 
b: 4.0 h
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Effects of temperature on a-amylase activity in homogenized tissue from Proseriata 
(Turbellaria). Activity (AE/45,2p,g dw t/h) is expressed as changes in absorbance 
at 595nm (dwt =  dry weight). Bars represent range of three measurements.

were obtained from L. lineatus even at 5°G (approxim ately 32 percent 
of the activity measured at 37 °C). In both, a very strong increase 
in enzyme activity was observed when the tem perature was raised 
from  20° to 25°C. At the transition from  10° to 15°C, only a-amylase 
from  Proseriata shows a great increase, approxim ately the four-fold 
of the activity assayed at 10°C. Comparable results were obtained 
from  enzyme activity m easurem ents of ß-D-glucosidase in sediment 
cores investigated by Meyer-Reil (1981).

W ithin the salinity range studied (0, 8, 16, 24 and 32 perm il S), 
different results were obtained for Lum bricillus lineatus and Prose­
ria ta  (Fig. 5, 6). In the enzyme m ixture of L. lineatus , the enzymatic 
activity ranges from 8 to 32 permil S with a peak around 16 perm il 
S. In the extract from Proseriata, high enzymatic activity already 
arose at 16 permil S with a peak around 32 perm il S. In both 
experiments, the activity of a-amylase in distilled water was com­
pletely lost. The peaks may reflect the optim al salinity range of
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th a t habita t for these species. As reported (Giere, 1971 ; Sopott, 
1972), both L. lineatus and the Proseriata (Bothriomolus balticus, 
Itaspiella helgolandica and Otoplanella schulzi) are also found in 
beaches of the North Sea with salinity values up to 32 perm il S. 
Almost all species investigated show an eury-haline range in their 
enzymatic activity pattern  displaying a peak proportional to the 
salinity of that area obviously being the proper habitat. The

et-Amylase
LumbrkiUus lineatus

0 .3 -1

Incubation time 
a: 0.5 h 
b: 1 .0h

i+i

0 .2—

>
’ >
4—*

o
CO 0 . 1-

rh

H-

16

Fio. 5
Lumbricillus lineatus.

24 32

sa lin ity  % o

Effects of salinity on «-am ylase activity in homogenized tissue from the oligo- 
chaete L. lineatus . Activity (AE/60,5ng dw t/h) is expressed as changes in absor­
bance at 595nm (dwt =  dry weight). Bars represent range of three measurements.

dependence on salinity of amylase produced by moderately and 
extremely halophilic bacteria was reported by Onishi and Hidaka 
(1978). Accordingly, the activities of a-amylase were completely lost 
when assayed in distilled water and each micro-organism required 
a distinct range for maximal activity.

These preceding investigations of testing the influence of homo­
genization procedures, tem perature and salinity of enzymatic activity 
are believed to be of importance prior to study enzymatic degra­
dation and activity rates in a benthic system. The results obtained 
reveal tha t there is a fairly high reliability for enzymatic stabilities 
and activities, if the enzymatic assays are subjected to adequate
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conditions. Based on this, experiments were perform ed to determine 
the contribution of meiofauna organisms to the decomposition of 
POM. Furtherm ore, it was investigated wether the enzymatic acti­
vity of meiofauna organisms follows diurnal cycles.

oc-Amyla&e
Prosenota (Turbellaria) Incubation time
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b:3.0h
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Effects of salinity on «-amylase activity in homogenized tissue from Proseriata 
(Turbellaria). Activity (AE/45,2|ag dw t/h) is expressed as changes in absorbance 
at 595nm (dwt =  dry weight). Bars represent range of three measurements.

Sediment activity

Aliquots of sediment (10cm3; 1cm depth) collected from  the 
sandy beach of Falkenstein were used for studying the activity of 
ß-D-glucosidase originated through the activity of m icro-organisms 
and of meiofauna individuals. The following components of the 
samples were incubated for assaying ß-glucosidase activity: (a)
sediment samples untreated, (b) sedim ent samples homogenized by 
sonication, and (c) the interstitial fauna of the sample extracted by 
shaking and decanting the supernatant. Category (c) was hom o­
genized as well as (b). As the results illustrate  in Fig. 7, in each 
category (a, b, c) activity of ß-D-glucosidase was recorded but, as 
expected, the enzymatic activity of each assay exhibits different 
activity values. In (b), the curve represents the highest activity, 
and comparatively in (a) and (c) lower activities are recorded.
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Adding up these activity values of the components (a) and (c), the 
activity values of curve (b) will be obtained. The share of the 
degradation rate of meiobenthic individuals according to ß-D-gluco- 
sidase activity am ounts to about a third of the total activity.
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0 . 4 -

y « 0 .0 8 9  X + 0.091
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Time course development of «-amylase activity in sediments and interstitial
fauna. - ---------  - sediment untreated, A ---------  A sediment sonicated, o ---------  o
interstitial fauna sonicated. Activity (AE/10cm3 sed./h) is expressed as changes 
in absorbance at 595nm. Equations represent the corresponding regression lines.

Diel f luctuations

In June 1980, a field experiment was carried out in the ”Haus- 
garten” area of the Kiel Bight to study diel variations of biological 
and chemical param eters. The sediment sampling area was marked 
by a grid of squares in order to obtain statistically valid samples. 
Salinity, tem perature and wind remained relatively constant during 
the study period. Samples were w ithdrawn from  the sediment at 
4h intervals during a 36h cycle by divers. Oligochaetes (Lumbricillus 
lirteatus, Grania postclitellochaeta, Peloscolex benedeni) and Nemer- 
tin i (Cephalothrix sp.) were separated by décantation while alive. 
For each assay, equal amounts in number and weight of both orga­
nism s groups (Fig. 8) were taken to prepare crude enzyme extracts 
of anim al tissues. The measurements of co-amylase activity were 
perform ed after an incubation period of three hours. Plotting incu­
bation tim e versus activity (Fig. 8) reveals that the decomposition 
of carbohydrates (co-amylase activity) in Oligochaeta and Cepha­
lothrix  sp. followed a diel cycle.

Comparable results of diel fluctuations could be demonstrated
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for biomass and uptake of dissolved organic substances by bacteria, 
as well as for living biomass in the sediment cores (ATP) (G. Graf 
and L.-A. Meyer-Reil, unpublished data). These fluctuations may 
also depend on vertical movements of Peloscolex benedeni belonging 
to the Tubificidae (Oligochaeta).

o---- o Nemertini

a -------- a  Oligochaeta
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Diel fluctuations of «-amylase (AE/26,5ug dw t/h) (dwt =  dry weight) in hom o­
genized tissue from Oligochaeta and Nemertini, respectively, at a 10m sandy 
sediment station in the Kiel Bight (”Hausgarten”, Baltic Sea; FRG; June 12-14, 
1980).

In the experiments carried out in the ’’H ausgarten” area the 
activity of a-amylase exhibited a peak in the m orning and a conti­
nuas decrease during afternoon and evening. The lowest am ounts 
of relative activity were measured around m idnight. The increase 
in a-amylase activity started again around 04.00h.

In all eucaryonts biological fluctuations or rhythm s have been 
observed, but only recently have rhythm s of enzyme activities also 
been detected (Harker, 1958; Halberg, 1960; Pittendrigh, 1960; 
Running, 1973; Reusing, 1973). M easurements of circadian fluc­
tuations of enzyme activities have also been evaluated directly in 
crude extracts of homogenized anim al tissues or indirectly through 
changes in metabolic activities (Glick et al., 1961; van Pilsum  and 
Halberg, 1964; Hardeland, 1969). The literature is very limited 
with respect to enzymatically dependent rhythm s in invertebrates or 
even in meiobenthic organims. However, most recently diel fluc­
tuations in microbiological and cheminai param eters could be 
dem onstrated for bodies of water (Meyer-Reil et al., 1979).

From  the results presented the question arises wether these 
rhythm s or fluctuations are of exogenous or endogenous nature. 
Generally, it is believed that circadian rhythm s are endogenous
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fluctuations, the properties of which are fixed genetically. However, 
this does not imply that endogenous rhythm s are not directly 
influenced by environmental, i.e. exogenous factors such as tempe­
rature, lunarity, light intensity, atmospheric pressure, radiation and 
magnetic variation, since all these variables are subjected to perio­
dicities of exactly 24h (Reusing, 1973).

Light has long been recognized as an initiating and controlling 
environm ental factor of biological activity (Segal, 1970). Thus, the 
authors suggest that these diel cycles of feeding activity are strongly 
influenced by light intensity and coordinated with the cycle of day 
and night. Cephalothrix sp. is living on the sediment surface as 
well as other m eiofauna and macrofauna individuals. However, 
the oligochaetes investigated occur in deeper sediment layers. As 
Fig. 8 illustrates, the enzymatic activity of Cephalothrix sp. starts 
increasing somewhat earlier than that of oligochaetes, which live in 
deeper sediments and may be activated by the activity of the surface 
community. Thus, light may be an im portant factor, indirectly 
regulating the activity of fauna in deeper sediment layers.

Summary

Meiobenthic organisms are greatly dependent on the availability of parti­
culate organic matter (POM) in sediments. Except for very few species, however, 
natural enzymatic degradation rates of POM in annelids, turbellarians and 
related groups have been poorly investigated. Proteolytic and hydrolytic 
(a-amylase, ß-D-glucosidase) activity measurements were the major indices 
examined in this study to determine trends in decomposing organic material 
by meiofauna organisms from natural sediment samples. Based on introductory 
investigations of testing the influences of homogenization procedures, tempe­
rature, and salinity on enzymatic activity, the results reveal a fairly high 
reliability for enzymatic stabilities and activities, if  the enzymatic assays are 
subjected to adequate conditions. Experiments on degradation of organic matter 
in natural marine sediment systems were made to determine that part of 
decomposition which is originated by meiofauna and micro-organisms, respec­
tively. The share of degradation rate of meiobenthic organisms according to 
ß-D-glucosidase activity amounts to about a third of the total activity. In a 
field experiment in the Kiel Bight (’’Hausgarten”, June 1980), Oligochaeta 
(Lumbricillus lineatus, Grania postclitellochaeta, Peloscolex benedeni) and 
Nemertini (Cephalothrix sp.) were investigated for their activity of digestion 
over a diurnal cycle. The results reveal that the decomposition of carbohydrates 
(a-am ylase activity) in Oligochaeta and Cephalothrix sp. follow a diurnal cycle 
showing maximum activity during morning and noon.
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