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PDB-1 Chicago.  Th ree  spec imens  were u n a l t e r e d  a n d  gave  
r ep roduc ib le  resul ts .  The  d a t a  a re  as fol lows:  

1. Most negative specimen: Sample 1: d = --2.59°/oo 
Sample 2: d = --2.54°[o o 
Sample 8: d = --2.52°1o0 
Average: ~ = --'2.55O]oo 

Sample 1: ~ = --2.30°/o0 
Sample 2: ~ = --2.30°]o0 
Sample 3: ~ = --2.19°/oo 
Average: ~ = --2.26°/o0 

Sample 1 : ~ = --1.75°]o0 
Sample '2: d = --1.70°/oo 
Sample 3: ~ = -- 1.65°/oo 
Average: ~ = -- 1.70°/o0 

A s s u m i n g  t h e  m e a n  ocean  $ to  h a v e  b e e n  zero (as a t  
p resen t ) ,  t h e  p a l e o t e m p e r a t u r e s  c o r r e s p o n d i n g  to  t he  
ave r age  va lues  l i s ted  are  as fol lows:  

Specimen I:  28.4°C 
Specimen 2: 27.0°C 
Specimen 3: 24.2°C 

T h e  s igni f icance  of t he se  r e su l t s  is a p p a r e n t  w h e n  t h e y  
are  c o m p a r e d  w i t h  o the r s  o b t a i n e d  b y  t h e  a u t h o r  else- 
whe re  in  E u r o p e  3. F r o m  t h e  T o a r c i a n  (upper  Lias)  of 
Y o r k s h i r e  a n d  N o r t h a m p t o n  t e m p e r a t u r e s  of 31.7°C a n d  
29.6°C, 25.7°C, 23.8°C r e s pec t i ve l y  were  o b t a i n e d .  A 
spec imen  of t h e  s ame  age f r o m  T h o u a r s  in  F r a n c e  gave  a 
t e m p e r a t u r e  of 24.9°C, whi le  two  o t h e r  spec imens  f rom 
t h e  P l i e n s b a c h i a n  of St.  V i n c e n t  He r l anges  gave  t e m p e r a -  
t u r e s  of 24.6°C a n d  24.3°C respec t ive ly .  M e a s u r e m e n t s  
were m a d e  on  t h r e e  T o a r c i a n  B e l e m n o i d e a  f rom Switzer -  
land .  One,  f rom Sulz  (Fr ick ta l ,  K a n t o n  Aargau) ,  gave  a 
t e m p e r a t u r e  of 27.3°C. A second,  f r o m  Les P u e y s  (Can ton  
de  F r ibourg) ,  gave  23.5°C. T he  th i rd ,  f rom Le T a b o u s s e t  
(Can ton  de  Vaud) ,  gave  23.4°C. T h e  d a t a  show a consid-  
e rab le  u n i f o r m i t y  of t e m p e r a t u r e  to  h a v e  ex i s ted  t h r o u g h -  
o u t  W e s t e r n  E u r o p e  in  Liass ic  t imes .  T h e y  also show t h a t  
t h i s  was  a h i g h  t e m p e r a t u r e  a n d  t h i s  c an  be  d e m o n s t r a t e d  
too  b y  c o m p a r i n g  t h e m  w i t h  t e m p e r a t u r e s  r eco rded  f rom,  
e.g., t h e  Middle  Ju ra s s i c  of F r a n c e  ( range:  19.5°C to  
21.8°C) a n d  t h e  U p p e r  Ju r a s s i c  of G e r m a n y  ( range:  
20.5°C to  21.8°C) 3. The  T o a r c i a n  a n d  P l i e n s b a c h i a n  em-  
erge as v e r y  w a r m ,  equab l e  t i m e  in t e rva l s .  T h e  sca rc i ty  of 
l imes tones  a n d  cora l  reefs a t  t h i s  t ime ,  however ,  h a s  led 

some worker s  4 to  in fe r  cooler  cond i t i ons  t h a n  in t he  l a t e r  
Jurass ic .  T h a t  t h i s  conc lus ion  is e r roneous  is d e m o n -  
s t r a t e d  empi r i ca l ly  b y  t h e  oxygen  i so type  ana lyses ,  b u t  i t  
c an  be  s h o w n  to  be  m i s t a k e n  on  o t h e r  g rounds .  The  for- 
m a t i o n  of l imes tone  depends  on  t e m p e r a t u r e  a n d  also on  
t h e  a m o u n t  of i no rgan ic  elast ics  be ing  i n t r o d u c e d  in to  t h e  
a rea  of p o t e n t i a l  l imes tone  fo rma t ion .  T h u s  l imes tone ,  
e v e n  u n d e r  o p t i m u m  t e m p e r a t u r e  cond i t ions ,  m a y  n o t  
f o rm  because  of excess ive  d i l u t i on  b y  in f lux  o1 n o n -  
ca lca reous  s e d i m e n t  6. A n  i n t e r e s t i n g  p o i n t  in  t h i s  connec-  
t i on  is t h a t  a t  l eas t  in  one  case, a C a r i b b e a n  core, c a r b o n -  
a t e  c o n t e n t  a n d  t e m p e r a t u r e  are  u n r e l a t e d  ~. I n  add i t i on ,  
i t  is w o r t h  m e n t i o n i n g  t h e  r i ch  f lora  of t e m p e r a t e  facies 
f o u n d  in t h e  ea r ly  Lias  of E a s t  G r e e n l a n d  ~. T h e  u n i v e r s a l  
d i s t r i b u t i o n  of A m m o n o i d  f a u n a s  in  t h e  L o w e r  Ju ra s s i c  
leads  to  t he  in fe rence  t h a t  t he  h i g h  t e m p e r a t u r e s  f o u n d  
so u n i f o r m l y  in t h e  u p p e r  Lias  p r o b a b l y  ex i s t ed  t h r o u g h  
t h e  r e s t  of t h e  Lias  as well. F u r t h e r  ana lyses  are  necessa ry  
to  d e m o n s t r a t e  t h i s  phys ico -chemica l ly .  

Zusammen/assung. ]3e lemni ten  aus  d e m  Lias  eps i lon  
y o n  T r imeuse l  be i  ]3amberg  (]3ayern) w u r d e n  m i t  Hi l fe  
y o n  Saue r s to f f i so topen  a n a l y s i e r t  u n d  die P a l a e o t e m -  
p e r a t u r  b e s t i m m t .  Verg le iche  m i t  B e l e m n i t e n  aus  d e m  
u n t e r e n  Lias  d ive r se r  europAischer  Geb ie t e  e r g a b e n  den  
Naehwe i s  e iner  Pe r iode  m i t  w a r m e n  Meerwasser .  Dies  
s t e h t  im Gegensa t z  zu A n g a b e n  a n d e r e r  Au to ren ,  die au f  
d e m  F e h l e n  y o n  IZa lkab l age rungen  u n d  Kora l l en r i f f en  
bas ie r t en .  

R. BOWEN 8 

Laboratorio di Geologia Nucleare del'CNEN, Pisa (Italy), 
April 3, 1963. 

R. BowEN, J. Geol. 69, 809 (1961). 
* M. SCttWARZBACH, in Descriptive Palaeoclimatology (Ed. A. E. M. 

NAIRN, Interscience Publishers Inc., New York 1961), p. 255. 
5 G. Y. CRAm, in Descriptive PalaeocHmatology (Ed. A. E. M. 

NAIRN, Interscienee Publishers Inc., New York 1961), p. 207. 
e R. YALKOVSKY, J. Geol. 65, 480 (1957). 
7 W.J .  ARKELL, Jurassic Geology el the IVorId (Oliver and Boyd Ltd., 

Edinburgh and London 1956). 
s Present address: Geologisehes Institut der Universit/it KSln 

(Germany). 

Structure  of the Nephr id ia  of the Indian Cattle 
Leech H i r u d i n a r i a  g r a n u l o s a  ( S a v i g n y )  with  

R e m a r k s  on  their Nephrid ia l  Microf lora  

BI~ATIA 1 confused  t he  b a c t e r i a  p r e s e n t  in  t h e  n e p h r i d i a l  
b ladders  of Hirudinaria granulosa w i t h  cil ia a n d  desc r ibed  
t h e i r  size, d i s t r i bu t ion ,  a n d  v i b r a t i l i t y .  I n  f ac t  t h e  f luid,  
fill ing t he  n e p h r i d i a l  b l adders ,  was  t u r b i d  in  a p p e a r a n c e  
due  to excessive bac t e r i a l  g r o w t h  in  i t .  T h e  baci l l i  were 
m o s t l y  n o n - m o t i l e  ( v ib r a t i l i t y  be ing  due  to  t h e  B r o w n i a n  
m o v e m e n t ) ,  2.8 to  7 $ (average  4 to  5 ~) in  l eng th ,  G r a m -  
nega t ive ,  non -ac id  f a s t  a n d  fo rmed  macroscop ic  c lumps .  
The  vesicles were i n t e r n a l l y  l ined  w i t h  a w h i t i s h  l ayer  of 
t h e  s ame  t y p e  of bacilli ,  w h i c h  could  be  r e m o v e d  b y  m e a n s  
of a b rush .  The  layer  was  t h i c k e s t  in  t h e  u p p e r  p a r t  of t h e  
vesicle a n d  i ts  t h i ckness  d i m i n i s h e d  t o w a r d s  t h e  nepr id io -  
pore.  On  t he  pos te ro -dorsa l  side of e ach  vesicle  was  p r e s e n t  
a w h i t i s h  p a t c h ,  fo rmed  of a c o m p a r a t i v e l y  b e t t e r  g r o w t h  

of bac te r i a ,  co inc id ing  w i t h  t h e  o p e n i n g  of t h e  ves ic le -duc t  
i n to  t he  n e p h r i d i a l  b l adde r .  Sec t ions  of t h e  vesicles, 
s t a i n e d  w i t h  G r a m ' s  t e c h n i q u e  2.3 us ing  H u c k e r - C o n n  crys-  
t a l  v iole t ,  W e i g e r t ' s  iodine,  a n d  Sa i f ran in ,  showed  a n  u n -  
e v e n  i n t e r n a l  l aye r  of G r a m - n e g a t i v e  bacill i .  

T h e  b a c t e r i a  were  c o u n t e d  b y  us ing  t h e  h a e m o c y t o -  
mete r .  T h e  f lu id  was  d i lu t ed  so as to  c o n t a i n  a b o u t  10~ to  
10 s cells pe r  m l  for  a ccu ra t e  coun t ing ,  t h o r o u g h l y  c h u r n e d  
in  o rde r  to  b r e a k  t he  b a c t e r i a l  c lumps ,  filled in t h e  coun t -  
ing  c h a m b e r  a n d  c o u n t i n g  done  u n d e r  d a r k - g r o u n d  il lu- 
m i n a t i o n .  T h e  f lu id  c o n t a i n e d  6.5 to  10.6 mi l l ion  b a c t e r i a l  
cells pe r  c m  3 (average  8.1 mil l ion) .  

x M. L. BHATIA, Quart. J. Micr. Sci. 81, 27 (1940). 
R. D. LILLIE, Histopathologic Technique and Practical Histo- 
chemistry (Blakiston Co., New York 1954), p. 501. 

8 R. CRUICKSHANK, Mackie and McCartney's Handbook o[ Bacterio- 
logy (E. &. S. Livinstone Ltd., Edinburgh 1960), p. 980. 
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The fluid, col lected f rom the  nephr id ia l  b ladders  under  
aseptic  condit ions,  was used for pla t ing  and a t t e m p t s  were 
m a d e  to  grow the  bac te r ia  on Bac to  nu t r i en t  agar  plates,  
o rd ina ry  nu t r i en t  agar  plates,  s imple blue pla tes  contain-  
ing b r o m o t h y m o l  blue, b lood agar  p la tes  (blood of bo th  
sheep and  ca t t le  used), Loeff ler ' s  se rum medium,  Dorse t ' s  
egg med ium,  Aronson ' s  medium,  alkal ine pep tone  water ,  
papa in  digest  broth ,  cooked mea t  medium,  Chris tenson 's  
medium,  aerobically,  anaerobica l ly  and  also in an  a tmo-  
sphere r ich in carbon  dioxide a t  20°C to 37°C. Al te ra t ion  
in pH,  t empe ra tu r e  and even the  media  made  wi th  Seitz- 
f i l tered leech ex t r ac t  wi th  an  add i t ion  of some of the com- 
mon  growth  factors did no t  p romote  the  growth  of these 
bacter ia .  

Fo r  s tudy ing  the  chemica l  character is t ics  of the  bac-  
teria, the  fluid was collected and d iv ided into  two parts.  
One p a r t  was incuba ted  a t  37°C for 12 h. I n  the  other,  the  
bac te r ia  were ki l led by  u l t rav io le t  i r radiat ion,  au toc lav ing  
or  add i t ion  of to lu ine  and  then  the  conta iners  were incu- 
ba t ed  a t  37°C for 12 h. B o t h  the  par ts  were  ana lysed  af te r  
the  incuba t ion  for a m m o n i a  n i t rogen  and urea  n i t rogen  b y  
Conway ' s  microdiffusion t echn ique  4. To t a l  a m o u n t  of 
a m m o n i a  n i t rogen  and  urea  n i t rogen  was  a lmos t  cons t an t  
in the  two  cases. Q u a n t i t y  of a m m o n i a  ni t rogen,  however ,  
was s ignif icant ly  h igher  and of urea  n i t rogen  lower in the  
un t r ea t ed  fluid as compared  wi th  t he  respect ive  va lues  of 
the  o the r  in which  the  bac ter ia  were killed before incu- 
bat ion.  This  appears  to indicate  t h a t  the  bac ter ia  are 
capable  of breaking  urea  in to  ammonia .  The  bac te r ia  
seem to differ  f rom the  genus Corynebaeterium, two species 
(C. vesiculare and C. hirudinis) of which  h a v e  been re- 
por ted  by  BOSlNG et  al.5,0 f rom the  nephr idia l  bladders  
of Hirudo medicinalis. 

Deprote in ized  vesicular  fluid, analysed ch romatogra -  
phical ly,  conta ined  a p p r o x i m a t e l y  50 to  60 vg of amino  

acid n i t rogen per  ml. The  supe rna t an t  fluid of the centr i -  
fugated  vesicular  fluid gave  a posi t ive  react ion for pro-  
te ins  (a lbumin and  globulin).  The  amino  acids and 
proteins,  which  p resumab ly  leak  ou t  dur ing  the  process of 
excret ion,  p rov ide  a r ich subs t ra te  arid p romo te  t he  ftoc- 
cose g rowth  of bac te r ia  in t he  nephr id ia l  bladders .  The  
g rowth  is r ichest  a t  the  po in t  from where  the  f lesh excre-  
t o ry  fluid, con ta in ing  a sizeable quo t a  of amino  acids and 
proteins,  tr ickles in to  the nephr idia l  bladder.  A th ick  
felt- l ike cover ing  on the  inner  wall  of the  bladder ,  and the  
macroscopic  c lumps  are formed to avoid  the  escape of the  
bac te r ia  th rough  the  nephridiopores.  

Zusammen/assung. Die Nephr id ia  yon  Hirudinaria gra- 
nulosa weisen an ihrer  inneren  Oberfl~che keine Cilia, wie 
es von  BHATIA a n g e n o m m e n  wurde,  sondern Bak te r i en  
auf, die makroskopisch  s ich tbare  K l u m p e n  bilden. Ih r  
W a c h s t u m  wird  durch  grosse Quanti t i~ten yon Amino-  
s~uren und  EiweisskSrpern  des Ur ins  gef6rdert .  Die  Bak-  
ter ien  zeigten e inen Unterschied  gegenfiber  de r  Spezies 
der  Corynebakter ien .  Sic konn ten  auf  ve rsch iedenen  
N~hrbSden  n ich t  gezi ichte t  werden und spa l te ten  U r e a  
in Ammoniak .  
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T h e  Fatty Acids of  t h e  D e p o s i t  L i p i d s  in the 
Hibernant 

I t  is known  t h a t  h ibe rna t ing  animals  form lipid deposits  
dur ing the  s u m m e r  months ,  to  supp ly  the  requ i rements  of 
basa l  metabol ism,  which  are no tab ly  reduced  in l e tha rgy  1,K 

The  b iochemica l  and physiological  modif ica t ions  t h a t  
occur  dur ing  h ibe rna t ion  were s tudied  b y  var ious  authors ,  
bu t  t o d a y  m a n y  poin ts  still  need fu r the r  clarif ication.  

VV'ith regard  to  t he  f a t t y  acids, LYM,~N a has  observed  an 
increase in t he  iodine n u m b e r  dur ing h ibernat ion .  An  
eva lua t ion  of the  spec t rum of f a t t y  acids and  of the i r  pos- 
sible va r ia t ions  is the  ob jec t  of t i le p resent  research. 

The  inves t iga t ion  was conduc ted  on the  l ipid deposi ts  of 
Rinolophus/errum equinum at  three  di f ferent  periods dur-  
r ing h ibe rna t ion :  i m m e d i a t e l y  before (October),  a f ter  
some t ime  (January)  and a t  the  end (June). 

The  m e t h y l  esters  of the  f a t t y  acids have  been analysed  
by means  of a gas ch roma tog raph  wi th  ionizat ion chambe r  
using a celi te co lumn wi th  P G A  as s t a t ionary  phase.  The  
t empera tu re  was 181°C and the  carr ier  gas was argo wi th  
a ra te  of f low of 50 ml /min .  

The  resul ts  ob ta ined  f rom the  assays of 3-4  pools of two 
individuals  for each period are  in ag reemen t :  m e a n  values  
are  r epor t ed  in t he  Tab le  and shoe,- t h a t  t he  sa tu ra ted  
f a t t y  acids do n o t  v a r y  appreciably ,  the  m o n o u n s a t u r a t e d  
f a t t y  acids are  in grea te r  a m o u n t  before and a t  the  end of  

Spectrum of the fatty acids in the subcutaneous adipose tissue of the 
bat (Rinolophus ]errum equinum) in different periods of hibernation 

Fatty acids • Before At the beginning At the end of 
hibernatio~t of hibernation hibernation 

Myristic 0.25 1.38 0.28 
Palmitic 19,30 17.46 21.94 
Patmitoleic 8.37 5.95 9.44 
Stearic 1.09 3.42 1.03 
Oleie 59.37 48.75 53.24 
Linoleie 5.64 8.82 5.63 
LinoIenic 5.85 I 1.33 8.41 

Saturated 20.64 22.26 23,25 
Monounsaturated 67.74 54.70 62,68 
Polyunsaturated 11.49 20.15 14.04 

Ratio: 16:0[16:1 2.30 ~.93 2.32 
18:0[18:1 0.18 0.70 0.19 

Fatty acids are expressed in % of chromatographed fatty acids. 
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