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f rom ex te rna l  fea tures  a n d  ske le ta l  a n a t o m y  s t h a t  
L. archeyi a n d  L. hamiltoni h a v e  a closer a f f in i ty  w i t h  
each  o the r  t h a n  e i the r  does w i t h  L. hochstetteri. A neoten ic  
bas is  for t he  a p p a r e n t  r e l a t i onsh ip  b e t w e e n  L. archeyi an d  
L. hamiltoni has  p rev ious ly  been  sugges ted  5. 

The  degree of i m p o r t a n c e  t h a t  shonId  be  a t t a c h e d  to 
v a r i a t i o n s  ill r e la t ive  l eng ths  of specific ch romosomes  of 
L, archeyi a n d  L. hamiltoni is ques t ionab le  a t  th i s  s tage 
in v iew of t he  l imi t ed  and  s u b o p t i m a l  p r e p a r a t i o n s  on  
wh ich  t he  m e a s u r e m e n t s  of L. archeyi chromosomes  were of 
necess i ty  based  2. I t  is des i rab le  t h a t  f u r t he r  m a t e r i a l  of 
th i s  species should  be  examined ,  pa r t i cu l a r l y  w i t h  regard  
to  t h e  de ta i l ed  m o r p h o l o g y  of t he  ch romosomes  bea r ing  
t h e  seconda ry  cons t r ic t ions .  On p r e sen t  ev idence  (Figure  
2), i t  appea r s  to  be  theo re t i ca l ly  feasible  to  der ive  a 
k a r y o t y p e  v e r y  s imi la r  to  t h a t  of L. archeyi b y  pos tu l a t i n g  
a t r a n s l o c a t i o n  of t he  secondary  cons t r i c t ion  and  te lomere  
f rom Pa i r  9 of L. hamiltoni (Figure 2) to  Pa i r  6 of t he  same  
species (Figure 2). "Whatever  t he  e v o l u t i o n a r y  basis  of t h e  
a p p a r e n t  r e l a t ionsh ip  be tween  L. archeyi and  L. harniltoni 
m a y  h a v e  been,  i t  is now obscured  b y  t he  t o t a l  geographica l  
s e p a r a t i o n  of these  2 species. However ,  t he  c o m b i n e d  
i n f o r m a t i o n  now ava i l ab le  r ega rd ing  t he  c h r o m o s o m e  
p a t t e r n s  of Leiopelma suggests  t h a t  t he  t i m e  m a y  n o w  
be  a p p r o p r i a t e  for a t a x o n o m i c  r eas ses smen t  of t he  genus  
as a whole,  c o m b i n i n g  ev idence  f rom all ava i l ab le  areas  of 
inves t iga t ion .  

Charac te r i s t i cs  of ea r ly  meiosis  in  ma te  a n u r a n s  h a v e  
been  t a b u l a t e d  b y  MORESCALCHr 7. Those  of t he  Ascaph idae  
a n d  Discoglossidae are l i s ted  as be ing  genera l ly  d i f fe rent  
f rom those  of ' h igher '  a n n r a n  families.  Diakines is  in 
L. hamiftoni appear s  to  conform w i t h  t he  p a t t e r n  for 

o the r  a scaph ids  a n d  discoglossids in some respects ,  b u t  
also has  s imi lar i t ies  to  t h a t  of t h e  more  a d v a n c e d  families.  
The  sca rc i ty  of d iak ines is  s tages  suppor t s  t h e  c o n t e n t i o n  
t h a t  t h i s  s tage is shor t  in  a scaph ids  an d  discoglossids. 
On t h e  o the r  hand ,  t h e  possess ion of 2 t e r m i n a l  c h i a s m a t a  
in  mos t  b i v a l e n t s  in  L. hamiltoni is a n  excep t ion  to  t h e  
gene ra l i za t ion  t h a t  a scaph ids  an d  discoglossids h a v e  
more  t h a n  2 c h i a s m a t a  in  large b i v a l e n t s  an d  t h a t  
ch i a s ma  t e r m i n a l i z a t i o n  is n o r m a l l y  n e v e r  to ta l .  MORES- 
CALCHI 7 refer red  to  ' t he  presence,  b u t  n o t  c o n s t a n t '  oi 
r ing  b i v a l e n t s  in  Discoglossus an d  less c o m m o n l y  in 
Alytes. L. hamiltoni can  be  a d d e d  to th i s  group,  a l t h o u g h  
i t  shou ld  be  n o t e d  t h a t  such  a n  inc lus ion  is based  on a 
singIe spread.  

MORESCALCIII 7-9 has  suggested  t h a t  b i v a l e n t  mor-  
pho logy  an d  b e h a v i o u r  of a scaph ids  a n d  discoglossids 
r ep resen t  p r i m i t i v e  a n u r a n  cond i t ions  s imi la r  to  t he  
u rode lan  type .  In  urodeles  t h e  n u mb er ,  loca l iza t ion  a n d  
t e r m i n a l i z a t i o n  of c h i a s m a t a  b e t w een  an d  even  w i t h i n  
species m a y  v a r y  a n d  i t  would  a p p e a r  t h a t  the re  is also 
v a r i a t i o n  in these  aspects  of male  meiosis  in t h e  genus  
Leiopelma. 

Rdsumd. Le c a r y o t y p e  de la grenoui l le  c o u r a m m e n t  
class6e sous le nora  de Leiopelma hamiltoni McCuLLOCH, 
de File de Maude,  en  Nouvel le  Z61ande, est  d~cri t  pou r  la 
p remigre  lois. A l ' 6 t a t  diploide,  le h o m b r e  des ch romo-  
somes est  de 18. La  plus  p e t i t e  des pa i res  est  ae rocen t r ique  
et  p r6sen te  de pe t i t s  sa te l l i tes  t e r m i n a u x .  On n ' o b s e r v e  
pas  de mic rochromosomes .  P e n d a n t  la diaein~se de la 
me[ose ms on  p e n t  observer  des ch romosomes  b i v a l e n t s  
avec  2 ch iasmas  t e r m i n a u x .  L '6v idence  caryologique  est  
en accord  avec  les i nd ica t ions  p%c6den tes  c o n c e r n a n t  
l ' a spec t  ex t6r ieur  e t  l ' a n a t o m i e  du  sque le t t e  : L. hamiltoni 
ressenable d a v a n t a g e  k L. archeyi, qu't~ L. hostetteri. On 
sugg~re la n6cessi t6 d ' u n e  r66valuat ion,  t a x o n o m i q u e  du  
genre.  
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Fig. 3. Late prophase (diakinesis) of first meiotic division from testis 
squash of L. hamiltoni. The arrow indicates an area of overlapping 
of 2 medium-sized bivalents. 
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Activity  of S o m e  Juveno ids  in Chironomid  Larvae 

LAUFER et  al. 1,2 r epo r t ed  t h a t  s y n t h e t i c  Cls Cecropia 
juven i le  h o r m o n e  and  a m i x t u r e  of de r iva t i ve s  of the  
farnesenic  acid p r e v e n t  m e t a m o r p h o s i s  in  ch i ronomids .  
The  p r e sen t  s t u d y  ex t ends  t he i r  obse rva t i ons  a n d  com- 
pares  ac t iv i t i es  of some c o m p o u n d s  wh ich  h a v e  been  de- 
scr ibed as p o t e n t  j u v e n o i d s  for  va r i ous  Dip te ra .  

Our  t es t s  were pe r fo rmed  on las t  i n s t a r  l a rvae  of 
Chironomus annularis Meig. an d  ca. dorsalis Meig., wh ich  
were col lected f rom a n  o u t d o o r  w a t e r  con t a ine r  in P r a g u e  a. 
Groups  of 10-15 l a rvae  were k e p t  in  50 ml  of t ap  w a t e r  in  
Pe t r i  d ishes  (d iamete r  12 cm) a t  room t e m p e r a t u r e .  The  
l a rvae  were fed w i t h  n e t t l e  powder  a n d  t h e  w a t e r  was  
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Activities of 3 potent juvenoids on Chironomus annularis and Ch. 
dorsalis (undistinguished) 

Compound Effective 
dosage 
(ppm) 

II M e O ~ /  I [ 

II formulated 

0.1 

0.01 

0.001 

The effective dosages indicate concentration of juvenoids in water 
which caused development of larval-pupal intermediates in 50% of 
treated larvae. The remaining 50% of larvae pupated (dead larvae 
were discarded). 

dai ly  st irred.  The last  larval  ins ta r  las ted unde r  these  
condi t ions  abou t  20 days.  The mor t a l i t y  of larvae was 
very  high, a p p a r e n t l y  due to some infection,  and  amoun t -  
ed in ex t r eme  cases up to 60%. The juveno ids  a were 
added  to  wa te r  in 5 ~1 of acetone.  S t anda rd  assays were 
pe r fo rmed  in 3 replicas wi th  larvae which were approxi -  
ma te ly  in the  middle  of the  last  instar.  

All compounds  tes ted  were toxic  a t  the  dose 0.1 ~l/ml 
water ,  i.e. in t he  100 p p m  concent ra t ion .  In  order  to  
ensure t h a t  pharmacologica l  tox ic i ty  will no t  interfere  
wi th  t he  tes ts  of juveni l iz ing act iv i ty ,  a l imi t  of 1 p p m  was 
set  as t he  m a x i m u m  concen t ra t ion  to  be used. 7 out  of 
10 assayed compounds  elicited no s ignif icant  morpholo-  
gical effect  a t  th i s  concen t ra t ion  and  were e l imina ted  
f rom fur ther  tests .  The d iscarded subs tances  included e th-  
yl  3, 7, 11-tr imethyl-5-oxa-6,  7-epoxy-dodec-2-enoate  and 
1-/(3, 7-dimethyl-6,  7 -epoxy)oc ty l / -4 -e thy lphenyl  ether,  
which  are h igh ly  ac t ive  on some Dip te ra  ~. Methyl  farne-  
soate,  e thy l  3, 7 ,11- t r imethyl-  11-chloro-dodec- 2-enoate and 
m e t h y l  3, 7, 11-tr imethyl-7,  11-dichloro-dodec-2-enoate,  
which  are possible componen t s  of the  mix tu re  of juvenoids  
used in an earlier s t u d y  on ch i ronomids  ~, were also ex- 
cluded. The Table shows act ivi t ies  of those  compounds  
which passed  the  e l iminat ion  t es t  and  were assayed 
fur ther .  

In  an a t t e m p t  to  improve  the  d i s t r ibu t ion  and  s tabi l i ty  
of juvenoids  in water ,  we have  used the  fo rmula ted  
isopropyl  3 , 7 , 1 1 - t r i me t h y l - l l -me t h 0 x y -d o d eca -2 ,4 -d i e -  
noa te  (compound II  in the  Table). The l iquid formula t ion  
FZ-51547 was developed by  Zoecon Corpora t ion  for the  
use of c o m p o u n d  I I  aga ins t  mosqui toes  and  was k ind ly  
made  avai lable to  us. The fo rmula ted  co mp o u n d  showed 
a 100 t imes  h igher  ac t iv i ty  t h a n  the  same compound  
admin i s t e red  in acetone.  I t  m u s t  be noted,  however ,  t h a t  
a 10 p p m  concen t ra t ion  of the  emuls i fying lot ion alone 
was toxic  to ch i ronomid  larvae. 

The act ive compounds  caused p re se rva t ion  of larval  
features  in pupae.  The morphological  effects were classi- 
fied wi th  a scale ranging f rom 0 to 5 degrees. The occur- 
rence of the  m a x i m u m  effect  5 - deve lopmen t  of perfec t  
super larvae  - was never  observed.  The affected spec imens  
developed into i n t e rmed ia t e  forms be tween  larva  and  p u p a  
(effects 1-4, Figure).  Some of the  i n t e rmed ia t e s  accom- 
pl ished succesfully the  ecdysis  bu t  all died shor t ly  thereaf-  
ter. Insec ts  which formed externa l ly  normal  pupae  were 
considered as unaffec ted  (effect 0). Some of them,  however ,  
per ished as p h a ra t e  adul ts  w i th  adul t  cuticle precociously 
t an n ed  and sclerotized.  

In  one expe r imen t  we examined  the  act ion of 1 p p m  of 
fo rmula ted  co mp o u n d  I I  on larvae  whose  age was known  
wi th in  ~: 2 days  af ter  the  last  larval  ecdysis.  The larval-  
pupa l  in t e rmed ia tes  occurred ill all age groups except  
af ter  t r e a t m e n t  of f reshly  ecdyzed larvae and  prepupae .  
The f reshly  ecdyzed larvae died and the  p repupae  formed 
ex te rna l ly  normal  pupae.  

In  regard to  the  per iod of sens i t iv i ty  to  juveno ids  and 
to the  charac te r  of mos t  of the  induced effects, the  chiron- 
omids  seem to resemble  the  mosqui toesK The effective 
doses found in our tes t s  are diff icul t  to  compare  wi th  those  
repor ted  for mosqu i toes  because  our  t es t ing  procedure  
was less s t andard ized  t h a n  the  cur ren t  mosqui to  assays. 
Never theless ,  i t  seems t h a t  c o m p o u n d  II ,  whose ac t iv i ty  

1 H. LAUFER and H. GREENWOOD, Am. Zool. 9, 603 (1969). 
2 H. LAUFER and T. K. H. HOLT, J. exp. Zool. 773, 341 (1970). 
a Larvae of these 2 species could ilot be separated from one another. 

The species were kindly identified by Dr. J. KNoz of the University 
in Brno. 

4 The juvenoids were obtained through the courtesy of the Institute 
of Organic Chemistry and Biochemistry, CSAV, Prague, and of the 
Zoecon Corporation, Palo Alto, California. The compounds were 
raeemic mixtures; the aliphatie substances contained about 2/3 of 
the 2-trans isomers. 

5 F. SEFINAL and J. ZflXREK, J. Insect Physiol., in print (1975). 
A. SPIELMAN and V. SEAFF, J. Insect Physiol. 73, 1087 (1967). 

Different effects produced by 
juvenoids applied to the last instar 
larvae of Chironomus annularis 
and Ch. dorsalis (undistinguished) ; 
A) effect 4 (larval-like form show- 
ing considerable differentiation of 
wings and appendages but failing 
to ecdyse from the last larval 
exuvia); B) and C) effect 3 (forms 
intermediate between larva and 
pupa with partly ecdyzed pupal- 
like thorax) ; D) and E) effect 2 (in- 
termediates with pupal-like head 
and thorax and larval-like abdo- 
men); F) effect 1 (pupal-like form 
with distorted wings and append- 
ages and with remnants of larval 
gills and anal papillae. 



1252 Specialia EXPERIENTIA 30/11 

on different  insects  was s tudied  by  several  authors ,  is 
more  act ive on mosqui toes  t h a n  on chi ronomids .  The 
unformula ted  compound  affects 50% of t r ea t ed  mosqui to  
larvae a t  the  concen t ra t ion  equal  to  or lower t h a n  
0.0001 ppm7, s bu t  50% of t r ea t ed  ch i ronomid  larvae a t  
concen t ra t ions  0.01 p p m  (Chironomus stigmaterus)9, 0.05 
p p m  (Ch. stigmaterus and  Tanypus grodhausi)1% and 0.1 
p p m  (present  s tudy),  respect ively.  Field appl ica t ion  of 
fo rmula ted  com pound  II  agains t  mosqui toes  r epor t ed ly  

7 C. H. SCHAEFER and W. H. WILDER, J. econ. Ent. 65, 1066 (1972). 
8 C. H. SCHAEFER and W. H. WILDER, J. econ. Ent. 66, 913 (1973). 
9 T. MIURA and R. M. TAKAHASHI, J. econ. Ent. 66, 917 (1973). 

10 R. L. 2~7ORLAND, Proe. 41st Ann. Conf. of Calif. Mosquito Control 
Ass. (1973), p. 118. 

n Critical reading of the manuscript by Prof. Dr. W. LOHER is 
gratefully acknowledged. 

caused only a few ch i ronomids  to die 9. Hence,  midges  
should not  be seriously endangered  by  the  use of co mp o und  
II  against  mosqui toes  p rov id ing  t h a t  the  min imal  con- 
cen t ra t ions  effect ive on mosqui toes  are used. 

Zusammen/assung. Appl ika t ion  ak t iver  Juvenoidver -  
b indungen  w~hrend  des le tz ten  L a rv en s t ad i u ms  yon 
Chironomus annularis Meig. und  Ch. dorsalis Meig. ver-  
ursachte  die En twick lung  yon  l Jbergangsformen  zwischen 
Larve  und  Puppe .  Der  formul ier te  3, 7 ,11-Trimethyl-  
dodeca-2 ,4-d ien-Carbons~ure- Isopropyles te r  beeinflusste  
50% der Tiere bet ether  K o n z e n t r a t i o n  yon 0,001 ppm.  

I. GF, LBI(; and F. SEHNAL 11 

Entomological Institute, Czechoslovak Academy o] 
Sciences, Vinidnd 7, CS-72800 Praha 2 
(Czechoslovakia), 26 April  797d. 

Mineralogical Differences in Populations of Thais lapillus Linn6 (Gastropoda: Prosobranchiata) t 

Bivalve minera logy  has  been shown to  be inf luenced by  
the  ex te rna l  e n v i r o n m e n t  2-4. But ,  confl ict ing evidences 
have  also been  p resen ted  by  EISMA 5 and  KENNEDY, 
TAYLOR and HALL 6 who believe t h a t  the  p r i m a r y  contro l  
is 'c learly genet ic ' ;  t(OBAYASHI'S f inding 7 t h a t  crysta l  
s t ruc tures  in b ivalves  depend  on the  n u m b e r  of p ro te in  
f ract ions  in the  extrapal l ia l  fluid, t ends  to  suppor t  this.  
However ,  it  has  been po in ted  out  by  WISE s t h a t  s ta te-  
m e n t s  concerning b iva lve  minera logy  m a y  no t  be 
appl icable  to  gastropods.  

In  this  s tudy,  the  po lymorph ic  forms of calcium 
carbona te  in the  shells of Thais lapillus f rom 5 N o r t h  
Amer ican  popula t ions  were analyzed as pa r t  of an overall  
effort  designed to unde r s t and  intraspecif ic  var ia t ions  in 
th is  species. Re la t ive  amoun t s  of calcite versus aragoni te  
expressed as mean  rat ios  were used to compare  the  
populat ions .  

Materials and methods. The popula t ions  s tudied  were 
ob ta ined  f rom Acadia  Park,  Owl 's  Head,  P e m a q u i d  Po in t  
and Cape El izabeth ,  all in Maine, a n d  W a t c h  Hill, 
Rhode  Island.  These collecting sites range f rom la t i tude  
44.20 N to  41.18 N. 

Clean shells were ini t ial ly measured  (max imum height) ,  
t hen  cracked open to  remove  soft  par ts ,  and ground  
individual ly  by  hand  in a ceramic mor t a r  to  ob ta in  a fine 
powder .  The powder  was t h e n  th in ly  smeared  on clean 
glass slides wi th  the  aid of acetone and a glass rod. A to ta l  
of 60 shells, each p repared  on a separa te  slide, was 
examined.  All samples  were processed wi th in  24 h af ter  
the  snails were sacrificed. 

A G E  X R D - 5  X- ray  di f f ract ion uni t  wi th  a recorder  
and  goniometer  was used for de te rmin ing  the  calci te/  
aragoni te  ratio.  The appa ra tus  consis ted of a 1 ~ beam sli t  
and an 0.2 ~ pick-up slit. A single nickel f i l ter  w i th  
copper  rad ia t ion  was employed.  The appara tus  was oper- 
a ted  a t  50 kv and 20 mA. Goniometer  speed was set  for 
2 degrees per  rain for all runs.  The intensi t ies  of the  X - r a y  
reflect ions were recorded on a char t  using ei ther  2000 or 
5000 y- radia t ion  counts  per  see, depending  on the  
quant i t i es  p resen ted  in any  given sample.  Samples  were 
scanned  be tween  26 ~ and 32 ~ only, since th is  was sufficient  
to  produce  major  calcite and aragoni te  peaks.  

Calci te /aragoni te  ra t ios  were calculated for each 
sample  by  dividing the  area under  the  major  calcite peak  
(3.03fk) by  the  area under  the  major  aragoni te  peak  
(3.40A). By using the  ra t io  in th is  manner ,  the  problems 

resul t ing f rom var ia t ion  in absolute  amo u n t s  of the  
minerals  f rom one sample  to  the  nex t  are e l iminated.  
Also, as a check, 2 slides were p repa red  f rom the  same 
powdered  shell. The rat ios  ob ta ined  (5.38 and 5.40) 
showed excel lent  agreement .  The var ia t ion  appears  to  be 
well wi th in  the  l imi t  of less t h a n  4% errors in measure-  
m e n t  using X- ray  di f f ract ion 9. 

Results. Calci te /aragoni te  ra t ios  ob ta ined  f rom analysis  
of the  5 popula t ions  are l is ted in t he  Table. Two di i fe rent  
samples  f rom Owl's  Head  were used. The first  con ta ined  
small, th in-shel led  immatures ,  the  second conta ined  
large, th ick-shel led adults .  These 2 groups were t e s t ed  in 
an a t t e m p t  to  de te rmine  the  influence of shell size, 
thickness ,  and  m a t u r i t y  on the  calc i te /aragoni te  ratio.  
Since compar i son  of t he  means  showed t h a t  there  was no 
s ignif icant  difference be tween  the  two series (p < 0.1), 
t h e y  were combined  and t r ea t ed  as a single group. A 
S t u d e n t - N e w m a n - K e u l s  Test1~ was used to compare  the  
mean  rat ios of the  5 popu la t ions  (Table). The difference 
in t he  calci te /aragoni te  ra t io  of the  shells f rom ei ther  
W a t c h  Hill  or Owl's  H e a d  was highly  s ignif icant  when 
compared  wi th  the  values ob ta ined  for the  Cape El izabeth ,  
Acadia  P a r k  or P e m a q u i d  Po in t  popula t ions  (p < 0.05). 
The 3 popula t ions  of small-s ized snails could no t  be 
sepa ra ted  on the  baiss of these da ta ,  nor  could the  
2 popula t ions  of larger-sized snails. 

1 Contribution No. 98 from Marine Research Laboratory, University 
of Connecticut. Part of a thesis submitted to the Graduate Faculty 
of the University of Connecticut by the senior author in partial 
fulfillment of the requirements for the degree of Master of Science. 
H. A. LOWENSTAM, J. Geol. 62, 284 (1954). 

a j.  R. DODD, J. Paleont. 38, 1065 (1964). 
4 y .  KITAI'rO, N. KANAMORI and A. TOKUYAMA, Am. Zool. 9, 681 

(1969). 
5 D. EISMA, J. Geol. 74, 89 (1966). 
6 W. J. KEnnEDY, J. D. TAYLOR and A. HALL, Biol. Rev. dE, 499 

(1969). 
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