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solut ion.  F igure  1 shows t h e  a b s o r b a n c e  of t he  0.1 M 
h y d r a t e d  Ni++ ion a n d  t he  f luorescence emiss ion  of t he  
sc in t i l l a to r  4. S t a n d a r d  22-ml glass coun t ing  v ia ls  of low 
p o t a s s i u m  c o n t e n t  were used. T he  m e t h o d  for sample  
p r e p a r a t i o n  was a modi f ied  vers ion  of MYERS a n d  Bus}{ 5. 
1 g of a n t h r a c e n e  was f i r s t ly  added  in to  each  vial .  2 ml  
of t he  s tock  so lu t ion  was t h e n  i n t r o d u c e d  a n d  t he  suspen-  
s ion was well  s t i r red.  Th i s  ope ra t i on  was r epea t ed  for 
4 t imes  so t h a t  each  v ia l  c o n t a i n e d  5 g of t he  sc in t i l l a to r  
and  10 ml  of t he  solut ion.  T he  aqueous  phase  was held  in 
t h e  c rys ta l  in te r s t i ces  a n d  no  l iquid  sp readed  over  t he  
c rys ta l  surfaces nor  f loa ted  t he  c rys ta l s  on  t he  l iquid.  
Crysta ls  a d h e r i n g  to t he  wal l  above  t h e  sc in t i l l a to r  bed  
and  to  t he  s t i r r ing  rod  were sc raped  down  w i t h  a f ine and  
h a r d  n y l o n  brush .  The  v ia l  appea red  to  be  a b o u t  2/~ full. 
D ry  samples  were also p r e p a r e d  b y  p lac ing  t h e  sample  
via ls  w i t h o u t  caps  in  a v a c u u m  des icca tor  over  ca lc ium 
chlor ide  un t i l  no  more  t h a n  0.5 ~o of w a t e r  h a d  been  left. 
F ive  iden t ica l ly  p r e p a r e d  samples  were m a d e  for ob ta in -  
ing b e t t e r  c o u n t i n g  s ta t is t ics .  P r io r  to  c o u n t i n g  all  
samples  were d a r k - a d a p t e d  for 24 h to e l im ina t e  phospho-  
rescence.  

The  ac t iv i t i e s  of all samples  were coun t ed  a t  5 ~ in a 
P a c k a r d  T r i ca rb  3320 L iqu id  Sc in t i l l a t ion  S p e c t r o m e t e r  
equ ipped  w i t h  b ia lka l i  p h o t o m u l t i p l i e r  t ubes  (EMI 
9635QB).  The  d i s c r imina to r  se t t ings  were 10 and  1,000, 
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Fig. 2. ~-Energy dependence of counting efficiency of anthracene. 

respect ively ,  w i t h  a 25% gain. W i t h  these  se t t ings  t h e  
cut-off  of t he  f i -spect rum was jus t  a t  t he  w indow edge. 
The  t h e r m i o n i e  noise was also e l imina ted .  The  se t t ings  
were, therefore ,  op t imized  for o b t a i n i n g  t he  m a x i m u m  
c o u n t i n g  ra te .  The  b a c k g r o u n d  r a t e  was  o b t a i n e d  b y  
c o u n t i n g  for i h. The  r a t e  for a b lank ,  wh ich  was a suspen-  
sion of 5 g of a n t h r a c e n e  a n d  10 ml  of water ,  was  22 cpm. 
Act iv i t i es  of all samples  were coun t ed  for 10 rain.  

The  c o u n t i n g  efficiencies of a n t h r a c e n e  for wet  and  d ry  
samples  were found  to  be  (4.1 =~ 0.1 SD)~ a n d  (9.3 ~= 0.2 
SD)%,  respect ively .  F igure  2 shows t he  efficiencies for 
63Ni and  t he  energy  d e p e n d e n c e  of eff iciency for c o u n t i n g  
t he  ac t iv i t i es  of some o the r /~ -emi t t e r s  6. The  ' m e r i t  va lue ' ,  
wh ich  is def ined as t h e  p r o d u c t  of t h e  pe rcen tage  efficiency 
and  t he  v o l u m e  expressed  in ml  of t he  aqueous  sample ,  
was  ca lcu la ted  to be  41 or 92 for t i le wet  of d ry  sample ,  
respect ive ly .  Th i s  va lue  could poss ib ly  r each  62 or 138, 
respect ively ,  if t he  v ia l  is fi l led w i t h  50% more  of t he  
sc in t i l l a t ion  mix tu re ,  a s suming  t he  efficiency is no t  
af fected app rec i ab ly  b y  t h e  increase  in v o l u m e  of t he  
mix tu re .  

I n  conclusion,  t he  pe r fo rmance  of a n t h r a c e n e  as a 
suspended  sc in t i l l a to r  for a s say ing  6aNi in aqueous  
m e d i u m  was found  sa t i s fac tory .  I t  was  c o m p a r a b l e  to  
t h a t  of t he  homogeneous  and  gel sys tems  r ecen t ly  
i nves t i ga t ed  7. Sample  p r e p a r a t i o n w i t h o u t  d ry ing  requi red  
a n o r m a l  work ing  t i m e  of a b o u t  5 ra in  each. D e p e n d i n g  
u p o n  t h e  n a t u r e  of t he  sample ,  t he  a m o u n t  of d issolved 
mate r ia l ,  a n d  t h e  a c t i v i t y  presen t ,  t he  a p p r o p r i a t e  
sc in t i l l a t ion  s y s t e m  can  be  c o n v e n i e n t l y  selected. 

Zusammenfassung. Die Z~h lausbeu t e  e iner  A n t h r a -  
zenkr i s t a l l suspeus ion  als Sz in t i l l a t o rma te r i a l  wurde  fiir 
die B e t a s t r a h l u n g  des Ni -63- I so tops  un t e r such t .  Die  
M e t h o d e  is t  eine anpassungsf&hige Erg~tnzung zur  be- 
k a n n t e n  F l i i s s igke i t ssz in t i l l a t ionsmessung.  
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P R O  E X P E R I M E N T I S  

Electro-Actography in Fresh-Water Fish 

I n v e s t i g a t i n g  t h e  biological  s ignif icance of electr ic  fields 
for e lec t rosens i t ive  f r e sh -wa te r  f ish (Ictalurus nebulosus 
LeS.),  t h e  a u t h o r  found  t h a t  w a t e r - b o u n d  an ima l s  gener-  
a l ly  p roduced  w e a k  e x t e r n a l  e lectr ic  fields. These  electr ic  
p h e n o m e n a  cons is ted  m o s t l y  of DC-fields of t h e  dipole  
type,  o f ten  m o d u l a t e d  b y  r e s p i r a t o r y  m o v e m e n t s  1 in  t h e  
order  of m a g n i t u d e  of severa l  mic rovo l t s  to  mi l l ivol ts .  The  
AC-fields h a v e  a l r eady  been  descr ibed  b y  o the r  a u t h o r s  ~-7 
The i r  or igin is u n k n o w n  as yet ,  a l t h o u g h  muscle  ac t ion  

cu r r en t s  are  some t imes  t h o u g h t  to  be  respons ib le  ~-5 
SPOOR,  NEIHEISI~L a n d  I)RUMMOND ~ are  of t he  op in ion  
t h a t  t h e y  h a v e  measu red  on ly  e lec t rode  p o t e n t i a l  changes  
due  to  w a t e r  cu r r en t s  p roduced  b y  r e sp i r a to ry  m o v e m e n t s ,  
a n d  m a y  h a v e  neglec ted  t h i s  e x t e r n a l  electr ic  field of t he  
fish. The  a u t h o r ' s  obse rva t i ons  showed  th i s  field to  be  
s t rong ly  assoc ia ted  w i t h  t h e  a l i m e n t a r y  cana l  (DATTA a n d  
SAVAGE s). Anyhow,  m e a s u r i n g  these  fields p romised  to be  
a n o t h e r  m e t h o d  to  record  t h e  d i u r n a l  a c t i v i t y  of f resh-  
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w a t e r  animals :  if a f ish or an insect  la rva  (electric dipole) 
passes  an electrode,  the  var ia t ions  in electric po ten t i a l  can 
be recorded  9. No inconven ien t  objec t  has  to be a t t a ch ed  
to the  an imal  or to be p laced  in its surroudings  as is the  
case in e.g. the  'magne t i c  induc t ion '  m e t h o d  ~0, which  
however  has a much  wider  de tec t ion  range  (up to  1.5 m). 

The electric fields of t he  following species of f ish were 
recorded:  ca t f i sh  (Ictalurus nebulosus LeS.), s t ickleback 
(Gasterosteus aculeatus L.), roach (Rutilus rutilus L.), 
p ikeperch  (Stizostedium lucioperca L.), and g u p p y  (Pcecilia 
reticulata L.). Dur ing  the  t e s t  the  fish could swim in an 
inf la table  plas t ic  pool  (diam. 80 cm, wa te rhe igh t  20 cm, 
a n d  t e m p e r a t u r e  of the  wa te r  10-20 ~ with ,  in t he  centre,  
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Fig. 1. Block diagram of the actography apparatus. 1. Piasfie pool; 
diam. 80 era, height 20 cm; 2. Nylon netting screen; diam. 50 era; 
3. Electrodes; 4. Earth electrode; 5. Princeton Applied Research 
type 113 preamplifier; 6. Hewlett-Packard type 7702 B oscillographic 
recorder. 

a cyl indr ical  ny lon  ne t t i ng  screen leaving the  fish a 15 cm 
wide corr idor  to  swim in (Figure 1). The wa te r  vo lume  
was ea r thed  by  means  of a 10 cm long si lver r ibbon  
(dimensions 100 • 15 • 0.2 mm) placed in tile cent re  of the  
pool. The specific res is tance  of the  wa te r  var ied  f rom 
2000-8000 Ohm. cm. The recording electrodes,  ch lor ina ted  
silver e lectrodes in a 0.1 tool KCl-solut ion mak ing  electric 
con tac t  wi th  the  wa te r  b y  means  of a w a t e r / 2 %  agar-agar  
bridge,  were placed in t he  middle  ot the  outer  circular  
section. These electrodes were prac t ica l ly  insensi t ive  to  
wa te r  tn rbu la t ions  and only s l ight ly  sensi t ive to  var ia t ions  
in l ight  in tens i ty .  The recorded po ten t i a l s  were fed to  a 
P r ince ton  Appl ied  Research  t y p e  113 preampl i f ie r  and 
regis tered wi th  a H e w l e t t - P a c k a r d  H P  7702 oscil lographic 
recorder.  The locat ion of the  e x p e r i m e n t  was made  free of 
electric in ter ferences  as much  as possible.  

Normal ly  the  radius  of ac t ion of one e lect rode is 10 cm 
or 20 cm depend ing  on the  re la t ive  pos i t ion  of the  elec- 
t rodes,  the  leng th  of the  fish (specimens up to 20 cm have  
been  used) and  the  specific res is tance  of the  water .  The 
ampl i tude  of the  recorded signal also depends  on the  
f ish 's  s w i mmi n g  veloci ty  and the  f requency  b a n d  of the  
amplif ier .  Figure  2 shows the  ac tograms  of 5 fish:  1. A 
minnow,  leng th  abou t  10 cm, swam round  and  round  af ter  
hav ing  been released in the  corr idor  of the  expe r imen ta l  
pool. The s w i mmi n g  veloci ty  can be deduced  f rom the  
ac togram (number  of passages / t ime)  and seems to have  
been very  co n s t an t  in th is  par t i cu la r  case : 14 cm/sec.  2. A 
pike-perch,  l eng th  abou t  10 cm, also swam round  about .  
I t s  swimming  veloci ty  was m u c h  lower t h a n  t h a t  of t he  
mi n n o w :  abou t  1 cm/sec. 3. The ac tog ram of a guppy,  
l eng th  abou t  1.5 cm, shows very  t i ny  and  sharp  b u t  
never the less  de tec tab le  peaks.  4. A s t ickleback,  l eng th  
abou t  5 cm, p roduced  an ac togram in ampl i tude  compara -  
ble wi th  the  minnow's .  5. The ac togram of a catfish,  
lenght  abou t  15 cm, indicates  a r a t h e r  r ap id ly  s w i m m i n g  
animal  possessing a fair ly s t rong electric DC-field: up to  
1 mV po ten t i a l  difference b e t w e e n  m o u t h  and  anus. 

Al though  the  advan tages  of th is  m e t h o d  of invest iga-  
t ion are obvious,  the  d i sadvan tages  are no t  to be neglected.  
In  the  f i rs t  place, the  fabr ica t ion  of the  electrodes has to  
be carried out  met iculously .  Secondly  the  offset  cur ren t  of 
the  ampl i f ier  m a y  influence the  behav iour  of f ish t h a t  are 
able to perceive these  weak electric currents ,  as is t he  case 
wi th  cat f ish  possessing electroreceptors .  Fu r the rmore ,  t he  
de tec t ion  range of th is  sys t em is small  compared  to 
others  ~0. F ina l ly  the  electric screening of the  expe r imen ta l  
pool  m a y  be very  t roublesome.  Also i t  is obvious  t h a t  
electric fields, p roduced  by  mar ine  fish, do no t  ex t end  
as far in sea wa te r  as the  fields found  in f resh-wate r  
because the  s t rong  conduc t iv i t y  of the  seawater  (spec. 

Fig. 2. Some exemplary actograms. Horizontal: Time (plate 3 and 4: 
1 mm/min; plate 1, 2, and 5:5 mm/min) Vertical: amplitude of the 
recorded field (amplifier bandwidth: 0,1 < f < 30 Hz; Plate 1, 2, 3 
and 4:4 ~zV/mm; plate 5:10 FV/mm). l. Minnow; 2. Pike-perch; 3. 
Guppy; 4. Stickleback; 5. Catfish. 
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resist. 20 Ohm./cm) short-circuits these electric fields to a 
wide extent. This fact was confirmed by measurement of 
the electric field of a Labrus berggylta L., length about 
30 cm. 

deekten, yon diesen Organismen 
schwachelektrischen Felder. 

erzeugten 5msseren 

R. C. PETERS 

Zusammen/assung. Es wird eine Methode beschrieben, 
das Aktogramm yon Fischen und anderen Siisswasser- 
bewohnern zu bestimmen aufgrund der vom Autor ent- 

Laboratorium voor Vergelijkende Fysiologie der 
Rijksuniversiteit, Jan van Galenstraat 40, 
Utrecht (The Netherlands), 8 September 7972. 
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Switzerland 
8th EUCHEM Conference on Stereochemistry 
at Bi~rgenstock, near Lucerne, 29 Apri l -5  May 1973. 

Inquiries and applications (no speciaI forms, are required) 
should be addressed before January 15, 1973 to the Chair- 
man:  Prof. R. H. Martin, D6partement de Chimie Orga- 
nique, Universit6 Libre de Bruxelles, 50, Avenue F. D. 
Roosevelt, B-1050 Bruxelles (Belgique). 

Israel 
1st International Congress for Bacteriology 

in Jerusalem, 2-7 September 1973. 

This will be the first international congress of the newly 
formed Bacteriology Section of the International  Associa- 
tion of Microbiological Societies. 
Further information about the congress may be obtained 
from the Congress Secretariat, P.O. Box 16271, Tel Aviv, 
Israel. 

Italy 

2nd International Sympos ium on 
Cytopharmacology of Secretion 
in Venice, 17-22 June 1973. 

The Symposium is organized by the Department of 
Pharmacology, University of Milan, and the C.N.R. Center 
of Cytopharmaeology in Milan (Italy). Chairman: Prof. 
E. Trabucchi, Milan. Secretaries: B. Ceccarelli, F. Cle- 
menti and J. Meldolesi, Milan. Further information by 
the Secretariat: Ist i tuto di Farmacologia dell'UniversitY, 
Via Vanvitelli 32, 1-20129 Milano (Italy). 

Canada 

2nd International Conference on Comparative 
Virology 
at Mt. Gabriel, Qudbec, 27-29August  1973. 

Emphasis will be on virus evolution an oneogenie 
viruses. Furhter details concerning the program, housing, 
and registration can be obtained from: Prof. E. Kurstak, 
Department of Microbiology and Immunology, Faculty 
of Medicine, University of Montreal, P.O. Box 6128, 
Montr6al 101, Qu6bec, (Canada). 

Austria 

First International Congress for Aerosols  in 
Medicine 
in Vienna, 19-21 September 1973 

Aerosols in Medicine' (Advani:ages and Dangers). Main 
Topics: 19 September: Environmental  Aerosols (Air Pol- 
lution), Hygienic Aspects of Aerosols. 

Secretary of the Congress: Mrs. E. "Weidenhaus, Wiener 
Medizinisehe Akademie, Stadiongasse 6-8, A-1010 Vienna, 
Austria. 

Turkey 

IAEA Sympos ium on Radio immunoassay  and 
Related Procedures in Clinical Medicine and 
Research 

in istanbul, 10--14 September 1973. 

Further information by the scientific Secretaries: 
Dr. E J. Garcia and Dr. E. H. Belcher, International 
Atomic : 'nergy Agency, KS~rntner Ring 11-13, 
A-1010 W i ~  (Austria). 


