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ind ica t ing  t h a t  these  t issues swi tch  to higher  ac t iv i ty  in 
anaerobic  metabol i sm.  In  t he  Sd condi t ioned  me lanomas  
of Xiphophori i1 fish, no such shif t  t owards  t he  muscle 
t ype  L D H  (A4) could be de tec ted .  These results ,  which are 
in ag reemen t  wi th  those  recent ly  repor ted  by  PRASAD et al. 4 
on h u m a n  ma l ignan t  melanoma,  suggest  t h a t  me l an o ma  
t y p e  neoplasms  m a y  no t  be as d e p e n d e n t  on anaerobic  
me tabo l i sm  for the i r  energy  as m a n y  others.  

Zusammen/assung. Elek t rophore t i s che  Un te r such u n g en  
an benignen  und  mal ignen Ri ickenf lossenmelanomen sowie 
an normalen  Riickenflossen l ebendgebgrender  Zahnkarp-  
fen zeigen, dass  in den Geweben in ers ter  Linie die fiir 
gut  mi t  Sauers toff  versorgtes  Gewebe typ i sche  H e r z - L D H  
( B ( I s o e n z y m )  v o r k o m m t .  Die ftir schlecht  mi t  Sauers toff  
versorgtes  Gewebe typ i sche  Muske l -LDH (A~-Isoenzym) 
wird  nu t  in mancheI1 der  un t e r such t en  Gewebe gefunden,  

und  ist auch dor t  nur  in sehr  geringer Menge vorhanden .  
Die Melanome scheinei1 also im Gegensatz  zu vielen an-  
deren  Neop lasmen  andere r  Sys teme aeroben Stoffwechsel  
durchzufi ihren.  
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Selection in Parthenogenetic Lines of Asplanchna sieboldi (Leydig) 1854 (Rotatoria) 

Most au thors  who were concerned wi th  heterogonic  
Rot i fers  assumed t h a t  amict ic  females  reproduce  by  
ameiot ic  par thenogenes is ,  and  th is  v iew was suppor t ed  
by  extens ive  research of TAUSON 1, W h i t n e y  2, SHULL ~ and  
others.  Therefore  t he  p rogeny  of a founder  female was 
considered a clone, t h a t  is a genet ical ly  homogeneous  
group, where all t he  var iabi l i ty ,  appearance  of mict ic  
females and  cyclomorphosis  included,  is de t e rmined  by  
the  act ion of env i ronmen ta l  condi t ions  on a single 
genotype .  Such pure ly  pheno typ ica l  i n t e rp re t a t i on  has 
been appl ied unt i l  r ecen t ly  no t  only to IRotifers, bu t  to  
widely di f ferent  groups, such as Aphids  and  Daphnids .  

A few authors ,  on the  o ther  hand ,  have  suppor t ed  an 
i n t e rp re t a t i on  of he te rogony  on the  basis of na tu ra l  
selection, beginning wi th  WEISMA~N 4-~ and  LAIJTERBORN 7, 
unt i l  BAcclS, 9 app roached  the  p rob lem in t e rms  of 
popu la t ion  genetics.  This  app roach  al lowed COGNETTI ~o, n 
to  d e m o n s t r a t e  the  exis tence of d i f fe rent  genet ic  pools  in 
popu la t ion  of Aph ids  l iving under  d i f ferent  cl imatic  
condi t ions .  

Fol lowing these  results ,  we w a n t e d  to ver i fy  whe t h e r  in 
pa r thenogene t i c  lines of Rot i fers  var iab i l i ty  is due to 
env i ronmen ta l  fac tors  only, or is due to  the  d i f ferent  

Fig. 1. Length of mastax (m). 

reac t ion  norms  which  are shown by  d i f ferent  geno types  
wi th in  progenies,  which  unt i l  now are general ly  consid-  
ered as genet ical ly  homogeneous .  

In  order  to d i sc r imina te  env i ronmen ta l  f rom genet ic  
componen t s  of var iabi l i ty ,  selection expe r imen t s  have  
been  carried out  wi th in  pa r thenogene t i c  lines, following 
the  classic scheme for the  s t u d y  of hered i tab i l i ty .  

Asplanchna sieboldi (Leydig), was collected in Lago 
Sirio (Ivrea, I ta ly)  in Sep t ember  1972 and  mass  cul tures 
were kept ,  fol lowing the  m e t h o d  descr ibed by  BIRKY 12, 
using Paramecium aurelia and  green unicellular algae 
(06cystis sp.) as food. Dif ferent  pa r thenogene t i c  lines 
were ob ta ined  f rom single res t ing  eggs, which  were t a k e n  
f rom such mass  cul tures  and  t h e y  were  kep t  under  
control led and co n s t an t  env i ronmen ta l  condi t ions ,  unt i l  
t h e y  showed a cer ta in  degree of var iabi l i ty .  The experi-  
men t s  s t a r t ed  wi th  5th generat ion,  when  selected pa ren t s  
were isolated and  the  analysis  of the i r  offspr ing carr ied on. 
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Results of selection experiments in parthenogenetic lines of As- 
planchna sieboldi (Leydig) 

Line h 2 n t P 

i a 0.97 79 3.60 ~ 0.01 
2a 0.86 38 2.23 ~ 0.05 
2b 1 38 2.37 < 0.05 
3a 0.81 81 3.10 < 0.01 
3b 0.83 79 2.12 < 0.05 
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Fig. 2. Results of selection experiments in Line 3. 

in the Table and are illustrated by Figure 2. They 
definitely demonstrate a genetic origin of the phenotypic 
variabili ty which is observed in parthenogenetic lines of 
Asplanehna. Therefore the results support the working 
hypothesis, and the parthenogenetic lines cannot be 
regarded as clones. 

I t  is thus possible to explain in terms of population 
genetics the classic phenomena of cyclomorphosis and 
appearance of mictic females. In fact, assuming that  in 
Rotifers there is some mechanism of recombination, 
whether endomeiosis, as reported b y  COGNETTI z3 for 
Aphids, or somatic crossing-over, both cyclomorphosis 
and the alternance of amphigonic and parthenogenetic 
generations can be interpreted as different expressions of 
balanced polymorphism. Research along such lines is in 
progress. 

Riassunto. Lo studio dell'ereditabilitS~ di un carattere 
metrico (la lunghezza del mastax) e l e  relative esperienze 
di selezione dimostrano l'origine genetica della variabilitk 
fenotipica riscontrabiIe in ceppi partenogenetici di 
Asplanchna sieboldi (Rotatoria). I risultati ottenuti  
suggeriscono un'interpretazione analogs per il ciclo 
sessuale e ia ciclomorfosi. 

For this study a metric character was chosen, the 
length of mastax (m) (Figure 1), which a preliminary 
investigation showed to be in linear and positive correla- 
tion (r = 0.29; tea = 2.92; p < 0.01) with the length of the 
adult animal. Actually, its growth can be considered 
practically negligeable from birth on. 

The results of selection experiments, which were 
controlled with normal statistical methods, are summarized 
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N o n - I n t e n t i o n a l  Sound  Product ion  in a Cichlid Fish  (Haptochromis burtoni, Giinther)  

Social communication in the Cichlid fish has been of 
interest to ethologists for many years. Tile brightly 
colored markings of these fish are an obvious means of 
visual communication and have been studied in several 
species z-3. Much less well studied, however, are the cllem- 
ical and auditory signalling systems. We are particularly 
interested in the importance of these other systems in 
determining the behavioral activities of the African 
mouthbrooding Cichlid, Haplochromis burtoni. The 
behavioral act ivi ty  elicited by the species-specific 
colour patterns has been studied in detail4,L Studies of 
chemical communication are in progress (personal 
communication, CR•eON DE CAPI~ONA). 

In ttlis report, we describe experiments designed to 
test whether sound is also used by Haplochromis burtoni 
as a means of intraspecific communication. 

Materials and methods. A 150 1 aquarium with a gravel 
floor, some rocks and plants was placed in a quiet, 
isolated room.. Water  temperature was kept at 26 ~ • 1 ~ 
A hydrophone (Type 2, Krupp Altas Electronic, Bremen) 
was set up in the middle of the tank and the excess cable 
buried under the gravel. The hydrophone was connected 
through a pre-amplifier to all Uher Royal De Luxe tape 
recorder and monitored through earphones during 
observations. An incandescent overhead light was 
installed to minimize electrical noise. The lighting was 
set on a 12:12 light-dark schedule (08.00-20.00 h). 
Observations were made both during light and dark 
hours from a blind 1.2 m from the tank. Since the fish 

were monitored with filter, air bubbler and heater 
turned off, observations were kept within 90 min and 
usually lasted between 20 and 50 rain. Selected recordings 
were later analyzed for frequency content with a Kay 
Elemetrics Co. (Pinebrook, N.J.) sound spectrograph. 

In order to test the viability of the aquarium environ- 
ment for sound production and recording and the sensi- 
t iv i ty  of the hydrophone, a Cichlid fish (Tilapia mossam- 
bica, Peters) reported to produce intentional sound 6,7, 
was used. 3 males and 3 females were tested. 'Drumming'  
sounds, as described by RODMAN and MARSHALL, were 
heard from the adult males during courting or threatening 
behaviour. These sounds were recorded and analyzed 
with the sound spectrdgraph and the spectral content 
found to be comparable to that  published by ROBMAN. 

Twenty-five Haplochromis burtoni were observed and 
mo'hitored for a total  of 19 h in situations including: 
females alone; females with adult names; adult males 
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