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A B S T R A C T

T he swim m ing activity of Idotea baltica and Idotea granulosa was investigated by m eans of 
photocells. T he activity pa tterns o f both species showed great seasonal variations.

Both species show ed no sw im m ing activity in w inter (Idotea baltica from  N ovem ber-M arch, 
and Idotea granulosa from  Septem ber-M arch). The rest o f  the year both  species had one activity 
peak between m idnight and sunrise.

Idotea baltica was nocturnal in early spring, in sum m er the activity was high all 24 hours, 
besides the nocturnal m axim um  an increased activity was evident in the afternoon till two hours 
afte r SS.

A t the  end o f  Septem ber and  the beginning o f  O ctober I. baltica was nocturnal.
T he sam e variation  in the  activity pattern  was found for I. granulosa.
U nder artificial ligh t/dark  conditions both  species were nocturnal. W hen the light/dark 

change was right-angled this was the dom inating Zeitgeber.

I N T R O D U C T I O N

T he ecology o f  Idotea  baltica  (Pallas) and  Idotea  granulosa  R a th k e  has been 
investigated  by a. o. Syw ula (1964), N ay lo r (1955), M uiis (1967), an d  Jansson  
(1971). A cco rd ing  to  these au th o rs  I. baltica  is in  D en m ark  found  in  localities 
w ith  con tinuous renew al o f w ater an d  I. granulosa  in  m ore exposed localities 
w ith  s tro n g  cu rren ts  o r waves.

I. baltica  an d  I. granulosa  are the  m ost com m on  species o f  the genus Idotea  
along  the  co ast n o r th  o f  H elsingor.

T hey  can  here be fo und  living together a t  the  sam e locality  an d  it  could  
thus be in te resting  to  see if  I. baltica  an d  I. granulosa  had  different p a tte rn s  o f 
activ ity  w ith  special reference to  seasonal varia tions, thus avoiding com petition  
w ith  each  o th er regard ing  food  and  space.
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F ig . 1. Diel activity pattern  o f Idotea baltica in  natural light conditions, given as percentage 
deviation from  the m ean value o f the registration  period. Each group averages 10 days. N um ­

bers w ithin brackets show  the m ean num ber o f  counts/24 hours.
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Fig . 2. D iel activity p a tte rn  of Idotea granulosa in n a tu ra l ligh t conditions, given as percentage 
deviation from  the m ean value o f the registration period. Each group averages 10 days. N um ­

bers in  brackets show the m ean num ber o f  counts/24 hours.
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F ig . 3. The num ber o f registrations per 24 hours fo r Idotea baltica in natural light conditions. 
Triangels below horizontal line indicate days o f feeding with M ytilus  flesh. D ots above hori­

zontal line indicate interruptions in the registration, i.e. no to tal value fo r all 24 hours.

A C T I V I T Y  P A T T E R N S  I N  A R T I F I C I A L  L I G H T

T o  test th e  ligh t/dark  change as an  ex ternal fac to r contro lling  the  diel rhythm , 
and  the influence o f  vary ing  daylengths, th e  an im als w ere kep t in  a  dark -cham ber 
an d  lighted by  a  fluorescen t tu b e  (500 Lux).

T h e  artificial day  was gradually  p ro longed  tw o hours every w eek un till L L  
an d  then  shortened  tw o ho u rs  weekly un till D D . T he results a re  show n in  Figs 
5 & 6.

Idotea  baltica w as cau g h t an d  p u t u n d er these experim ental cond itions in 
M ay  1971 (nLD  was 16:8).

In  artificial L D  I. baltica  was n o ctu rn a l except w hen the  L -period  o r the 
D -period  was extrem ely long. (Fig. 5).

W hen I. baltica  h ad  a  ligh t p e rio d  longer th a n  16 ho u rs  it show ed som e ac­
tivity  during  day tim e a n d  th e  to ta l am o u n t o f  activity  fell. W hen the  L -period
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Fig. 4. T he num ber o f  registrations per 24 hours for Idotea granulosa in natu ral light conditions. 
Triangels below horizontal line indicate days o f  feeding w ith M ytilus flesh. D ots above hori­

zontal line indicate in terruptions in the regisstration, i.e . no to ta l value for all 24 hours.

was sh o rte r th a n  16 hours (the activity  o f  I. baltica  began  a t the artificial SS. 
W h en  the  D -p e rio d  was longer th a n  8 h o u rs  m ore  th a n  one activity  p eak  appeared , 
i.e . a  typ ical b igem inus rhythm .

T he activ ity  p a tte rn  under D D  w ith  a  p eak  a ro u n d  20.00 hrs an d  02.00 hrs 
were fo und  on ly  during  th e  first 3 days. A fter th is n o  rhy thm ic activ ity  occurred.

T h e  experim en t w ith I. granulosa  w as s ta rted  in  O ctober 1971 (nL D  12:12).
I. granulosa  show ed the sam e diel activ ity  p a tte rn  (Fig. 6) as I. baltica  except 

th a t the  activ ity  o f  I. granulosa  never s ta rted  r ig h t after th e  artificial SS, as there 
w as alw ays a  delay  before onset o f  sw im m ing.

T o test th e  possibility  o f con tro lling  the  diel rh y th m  o f  b o th  I. baltica  an d  
I. granulosa  th e  follow ing experim ent w as perfo rm ed  in  the  dark -cham ber. The 
artificial d ay /n ig h t was se t to  be opposite  to  the  real day /n igh t (L D  12:12).- 
U n d e r these  cond itions b o th  7. baltica  an d  I. granulosa  follow ed th e  artificial 
d ay /n ig h t rh y thm , i.e. the  active period  occurred  during  th e  artificial n ight, also 
w hen the  ligh t in tensity  a t  artificial day tim e was very low  (ca. 30 Lux) Figs. 
7 an d  8.

B o th  species follow ed the  artificial n igh t, ind icating  th a t th e  Z eitgeber w hich 
s ta rted  w ork ing  a t the ligh t/dark  change was very sensitive, i.e . exerted  a  strong  
influence on  the  activity o f  the anim als.
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FlG. 5. Diel activity pattern  o f Idotea baltica in artificial light/dark, given as percentage devia­
tion from the m ean value o f  the registration period; each group averages one week. N um bers 

in brackets show the mean num ber o f counts/24 hours.

D I S C U S S I O N

T he activity m easured  in  these experim ents was the sw im m ing activity . This 
m eans th a t an  observa tion  o f  no  activ ity  does n o t exclude o th er activities such 
as feeding and  preen ing . A s the  light-beam  is very n arro w  it is, fu rtherm ore, 
only a  p a r t  o f the sw im m ing activity  th a t is registered.

A s I. granulosa  is sm aller th a n  I. baltica  th e  p robab ility  th a t i t  passes though  
the n arro w  ligh t-beam  is sm aller, a n d  th is m ay be one o f the  reasons w hy the 
counts/24  hours generally  is low er th a n  fo r I. blticaa.

I. granulosa  also  has a longer period  th a n  I. baltica  w ith no  sw im m ing activity 
during  the w inter. T h ere  is a  p ro b ab ility  th a t this is due to  the  sam e reason  as 
m entioned  above. In  n L D  b o th  I. baltica  and  I. granulosa  show ed a  ra th e r  varying 
annual activity p a tte rn . T his w as n o t found  w hen the anim als w ere k ep t under
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F i g . 6.  Diel activity pattern  o f  Idotea granulosa in artificial light/dark, given as percentage 
deviation from  the m ean value o f the registration period. E ach group averages one week. N um ­

bers in brackets show the m ean num ber o f counts/24 hours.

artificial lig h t/d a rk  conditions. In  artificial lig h t/d a rk  b o th  I. baltica  an d  I. granu­
losa w ere n o c tu rn a l and  the  decreasing activity , w hen the  ligh t p e rio d  was less 
th a n  8 ho u rs  (/. baltica) o r 12 hours (/. granulosa), w as m issing. M oreover the 
L D -experim en t w ith  I. granulosa  was p e rfo rm ed  during  the  w in ter period . I f  the 
low er tem pera tu re  in  w in ter was an  im pulse fo r n o  activity  one shou ld  expect 
n o  activity . O n the  con tra ry  the activity  level was qu ite  high.

T h e  difference betw een the  L D  an d  the  n L D  experim ents is th a t th e  ligh t/ 
d a rk  change is righ t-angled  an d  the ligh t in tensity  was co n stan t d u ring  the  light 
period . In  th e  nL D -experim en t there is tw iligh t betw een n ig h t a n d  day  an d  the 
m ean  ligh t in tensity  is low er in  w in ter th a n  in  sum m er. A s the  experim ent was 
p erfo rm ed  in d o o r th is  slow  change betw een ligh t a n d  d ark  w as pro longed . This 
show  th a t w hen th e  lig h t/d a rk  change is righ t-ang led  this sud d en  change is the 
dom ina ting  Zeitgeber.
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o f  Idotea baltica given as per­
centage deviation from the 
m ean value o f  the whole re­
gistration period in artifical 
light/dark  (LD 12:12). Light 
in tensitity  during the artifi­
cial day was 30 Lux.

A ccording to  Jansson  and  K ällan d e r (1968) I. baltica  s ta rts  the activ ity  period  
w hen the  light in tensity  falls below  one Lux, an d  the p e rio d  o f  inactiv ity  begins 
a t  400-800 Lux. T his was n o t fo u n d  in  this experim ent. Even w hen the  aq u aria  
w ere lighted by  ex tra  ligh t d u ring  daytim e, the  anim als show ed the  sam e activity 
p a tte rn  as in  n L D , i.e . they show ed activity  during  daytim e. T h e  experim ents 
perfo rm ed  w ith  low  ligh t in tensity  (Figs. 7 an d  8) also show  th a t  the  anim als 
are able to  reac t u p o n  very low  changes in  light intensities.

The phase se tting  o f the  rh y th m  seems m ore to  depend  u p o n  changes in  
ligh t intensity  th a n  on abso lu te values. T he w ay o f  light change (ab ru p t o r slow) 
also seems to  be o f  g rea t im portance . A  sim ilar phenom enon  has been discussed 
fo r various species by H a rk e r  (1964).

W hen the activity  period  lasts m ore th a n  6 hours, the activ ity  p a tte rn s  for 
b o th  I. baltica  an d  I. granulosa  a re  o f  b igem inus or trigem inus type dependent 
u pon  the length o f  the activity  period . A t sho rte r activity  periods only one m ax­
im um  appears. T his type o f activ ity  p a tte rn  is also show n by th e  b rack ish-w ater 
shrim p Crangon vulgaris (H agerm an , 1970) and  by th e  freshw ater am phipod  
Gammarus p u le x  (M üller, 1966).

As a  supp lem ent to  the  la b o ra to ry  studies the species have been observed 
by diving in daytim e. T hey  never sw am  up  in to  the  free w aters b u t w ere only 
seen sw im m ing fro m  p la n t to  p la n t, an d  this w as also the s itu a tio n  in  the aquaria  
in  the labora to ry .

G enerally  the  tw o species I. baltica  an d  I. granulosa  show  n o  significant dif­
ferences in  the ir diel rhy thm s. A s to  th e  varia tions du ring  th e  year, /. granulosa  
show s a  longer period  o f  no  activ ity  in  w intertim e than  I . baltica. T here  seems 
to  be no difference in  the activ ity  p a tte rn s  o f  the adu lt an im als o f these species 
w hich m ay h in d e r com petition  fo r food  and space.
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F i g . 8. Diel activity pattern  
o f  Idotea granulosa given as 
percentage deviation from 
th e  m ean value o f  the whole 
registration period in artifi­
cial ligh t/dark  (L D  12:12). 
L ight intensity during  the ar­
tificial day was 30 Lux.
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