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t h a t  the  h igh  morphologica l  un i fo rmi ty  found  in the  genus 
Branchiostoma exis ts  also a t  a karyological  level, if t he  
older doubt fu l  resul ts  are no t  considered.  

In  p a r t i c u l a r  t he  genus Branchiostoma seems to be 
charac te r ized  by  chromosomes  which  are all autosomes,  
regular ly  graded in size, ma in ly  te locentr ic ,  w i th  only 2 
me tacen t r i c  pai rs ;  the  ch romosomes  number s  are 19 (n) 
and  38 (2n) respec t ive ly  and  the  con t en t  of D N A  is 
ve ry  low, in compar i son  w i t h  that of v e r t e b r a t e s L  
Spermatogenes i s  is eh iasmat ic .  

A compar i son  of ch romosome  numbers ,  morpho logy  
and  con t en t  of ch romosomal  D N A  - al lowing t h a t  t he  
resul ts  ob ta ined  wi th in  the  genus Branchiostoma can be 
ex t r apo la t ed  to  include o the r  amph iox i  - indica tes  a 
closer re la t ionship  be tween  amph iox i  and some ascidians 
f rom the  order  En te rogona ,  r a the r  t h a n  to  pelagic 
tun ica tes  1~ and  a cons iderable  separa t ion  of lower 
chorda tes  f rom the  ve r t eb ra t e s  7, 9, n 

Riassunto. In  e n t r a m b e  le popolaz ioni  di Branchiostoma 
laceceolatum del GoKo di Napol i  e delle coste del Devon-  

shire, Inghi l ter ra ,  6 s ta to  t rova to  il numero  aploide 19. 
Si sono ind iv idua t i  sia c romosomi  me tacen t r i c i  che 
te locentr ic i  ma  non  c romosomi  sessuali differenziat i .  
~; s t a t s  n o t a t a  una  cer ta  somigl ianza t r a  i c romosomi  dei 
cefa locordat i  e di alcnni  ascidiacei.  
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Critical Thermal Maximum: Ecotypic Variation Between Montane and 
Piedmont Chorus Frogs (Pseudacris triseriata, Hylidae) 

The cri t ical  t h e r m a l  m a x i m u m  (CTM) of ec to the rmic  
ve r t eb ra t e s  p rov ides  a conven ien t  index  to  a d a p t a t i o n s  
to  the  t he rma l  e n v i r o n m e n t  t h a t  have  occurred at  t he  
subcellular  level of o rgan iza t ionL Whereas  mos t  pr ior  
a t t e m p t s  to correlate  CTM of amph ib i ans  w i th  var ia t ions  
in the  t h e r m a l  e n v i r o n m e n t  have  relied upon  interspecif ic  
compar i sons  2-7, few inves t iga tors  have  repor ted  ecotypic  
va r ia t ion  of th is  charac te r  w i th in  a single species 6-9. 
We  here  r epo r t  di f ferences  in CTM of m o n t a n e  and  pied-  
m o n t  chorus frogs (Hyl idae:  Pseudacris triseriata) t h a t  
cor respond w i t h  i m p o r t a n t  differences in a m b i e n t  
t e m p e r a t u r e s  of t he  respec t ive  e n v i r o n m e n t s  10. 

Male chorus frogs were cap tu red  f rom breed ing  con- 
gregat ions  in L a t i m e r  Coun ty  in n o r t h c e n t r a l  Colorado in 
May and June,  1973. Three  popu la t ions  were sampled  
b o t h  in t he  p i e d m o n t  (elevat ion 1542-1631 m) and  in t he  
F r o n t  Range  of t he  R o c k y  Mounta ins  (elevat ion 2763- 
3040 m). F ive  animals  f rom each popu la t ion  were accli- 
m a t e d  in darkness  a t  cons t an t  t e m p e r a t u r e s  of 5 ~ and  
20~ for 4-12 days  pr ior  to  de t e rmin ing  CTM by  the  
m e t h o d  of DUNLAP 5. E x p e r i m e n t s  were pe r fo rmed  
be tween  05.00 and  11.00 Mounta in  Day l igh t  Time in 

order  to  minimize  the  effect  of c i rcadian var ia t ions  in 
CTM~I-IK All frogs were  held  a t  5~ unt i l  beginning  
acc l imat ion;  and the  in te rva l  be tween  cap ture  and  
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Table I. Critical thermal maxima of montane and piedmont chorus frogs following acclimation at 5 ~ or 20 ~ 

Elevation Acclimation temperature 
5~ 20~ 

Piedmont Population i 37.0 4- 0.051 
Population 2 37.0 4- 0.037 
Population 3 37.0 4- 0.066 

X 37.0 ~ 

Montane 

38.7 4- 0.037 
38.6 4- 0.040 
38.6 4- 0.049 
38.6 ~ 

Population 1 35.4 4- 0.073 36.9 4- 0.060 
Population 2 35.5 4- 0.051 38.1 -t- 0.037 
Population 3 35.3 • 0.037 38.1 i 0.058 

35.4~ 37.7~ 

Each mean (4- the standard error) is based upon measurements of 5 different animals. 
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Table II. Analysis of variance of critical thermal maxima of chorus frogs 

EXPERIENTIA 30/4 

Source SS df MS F P 

Accl imat ion  t empera tu re  56.454 1 56.454 100.4 % 0.001 
Elevation 24.067 1 24.067 42.8 < 0.001 
Interaction (temperature • elevation) 1.803 1 1.803 3.2 > 0.1 
Among populations (pooled) 4.499 8 0.562 43.2 < 0.001 

Error 0.632 48 0.013 

Since there was s ignif icant  va r i a t ion  in  CTM among the popula t ions  of an exper imen ta l  group, the Mean Squares /Among Popula t ions  was 
used as the denomina to r  in  ca lcula t ing  F-rat ios  for higher  levels of va r i a t ion  1~. SS, sums of squares  ; dr, degrees of freedom ; MS, mean  squares  ; 
F, F-rat io.  

de te rmina t ion  of CTM was app rox ima te ly  10 days for 
mon tane  frogs and 30 days  for p i edmont  animals.  

Crit ical  the rmal  m a x i m a  were subjected to 2-way 
analysis of variance,  the  f ixed factors being e levat ion and 
accl imat ion tempera ture .  One level  of nes t ing (popula- 
tions) was incorpora ted  into the  exper imenta l  design to 
pe rmi t  us to dist inguish a l t i tud ina l  effects f rom inter-  
popula t ion  effects 14. 

The CTM of chorus frogs acc l imated  a t 2 0  ~ was about  
2 ~ higher  t han  tha t  of frogs held at  5 ~ (Tables I and II) ,  
which is the  expected pa t t e rn  of response 5,18,15 More 
impor tan t ,  however,  the  CTM of p i edmon t  frogs averaged 
1.2 ~ higher  t t lan t h a t  of mon tane  animals  (Tables I and 
II) .  Addi t ional ly ,  the  effect of the rmal  accl imat ion on 
CTM was similar  in frogs f rom mon tane  and p i edmont  
popula t ions  (Table II).  

The  CTM of amphib ians  has been repor ted  e i ther  to be 
pos i t ive ly  correlated wi th  body  weight  16 or to be in- 
dependen t  of body weight  5-7. Assuming tha t  the  former  
s i tua t ion  obtains  in chorus frogs, i t  is possible t ha t  the  
CTM of the  larger mon tane  frogs17,18 was displaced 
upward  re la t ive  to t h a t  of the  smaller  p i edmon t  animals.  
However ,  since the  observed CTM of the  mon tane  frogs 
still  is lower t h a n  t h a t  of p i edmont  frogs (Table I), the  
difference in mean  values  seems not  to be a t t r ibu tab le  to 
the  influence of body  weight.  

Addit ional ly ,  the  CTM of amphib ians  has been repor ted  
ei ther  to decrease in s ta rved  animals  1~ or to be independen t  
of nu t r i t iona l  s t a teL  Since p i edmon t  frogs w e r e  held 
wi thou t  food for a longer  in te rva l  before s tudy  than  
montane  frogs, i t  is possible t h a t  the  CTM of p i edmon t  
animals  was depressed accordingly.  However ,  since the  
recorded CTM of p i e d m o n t  frogs still  is h igher  t han  t h a t  
of mon tane  frogs, the  mean  difference in CTM seems no t  
to be a t t r ibu tab le  to different  nu t r i t iona l  s tates of the  
exper imenta l  animals.  

We  conclude, therefore,  t h a t  the  different  CTMs of 
mon tane  and p i edmont  chorus frogs represent  ecotypic  

var ia t ion  wi th in  this  species. The  observed difference in 
CTM between  mon tane  and p i edmon t  chorus frogs 
is precisely wha t  one would  predic t  as an ou tcome of 
evo lu t ionary  compensa t ion  for temperature1.  The  mon-  
t ane  frogs, which occupy general ly cooler habi ta t s  1~ 
p resumably  have  acquired ra te  l imi t ing  enzymes  in 
in te rmedia ry  metabol i sm t h a t  funct ion  op t ima l ly  at  lower 
mean  tempera tu res  t h a n  do equ iva len t  enzymes  in pied- 
m o n t  frogs. Consequently,  nega t ive  modula t ion  of enzyme 
funct ion by  increasing t empera tu re  leads to metabol ic  
inac t iva t ion ,  and death,  at  lower body  t empera tu res  in 
mon tane  frogs than  in p i edmont  animals  1. 

Zusammen/assung. Das kri t ische the rmale  M a x i m u m  
von Fr6schen (Hylidae : Pseudacris triseriata) aus 
Bergpopula t ionen  l iegt  niedriger  als jenes yon Tief- 
landpopulat ionen,  wobei  es sich offenbar  um das Ergebnis  
einer physiologischen Evo lu t ion  hande l t :  Adap ta t ion  an 
kiihleres H6henkl ima.  
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Nicotinic Acid Suppressors in Aspergillus nidulans 

Suppressor genes have  been s tudied bo th  in higher  
organisms and micro-organisms ; and main ly  in the  lat ter ,  
the  s tudy  has led to i m p o r t a n t  contr ibut ions  to the  
unders tanding  of gene action. In  fungi, several  instances 
have  been repor ted  of differences in dominance  of sup- 
pressors be tween  diploids and he te rokaryons l -K  In  
respect  to the  nicot inic  acid requ i rement  caused by  the  
~ic 8 m u t a n t  of A. nidulans, several  authors  repor ted  the  
presence of suppressors of such gene. WARR and t{OPER 4, 

for instance, looking for res is tant  mu tan t s  to var ious 
inhibitors,  found tha t  p-f luorophenyla lanine  (pFA) 
res is tant  genes also suppress the  nicot inic  acid require-  
m e n t  caused by  nic8. 

We have  isolated and s tudied suppressors of the  nic8 
gene of A. nidulans ill re la t ion to several  aspects, such 
as map  location, resistance to pFA,  growth ra te  and 
dominance  or recessiveness of the  isolated suppressors in 
he te rokaryons  and diploids. Fo r  t h a t  the  min imal  med ium 


