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Die g e r a d e n  Kre i skege l  b e s i t z e n  also be i  f e s t e m  M 
kle ins tes  F u n d  e b e n s o  bei  f e s t e m  F grOsstes M.  Ausser -  
dem wei sen  sic be i  f e s t e m  F im I n t e r v a l l  a rcs in  (~a) 
_~ ~o ~ n /2  s u c h  n o c h  k l e ins t e s  V o l u m e n  V auF .  Diese 
doppel te  E x t r e m a l e i g e n s c h a f t  wi rd  g e s t a t t e n ,  im  H a u p t -  
p rob lem de r  k o n v e x e n  t ~ o t a t i o n s k 6 r p e r  e inen  F o r t -  
sch r i t t  zu e rz ie len  s. 

H. BIERI 
Bern,  24. M a i  1957. 

S u m  m a r y  

The  p roof  of t h e  p r o b l e m  w h i c h  was  s t u d i e d  in  a 
former  work ,  was  n o w  b r o u g h t  to  a n  end  : t h a t  a m o n g  all  
convex  r o t a t o r y  bod ie s  of t he  c o n s t a n t  l e n g t h s  l t h e  
cones possess  t h e  s m a l l e s t  sur faces  if M is g iven .  

7 H. BIERI, Exper. 6, 223 (1950). 
s Hieriiber wird an anderer Stelle berichtet werden. 

The P r o b l e m  of  S o l u b i l i z a t i o n  and  P r e c i p i t a t i o n  
and the  C a l c i u m  and P h o s p h o r u s  Cycle  in C a v e r n  

F o r m a t i o n *  

The  process  of so lub i l i za t ion  of i n so lub le  m a t t e r  s u c h  
as C%(PO4) , a n d  CaCO a in n a t u r e  a n d  t h e  t r a n s p o r t  of 
the so lub i l i zed  m a t e r i a l s  is one  of t h e  f u n d a m e n t a l  
p rob lems  in  b io logy  ~. T h e  r e d e p o s i t i o n  or  p r e c i p i t a t i o n  2 
which  is c o n c e r n e d  w i t h  t h e  m e c h a n i s m  of f o r m a t i o n  of 
insoluble  p h o s p h a t e s  is, in  a way ,  t h e  oppos i t e  of solu-  
b i l iza t ion.  T h i s  p rocess  is bas ic  Ior  ca l c i f i ca t ion  in  b o n e  
and t e e t h .  T h e  f o r m a t i o n  of s t a l a g m i t e s  a n d  s t a l a c t i t e s  
in caves  is a n o t h e r  a s p e c t  of t h e  s ame  p r o b l e m  a n d  a 
knowledge  of t h e  c o m p o s i t i o n  of t h e  depos i t s  s h o u l d  g ive  
ins ight  i n to  t h i s  m e c h a n i s m .  

W e  cou ld  f ind  no  d a t a  o n  s t a l a c t i t e  or  s t a l a g m i t e  
analyses  in  t h e  l i t e r a t u r e ,  i n c l u d i n g  CLARKE'S Data  on 
Geochemistry '~ w h i c h  a p p e a r s  to  be  t h e  m o s t  c o m p r e -  
hens ive  r e fe rence  source .  

S t a l a c t i t e s  a n d  s t a l a g m i t e s  a re  c r y s t a l l i ne  c a l c i u m  
ca rbona t e .  T h e y  are  f o r m e d  b y  w a t e r s  w h i c h  h a v e  be-  
come s a t u r a t e d  w i t h  c a l c i u m  b i c a r b o n a t e  b y  p e r c o l a t i n g  
t h r o u g h  a n d  p a r t i a l l y  d i s so lv ing  t h e  o v e r l a y i n g  l ime-  
stone. W h e r e  t h e r e  are  p h o s p h a t i c  f o r m a t i o n s  t h e  w a t e r s  
mus t  c a r r y  t he  so lubi l ized  p h o s p h a t e s  also, w h i c h  t h e n  
would be  d e p o s i t e d  on  t he  roof  or  s ides of t h e  c a v e r n s  
or grow f r o m  t h e  floor. T e m p e r a t u r e  p r o b a b l y  does  n o t  
affect  t h e  processes  a t  t h i s  s t age  to  a n y  c o n s i d e r a b l e  
ex ten t ,  as n a t u r e  h a s  m a d e  caves  n a t u r a l  a i r  cond i t i one r s ,  

Ca lc ium p h o s p h a t e  occurs  in  n a t u r e  m o s t l y  as  t r i ba s i c  
p h o s p h a t e ,  e spec ia l ly  as a p a t i t e ,  b u t  also as  d ibas i c  
p h o s p h a t e  e.g., b r u s h i t e  C a H P O ~ .  2H~O a n d  m o n e t i t e  
CaHPO, .  Bes ides  apa t i t e s ,  p h o s p h a t e s  a lso occu r  as  
deposi ts  of b a t s  g u a n o  in  caves .  F u r t h e r m o r e  t h e  shel ls  
of g i a n t  c r u s t a c e a n s  c o n t a i n  a b o u t  5 t i m e s  as m u c h  
P205 as t h o s e  of p r e s e n t - d a y  lobs t e r s  4. 

* This investigatioll was supported by a contract of the U. S. 
Atomic Energy Commission with the New York Medical College. 
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O u r  a n a l y t i c a l  r e s u l t s  s u p p o r t  t h e  fo l lowing  as- 
s u m p t i o n s .  B y  v a r i o u s  p rocesses  ( e .g ) )  a p a t i t e  u n d e r -  
goes  a l t e r a t i o n s  a n d  is s lowly  d i s so lved  b y  p e r c o l a t i n g  
wa t e r s .  A p a r t  of t he  d i s so lved  p h o s p h a t e s  is c a r r i ed  
a w a y  w i t h  t h e  w a t e r s  a n d  l a t e r  on  a b s o r b e d  in l iv ing  
o r g a n i s m s ,  a p a r t  is r e t a i n e d  b y  t h e  soil a n d  t a k e n  u p  
b y  p l a n t s ,  a n o t h e r  p a r t  is r e p r e c i p i t a t e d  a f t e r  t h e  CO~ 
h a s  e s c a p e d  or  is d e p o s i t e d  in t h e  fo rm of c a r b o n a t e s .  

T h e  m e c h a n i s m  for  t h e  so lnb i l i z a t i on  p roce s s  is :  

(1) C%(PO4) s • Ca(OH)s+ CO 2 = C%(PO4)s+ CaCO3+ H20 

(2) C%(PQ)  s + C a C O  s + 3 C O ~ + 3 H ~ O  . . . . . .  + 2 C a H P O  4 
+ 2 Ca(HCO3). v 

T h e  f ina l  ef fec t  is one  of t r a n s i t i o n  i n to  more  so luble  
p h o s p h a t e s .  GULlCK e p o i n t s  o u t  t h a t  life o r i g i n a t e d  un -  
d e r  c o n d i t i o n s  in  w h i c h  p h o s p h o r u s  was  o n l y  p a r t i a l l y  
ox id i zed  a n d  t h a t  t he se  p h o s p h i t e s  a n d  h y p o p h o s p h i t e s  
were  m u c h  more  so luble  t h a n  t he  c o m p l e t e l y  ox id ized  
forms.  

T h e  fo l lowing  m e c h a n i s m  leads  to  r e d e p o s i t i o n :  I f  t he  
s o l u t i o n  c o n t a i n s  a n  excess  of H ions  t h e  f o r m a t i o n  of 
PO4 ~- is r epressed ,  in  t h i s  case  t h e  t e r t i a r y  sa l t  does  n o t  
s e p a r a t e ,  s ince i t  is so luble  in  w e a k  acids,  e v e n  in  car -  
b o n i c  acid.  (Accord ing  to  BAUDISCH 7 CO s u n d e r  p re s su re  
is a n  e x t r e m e l y  s t r o n g  acid.)  Caz(PO4) 2 will be  f o r m e d  
f rom c o n c e n t r a t e d  so lu t ions  of Ca(HsPOa) 2 b u t  n o t  f rom 
d i l u t e  ones.  \ ¥ i t h  a c e r t a i n  excess  of p h o s p h o r i c  acid i t  is 
poss ib le  to  o b t a i n  C a H P O  4 as a solid p h a s e  w i t h o u t  
s u b s e q u e n t  c o n v e r s i o n  i n t o  t he  p r i m a r y  or  t e r t i a r y  sa l t .  
As soon  as  some  of t h e  CO s e scapes  or  h a s  b e e n  d e p o s i t e d  
as  CaCO~ or  o t h e r  c a r b o n a t e s ,  t h e  p r e c i p i t a t i o n  of c a l c i u m  
p h o s p h a t e  c a n  s t a r t .  

E x p e r i m e n t a l  p a r t . - - A s  o u t l i n e d  in  T a b l e  I I :  14 speci-  
m e n s  of  d i f f e r e n t  sources  were  a n a l y z e d  for  t h e i r  p h o s -  
p h o r u s  a n d  c a l c i u m  c o n t e n t .  Q u a l i t a t i v e  t e s t s  for  
m a g n e s i u m  a n d  i ron  were also made .  

To a v o i d  e x t r a n e o u s  ou t s i de  a c c u m u l a t i o n s  a c e n t e r  
piece was  cu t  o u t  in  t he  case of la rge  spec imens ,  w h e r e a s  
t h e  sma l l  pieces  were  used  as such.  T h e y  were  c r u s h e d  
a n d  pu lve r i zed .  Of t he se  p o w d e r s  0.2 to  0.3 g were  used  
for  e a c h  d iges t ion .  T w o  d e t e r m i n a t i o n s  of e a c h w e r e  made .  
All  ac ids  used  in  t h e  e v a p o r a t i o n  p r o c e d u r e  were  t e s t e d  
for  p h o s p h o r u s .  T h e r e  was  no  m o l y b d e n u m  b lue  reac-  
t ion .  All of t h e s e  e n d  s o l u t i o n s  were  t e s t e d  for  s i l ica tes  
b y  m e a n s  of mic rososmic  sa l t  N a N H 4 H P O ~  beads .  No 
SiO s was  p r e sen t .  T h e  p h o s p h a t e  c o n t e n t  was  d e t e r m i n e d  
q u a n t i t a t i v e l y  b y  t h e  m o l y b d e n u m  b lue  r eac t i on .  W e  
h a d  f o u n d  2 m e t h o d s  for d e t e r m i n a t i o n  of p h o s p h o r u s  in 
p r e s e n c e  of Si 8. T h e  m e t h o d  of LEVlNE was a d a p t e d  for 
t h e  d e t e r m i n a t i o n s  as fol lowing.  Of t he  p o w d e r e d  
s p e c i m e n s  0.2 to  0-3 g were  d i s so lved  in 5 ml  of 6 N HCI 
to a v o i d  loss b y  sp Iash ing ,  in  case  t h e r e  r e m a i n e d  a n  u n -  
d i s so lved  r e s t  t h e  s a m e  was  d i s so lved  in  a d d i t i o n a l  2 ml  
c o n c e n t r a t e d  HCt. T h e  w e i g h i n g  t u b e  was r i n s e d  3 t i m e s  
w i t h  1 m l  of 6 N HC1. T h e  HC1 s o l u t i o n s  were  co l l ec t ed  
in a p l a t i n u m  dish  a n d  e v a p o r a t e d  to  d r y n e s s  on  a s t e a m  
b a t h .  T h e r e a f t e r  1 ml  c o n c e n t r a t e d  HC1 a n d  1 ml  H F  
were a d d e d  a n d  e v a p o r a t e d  to d ryness .  T h i s  was  r e p e a t -  
ed once.  T h e n  i t  was  e v a p o r a t e d  w i t h  5 ml  c o n c e n t r a t e d  
HC1 to  d r y n e s s  a n d  t h e r e a f t e r  w i t h  2 m l  c o n c e n t r a t e d  
HC1 a n d  5 ml  HsO. The  so lu t i on  was  t r a n s f e r r e d  to  a n  
E r l e n m e y e r  f lask  a n d  2 ml  H B r  a n d  0.5 ml  c o n c e n t r a t e d  

5 C. NEUBERGt, A. GRAUER, ~L KREIDL, and H. Lowv, Arch. 
Biochem. Biophys. 70, 70 (1957). 

A. GULICK, Amcr. Scientist 43, 479 (1955). 
7 0 .  BAODISCH, Bcr. dtsch, chem. Ges. 71, 993 (t938). 
8 E. TscitoPe, Helv. chilu, Acta 15, 793 (1932). - H. LEVINE, J. 

J, RowE, and F. S. GRIMALDI, Analyt. Chem. 27, 258 (1955}. 



392 Br~ves communications - Brevi comunicazioni 

Table I 

[EXPERIENTIA VOL. XIlI]I0] 

Gilley 
Patterson 
Speedwell 
Eagle Rock 
Lynn Hollow 
Roberts 
Laurinm 
Angleur 
Huactuca 
Dubuque 
Shenandoah 
Bisbee 
Carlsbad 
Kentucky 

Stalactite % Calcium % Phosphorus Fe Mg 

39-28 38-61 
43-20 43.28 
40-5O 39.98 
40.02 40.68 
40.38 39.88 
39.36 38-98 
39.05 38.77 
35-59 35-88 
39.81 40.01 
38.79 38.65 
43-03 42.82 
39.24 38.83 
25.39 25.08 
38-58 38.40 

4-105 4.115 
6.392 6.532 
4.663 4.639 
4.382 4-503 
2.868 2-934 
3.155 3.214 
9.88 9.78 
0.721 0-729 
9.95 9.90 
9.22 9.15 

10.74 10-65 
0.674 0-675 
0.724 0.706 
0-797 0.791 

neg. 
+ 

neg, 
neg, 
neg. 
neg. 
neg. 

+ 
neg. 
neg. 
neg. 
neg. 
neg. 
trace 

+ 
neg. 

+ 
neg. 

+ 
+ 

trace 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

H2SO 4 were  a d d e d  a n d  i t  was h e a t e d  un t i l  f umes  
evolved .  Af t e r  cooling,  t h e  so lu t ions  were  t r a n s f e r r e d  to  
100ml  v o l u m e t r i c  f lasks  a n d  t h e  v o l u m e  was  a d j u s t e d .  
The  p h o s p h o r u s  d e t e r m i n a t i o n s  were  m a d e  w i t h  a 
L u m e t r o n  Color imeter ,  660 Fi l ter ,  o the rwi se  as desc r ibed  
in t h e  p a p e r  of LEVlNE et al. 9. A r e a g e n t  b l a n k  was  run  
wi th  each  series. Table  I gives t he  ave rage  of d e t e r m i n a -  
t ions  of each  spec imen .  

As C a F  2 is h i g h l y  insoluble  ca l c ium was  d e t e r m i n e d  
sepa ra t e ly ,  0.2 to  0.3 g each  of t he  d i f f e r en t  s amples  
were  d issolved as above .  The  HC1 solu t ions  were  col- 
lec ted  in a porce la in  d ish  a n d  e v a p o r a t e d  to  dryness ,  
t he  e v a p o r a t i o n  w i t h  5 ml of c o n c e n t r a t e d  HC1 was re- 
p e a t e d  twice ,  a f t e r  w h i c h  t h e  so lu t ion  was  t r a n s f e r r e d  
to  a v o l u m e t r i c  f lask a n d  m a d e  up  to  100 ml. The  cMcium 
was p r e c i p i t a t e d  as o x a l a t e  a n d  t i t r a t e d  w i t h  0-01 N 
KMnO4 as desc r ibed  in  F.  P.  TREADWELL and  W. T. 
HALL, A n a l y t i c a l  Chemis try .  

Of each  s p e c i m e n  2 s e p a r a t e  s amples  were  used  and  
dup l i ca t e  ana lyses  were  m a d e ,  t h e  ave rages  of 2 d e t e r m i -  
n a t i o n s  of each  are  in  Tab le  I .  

Resul ts  and  d i s c u s s i o n . - - T h e  phys ica l  a p p e a r a n c e  of 
t he  spec imens  is desc r ibed  in Table  I I .  Table  I shows  t h e  
values  o b t a i n e d  for Ca a n d  P,  as well as t e s t s  for  Mg 
a n d  Fe.  

Table I I  

The Specimens. 

(1) Stalactite Gilley Cave, Lee Co. Va.: Cone shaped parts 
with a sandy colored layer a t  the outside, the inside is 
white. The material is hard and brittle. 

(2) Stalactite Pat terson Cave, ~,Vhyte Co. Va. : There is a 
layer of rust colored sandy mat te r  on the cone shaped and 
cylindric white formations of about 2 cm lengths which 
are of vitrous appearance. The material is hard. 

(3) Stalactite Speedwell, Whyte  Co. Va. : I t  represents a band- 
ed formation. There are sandcolored layers with narrow 
bands which are whitishgray. The specimen is hard. 

(4) Stalactite Eagle Rock, Quarry Cave, Va.: A ptanchet, 
which is of white, color with vitrous and pearly layers, a t  
the outside there is a sandy colored sedimentation. The 
specimen is hard. 

(5) Stalactite LynnHollow, Va. : Paw and cone shaped forma- 
t ionswi th  pisolitic appendages, banded with bands of 
different width, the layers are whitish and sand colored 

9 H. LEVINF,, J. J. RowE, and F. S. GRIMALm~ Analyt. Chem. ~7, 
~5s (1955). 

with small ocher colored lines between the bands, at the 
outside sand colored, the structure is very clear at the 
cleavage sections. The specimen is of medium hardness. 

(6) StaIactite Roberts Cave, Smyth Co. Va. : A whitish fiat 
slab, which is sand colored in its outer layer, with veined 
cleavage sections, of medium hardness. 

(7) Stalactite Laurium, Greece: Cone shaped formation cons- 
isting of oolitic formations (resembling fish roe) of white 
color, with a light sandy colored outer layer, of pumice 
like consistence. The specimen is brittle. 

(8) Stalactite Angleur, Belgium. A plate with small conelike 
formations, banded, white with brownish layers, the out- 
side layer is thin and sandcolored. The structure is very 
clear at  the cleavage sections. The specimen is hard. 

(9) Stalactite, Huactuca Mrs. Sonora, Mexico. Cylindric, cone- 
like pisolitic formations on a plate, white, banded, with 
pearly and vitrous layers and a thin sand colored outside 
layer. The specimen is hard. 

(10) Stalactite, Dubuque, Iowa. Small cone shaped and pis0- 
litic formations, pearly white, with a light greyish thin 
outside layer, a t  the base there is a thin sandcolored 
layer. The specimen is hard. 

(11) Stalactite, Grottos of the Shenandoah, Va. Cone shaped 
formations with narrow offshoots, arranged in concentric 
layers, the center is light ocher colored; there are alter- 
nating pearly white and light ocher colored layers and a 
thin greyish coating at  the outside. The specimen is hard. 

(12) Stalactite Bisbee, Arizona. Cylindric piece, whitish of 
medium hardness. 

(13) Formative material (fractions of stalactites and stalag- 
mites) from the Big Room of the Carlsbad Caverns, Carls- 
bad, New Mexico. White cylinders and cones with a light 
greyish coating at the outside. The material is hard. 

(14) Cave Onyx from the Howes Valley, Western Hardin Co., 
Kentucky. Cone shaped formations, light yellowish and 
light ocher colored layers, vitreous appearance, the 
specimen is medium hard. 

P va lues  v a r y  f rom 0.6-0.8°/0 for  Angleur ,  Bisbee, 
Car l sbad  and  K e n t u c k y ,  wherdas  va lues  for other 
spec imens  are  as h igh  as 9-2-10-7%.  At  t h e  same time 
Ca va lues  w i t h  t he  e x c e p t i o n  of the  f o r m a t i v e  material 
f rom t h e  Car l sbad  Cavern  (25.080/0) are  all a round  40%. 
We  m u s t  a s s u me  t h a t  t he  h igher  P c o n t e n t  is due to 
p h o s p h a t i c  f o r m a t i o n s  w h e r e a s  spec imens  wi th  less than 
1% seem to  der ive  the i r  P f rom solubi l iza t ion,  migration 
a n d  r edepos i t i on  in cave  f o r m a t i o n s  in accordance  with 
t h e  la te  Prof .  NEUBERG'S hypo thes i s .  This  s t u d y  was 
m a d e  to  t e s t  th i s  a s s u m p t i o n  as p l a n n e d  b y  Prof,  NEU- 
BERG, who u n f o r t u n a t e l y  was  n o t  longer  able to carry 
o u t  t h e  e x p e r i m e n t s  or to  i n t e r p r e t  t h e  resul ts .  
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Zusammen/assung 

Die R e a k t i o n s m e c h a n i s m e n  des  K a l z i u m p h o s p h a t -  
K r e i s l a u f s  bet  d e r  A u f l 6 s u n g ,  V~Tanderung u n d  W i e d e r -  
a b s c h e i d u n g  in S t a l a k t i t e n  w e r d e n  e r 6 r t e r t  u n d  e ine  Modi -  
f ika t ion  d e r  k o l o r i m e t r i s c h e n  M o t y b d ~ n b l a u r e a k t i o n  ft ir  
kleine M e n g e n  lP in  G e g e n w a r t  v a n  Si b e s c h r i e b e n .  

T h e  L o c a l i z e d  C r o s s o v e r  a n d  a N e w  H y p o t h e s i s  
o f  C h r o m o s o m a l  I n t e r f e r e n c e *  

T e t r a d  a n a l y s i s  of  Neurospora a n d  y e a s t  i n d i c a t e  t h a t  
a c r o s s o v e r  in one  r eg ion  a p p e a r s  to  f ac i l i t a t e  c r o s s i n g -  
over  in a n  a d j a c e n t  r eg ion ,  in d i r ec t  o p p o s i t i o n  to  t h e  
wide ly  a c c e p t e d  v i e w  ( o r i g i n a t i n g  f r o m  s ingle  s t r a n d  
ana lys i s  of  Drosophila b y  MULLER 1 a n d  STURTEVANT 2) 
t h a t  a c r o s s o v e r  o c c u r r i n g  in  a g i v e n  r e g i o n  t e n d s  t o  
min imize  t h e  p r o b a b i l i t y  t h a t  a n o t h e r  wil l  o c c u r  in  t h e  
i m m e d i a t e  v i c i n i t y .  O n  t h e  d e m o n s t r a t i o n  of  loca l ly  
specific c h r o m a t i d  i n t e r f e r e n c e  in Neurospora 3 i t  w a s  
p r o p o s e d  t h a t  t h e  l ow c o i n c i d e n c e  v a l u e s  in Drosophila 
could be  e x p l a i n e d  b y  a n  exces s  of  4 - s t r a n d  d o u b l e  ex-  
c h a n g e s  4. A s i m p l e r  e x p l a n a t i o n  is n o w  a v a i l a b l e  b y  t h e  
d e m o n s t r a t i o n  of  loca l ized  c r o s s i n g o v e r  in  Saccharo- 
myces. 

T h e  f i r s t  r e p o r t  5 of  t h e  loca l ized  c r o s s o v e r  s u g g e s t e d  
t h a t  i t s  o c c u r r e n c e  w a s  r e s t r i c t e d  t o  a r e l a t i v e l y  n a r r o w  
region a n d  n o  e v i d e n c e  w a s  f o u n d  a t  t h a t  t i m e  to  i n d i c a t e  
t h a t  t h e  loca l ized  c r o s s o v e r  w a s  n o t  c o n f i n e d  t o  one  
specific p lace .  R e c e n t  e v i d e n c e  i n d i c a t e  t h a t  t h e  

' l oca l i zed '  c r o s s o v e r  m a y  e x t e n d  o v e r  a r e g i o n  i n v o l v i n g  
s e v e r a l  i d e n t i f i a b l e  loci 6. T h i s  o b s e r v a t i o n  is c r i t i c a l  s i nce  
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(a) A diagram representing two regions over which a localized cross- 
over is distributed. When it occurs between A and B, it does not 
occur between B and C, thus producing the fallacious appearance of 
mutually interfering pairs of exchanges. The marker pairs A and B 
and B and C will exhibit L-distributions {although the frequency of 
tetratype tetrads will not be less than 50 %) whereas the distal pair 
of markers, A and C will exhibit the T-distribution characteristic of 
a localized exchange. Thus the rclation between tetrad distributions 
for the triplet A-B-C is L . L  = T.-- (b) The r e l a t i o n F , F =  T 
would be produced where the centrmneres of these two chronmsomes 

segregate at randonl at the first division. 
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(in press). 
Localized crossovers produce T-distributions 7 (tetrad distribu- 

tions with a frequency of tetratype tetrads in significant excess of 
~/z) and occur in conjunction with crossovers which are distributed in 
a Poisson manner, the latter tending to randomize the intensity of the 
T-distribution. [In this connection the term 'randomize' means to 
cause a distribution to be nearer (deviate less from) the N-distribu- 
tion, 1[~ I + 1/~ II + 2[3 III.]  Additive chromosome maps have been 
obtained from T-distributions by means of a mapping function which 
measures this degree of randomization and solves for the Poisson 
mean as a metric. T-distributions are common in the tetrad analyses 
of Saccharomyces (they cannot be detected in single strand analysis}, 

indicating that localized crossovers are prevalent among these 
chromosomes. If a chromosomal region in which a localized crossover 
occurs is appended to a region in which only Poisson-distributed 
crossovers occur, the distal pairs of markers bounding the total 
composite region also exhibit a T-distribution which is not as ex- 
treme as the original T-distribution of the sub-region since the effect 
of the latter is now randonfized by a larger average number of Pots- 
son distributed crossovers. This relationship is written T - L  = T, 
where the left-hand symbols refer to the tetrad-distribution type of 
the two sub-regions, and the right-hand symbol refers to the distri- 
bution type of the total region. The relations T - F = T and T .  R = 
T also hold 7 on the hypothesis that recombination occurs indepen- 
dently in both sub-regions. The relation L • L = T (or F • F = T) 
would not be predicted on this basis. In fact the high frequency of 
tetratype tetrads for the total region can occur only because, when 
one region is type III ,  the other region is type I or type II, that is, 
the apparent occurrence of chromosomal interference. Since the 
total region exhibits a T-distribution this must be interpreted as a 
localized crossover distributed over two regions as is illustrated in 
the Figure. 


