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S P E C I A L I A  
Les a u t e u r s  son t  seuls r esponsab les  des op in ions  expr im~es  dans  ces b r6ves  c o m m u n i c a t i o n s .  - F i i r  die K u r z m i t t e i l u n g e n  
i s t  ausschl iess l ich  der  A u t o r  v e r a n t w o r t l i c h .  - Pe r  le b r e v i  comunicaz ion i  6 responsab i le  solo l ' au to re .  - T h e  ed i tors  
do no t  ho ld  t h e m s e l v e s  respons ib le  for t he  op in ions  expressed  in t h e  a u t h o r s '  b r ie f  repor t s .  - 0TSeTCTBeHH0CTb 3a 

I<0p0TKHe coo6meH~n HeC'6T HCKJIIOqIITeabH0 aBT0p. -  E1 responsab le  de los in fo rmes  reducidos,  es t~ el au tor .  

T r i t i u m  A n a l y s e s  of G r o u n d w a t e r  f r o m  the  Gort  L o w l a n d  of W e s t e r n  Ire land 

An isotopic  s u r v e y  of g r o u n d w a t e r  in  t h e  G o r t  lowland  
of wes t e rn  I r e l a n d  w a s  i n i t i a t e d  b y  m a k i n g  t r i t i u m  
ana lyses  of se lected samples .  The  region compr i ses  m a i n l y  
lower  Carbon i fe rous  l i m e s t o n e  up  to more  t h a n  3,000 feet  
th ick ,  see  DOUGLAS 1, a n d  falls in to  t h e  l owland  t y p e  of 
I r i sh  kars t ,  see WILLIAMS 2. Th i s  is cha rac t e r i zed  b y  low 
a l t i t ude  a n d  relief coupled  w i t h  gen t le  slopes. Dips  r a re ly  
exceed 20 °. The  Gor t  p la in ,  bas ica l ly  a n  ex t ens ion  of t h e  
Cen t r a l  L o w l a n d  of I re land ,  n e v e r  r ises a b o v e  100 fee t  
e x c e p t  for a n  occas ional  d ruml in .  P a t c h y  m a n t l i n g  w i t h  
glacial  d r i f t  occurs  so t h a t  ' covered  k a r s t '  ex is ts  in  p laces  
and  t h i s  m a y  h a v e  a n  i m p o r t a n t  bea r i ng  on  t h e  t r a n s i t  
t i m e  of w a t e r  i n p u t  to  g roundwa te r .  E l sewhere ,  so lu t ion  
lakes,  d ry  lakes  a n d  h u m s  ( res idual  hi l ls  r e su l t i ng  f rom 
corros ive  p l a n a t i o n  of s u r r o u n d i n g  l imes tone)  are  found.  
N o r t h - w e s t  lies t h e  deso la te  B u r r e n  p la t eau ,  a n  e x a m p l e  
of t he  u p l a n d  t y p e  of I r i sh  kars t ,  w i t h  pot jes  such  as t h e  
Ca r ran  depress ion  on  it. G r o w t h  of pol jes  was  p r o b a b l y  
assoc ia ted  s i m u l t a n e o u s l y  w i t h  e x p a n s i o n  of t he  g round-  
w a t e r  s y s t e m  a n d  so lu t ion  processes  are w i d e l y  ac t ive  in  
t he  a rea  now. T h e y  fac i l i t a t e  d i rec t  i n f i l t r a t i on  of preci-  
p i t a t i o n  to g r o u n d w a t e r  a n d  ra t e s  in  t h e  B u r r e n  are  
e s t i m a t e d  as f r o m  0.08 m m  to  0.12 m m  annua l ly .  WIL- 
LIAMS 3 sugges ted  a r a t e  e q u i v a l e n t  to  0.05 m m  pe r  y e a r  in  
the  Fe rgus  bas in .  Af te r  1952, d e t o n a t i o n  of t h e r m o n u c l e a r  
devices  increased  t h e  c o n c e n t r a i o n  of t r i t i u m  in  t he  a t m o -  
sphere  b y  orders  of m a g n i t u d e  a n d  labe l led  t h e  overa l l  
hydro log ic  cycle. The  t e s t  b a n  t r e a t y  r e su l t ed  in a cont i -  
nuous  d i m i n u t i o n  f rom the  h ighes t  levels  a t t a i n e d  in  1963 
as s h o w n  b y  t he  records  a t  Va len t i a ,  s o u t h - w e s t  I r e l and ,  
a c o n t r i b u t i n g  me teoro log ica l  s t a t i o n  of t he  W o r l d  Pre-  
c ip i t a t ion .  N e t w o r k  These  are  v a l u a b l e  because  t h e y  
r e p r e s e n t  t r i t i u m  i n p u t  to  be  expec t ed  in  t h e  s a m p l i n g  
a rea  s i t u a t e d  a b o u t  100 mi les  no r th -wes t .  0.5-Iitre samples  
of g r o u n d w a t e r  were col lec ted  b y  one of us  (P .W.W.) .  
In  pr inciple ,  ' d a t i n g '  of t he  g r o u n d w a t e r  could be  effected 
fol lowing t he  r e l a t i on  I s = Ioe- ,~ t  ( I = obse rved  ac t iv i t i e s  
a t  s a m p l i n g  p o i n t  s a n d  p o i n t  of e n t r y  to  aqu i fe r  o, ~ = 
decay  c o n s t a n t  0.055 y-~ a n d  t = age of water) .  I n  pract ice ,  
n a t u r a l  cond i t ions  p r o b a b l y  a lways  invo lve  l a te ra l  an d  
l ong i t ud ina l  d i f fus ion  p h e n o m e n a  p rec lud ing  a d o p t i o n  of 
t he  p i s ton- f low t y p e  model  to  wh ich  a lone  th i s  r e l a t i on  
m a y  b e  appt ied .  T r i t i u m  is one tool  of t h e  c o m b i n e d  
e n v i r o n m e n t a l  i so tope  app roach ,  d iscuss ions  of wh ich  

m a y  be  found  in PAYNE 4, DAvis  5 a n d  BOWEN 6. I~AMA 7 
i nd i ca t ed  t h a t  ques t ions  wh ich  t r i t i u m  m a y  be  used to  
solve inc lude :  1. Is  t h e  g r o u n d w a t e r  of m o d e r n  cycle, 
hence  r ep len i shab le  ? 2. Does r echa rge  r each  t h e  aqui fe r  
d i r ec t ly  or  on ly  t h r o u g h  s t r e a m  c h a n n e l s ?  Resu l t s  
o b t a i n e d  are : 

Localities Values 

1. Coole Lodge pump, Gort, Co. Galway 74.6 tritium units 

2. Killourney rising, Boston, Co. Clare 92.2 tritium units 

3. Scarriff pump, Tubber, Co. Galway 100.6 tritium units 

4. Toberreendoney rising, Tubber, Co. Galway 79.2 tritium units 

1 and 2 are in the Gort river basin lying north of a known watershed. 

3 and 4 are in the Fergus river basin south of the known watershed. 

Col lect ion t ook  place  in ea r ly  D e c e m b e r  1970 and  
ana lyses  were effected in sp r ing  1971. On ques t ion  i above ,  
a f t e r  4 half- t ives,  i.e. r o u g h l y  50 years ,  n a t u r a l  t r i t i u m  
decays  to 0.5 t r i t i u m  un i t ,  b u t  t h e r m o n u c l e a r  in jec t ions  
m e a n  t h a t  a s ample  of u n c o n t a m i n a t e d  g r o u n d w a t e r  
c o n t a i n i n g  a s ign i f i can t  q u a n t i t y  of t r i t i u m  co n s t i t u t e s  
u n eq u i v o ca l  ev idence  of t h e  p resence  of a c o m p o n e n t  of 
m o d e r n  recharge .  T h e  a b o v e  d a t a  show t h a t  r ecen t  (post-  
t h e r m o n u c l e a r ,  i.e. post-1952)  r echa rge  h a s  occur red  
wh ich  is to  be  expec t ed  ill a ka rs t i c  t e r ra in .  The  samples  
were col lected ill t h e  w i n t e r  of 1970 a n d  t h e  p r e c i p i t a t i o n  
va lues  for t h i s  pe r iod  were 35.6 t r i t i m n  un i t s  in  N o v e m b e r  
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and  23.7 t r i t i um uni ts  in December ,  subs tan t i a l ly  below 
the  g roundwa te r  ones. The la t t e r  ref lect  earl ier  inputs ,  
pe rhaps  f rom the  preceding  summer  wi th  118 t r i t i u m 
uni ts  in May, 126.3 t r i t i um uni ts  in June,  99.1 t r i t i um uni ts  

\. 
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in Ju ly  and  117.2 t r i t i u m uni ts  in August .  This  is consis- 
t e n t  wi th  kars t  s tudies  showing t h a t  percola t ion  wa te r  in 
t he  vadose  zone passes  to g roundwa te r  w i th in  a year.  
However ,  mos t  s u m m e r  rain is evapo t r ansp i r ed  and also 
the  l imes tone  at  t he  4 sampl ing  poin ts  is over la id  by  cal- 
careous boulder  c lay p robab ly  ac t ing  as a de laying 
mechanism.  Consequent ly ,  a model  employing  a year  
wi th  win te r  p rec ip i t a t ion  hav ing  t r i t i um values  of the  
r igh t  order  of m a g n i t u d e  is p roposed  and  th is  is 1966 
where  October  had  98.04 t r i t i u m  uni ts  and  N o v e m b e r  
99.12 t r i t i um units .  U n d e r g r o u n d  kars t ic  in te rconnec t ions  
exis t  and p r o m o t e  good mixing,  thus  e l iminat ing  one of 
the  causes of g roundwa te r  s t ra t i f ica t ion ,  namely ,  dens i ty  
s t ra t i f i ca t ion . 'Hence ,  the  possible  placing of the  da t a  in to  
2 groups (100.6, 92.2 and  79.2, 74.6) impl ies  insuff icient  
sampl ing  r a t h e r  t h a n  s t ra t i f ica t ion .  In  summary ,  recent ,  
i.e. la te  1966, recharge  is ind ica ted  w i t h  slow t h r o u g h p u t  
and, referr ing to  ques t ion  2 above,  i t  is known  to  resul t  
f rom direct  inf i l t ra t ion,  a t  least  in t he  cases considered 
here  (a l though no t  in general  t h roughou t  the  Clare- 
Galway area). A s tab le  isotope survey  is now in progress  s. 

Zusammen/assung. Grundwasse rp roben  aus der  Gort-  
E b e n e  (West- I r land)  wurden  auf  Tr i t ium-Geha l t  analy-  
s i e r t  und  die Ergebnisse  mi t  dem bere i t s  b e k a n n t e n  
T r i t i u m - E i n s t r o m  dieser Gegend verglichen.  Regis t r ie-  
rungen  des <<World Prec ip i t a t ion  Networks> in Wien  er- 
gaben dell Nachweis  eines of fenbar  l angsamen  Durch-  
flusses in das Grundwasse r -Aqui fe r -Sys tem.  
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Phosphatidyl-N- (2 Hydroxyethyl)-Alanine 
Hydroxyethyl)-Alanine z, 2 

KEMP and  DAWSON 3 repor ted  in 1969 t h a t  t h e y  obta in-  
ed evidence of a new phosphol ip id  dur ing  the i r  invest iga-  
t ions  of the  Ciliatine conta in ing  phosphol ip ids  of rumen  
micro-organisms.  This  novel l ip id  gave N- ( 2 hyd roxye th y l ) -  
a lanine as a p roduc t  of hydrolysis .  

The p resen t  communica t ion  describes t he  syn thes i s  of 
the  t i t le  c o m p o u n d  V wi th  the  s t ruc ture  and  conf igura t ion  
in which  all the  na tu ra l ly  occurr ing phosphol ip ids  occur. 
Stearic acid has  been  chosen as the  f a t t y  acid par t ,  as th is  
happens ,  more  of ten  t h a n  not ,  to  be p reva l en t  in the  na tu -  
ral lipids. 

DL-N-(2 hydroxye thy l ) - a l an ine  has been  p repared  ac- 
cording to t he  m e t h o d  of VIELES and  SEGIJIN 4 wi th  some 
modif icat ions .  The N-ca rbobenzoxy  de r iva t ive  of th is  
amino  acid has  been  p repared  according to  the  m e t h o d  of 
BAER and  PAVANARAMS. The  p roduc t  which  gave correct  

Synthesis of Distearoyl L-a-Glycerylphosphoryl-N- (2 

ni t rogen  values, w i t h o u t  fu r the r  purif icat ion,  has  been 
benzy la t ed  wi th  an excess of benzyl  chloride and  t r ie thy-  
amine  at  700-75 ~ and  worked  out  as usual e 

1 Dedicated to Professor Dr. ERICH BAER in honour of his 70th 
birthday. 

2 The nomenclature used in this communication is that used by 
FISCHER and BAER for well-nigh 4 decades. However, according to 
the rules of IUPAC-IUB commission this should be l ,  2-distearoyl- 
sn-glycero-3 -phosphoryl-N-(2-hydroxyethyl) -alanine. 
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