
THE L IZAROS I ]F  THE BALEARIC ISLANDS,  Id ITH DISEUSSION I ]F  THEIR EVOLUTION

by Rober t  Thorn

T h e  B a l e a r i c  I s l a n d s  u J e r e  s e p a r a t e d  f r o m  c o n t l n e n t a l  S p a l n  l n  l a t e  T e r t l a r y  o r  d u t l n g
t h s  b e q l n n l n g  o i  d i I u v l a I  t l m e s .  G e o l o g i c a l I y ,  t h e y  a r e  a  c o n t l n u a t l o n  o f  t h e  A n d a L u s i a n . l ' 4 o u n -
i a i n  c h a i n  ( B e t l c  C o r d i l l e r a s ) .  T h e  P l t y u s e s  I s l a n d e  u r B r e  t h e  f l r s t  g r o u p  t o  b e  l s o l a t e d  a t  a
t i rne  r , rhen Majorca  and Mlnorca  rdere  s t i l l  un l ted  to  each o ther .  Many smal l  rock  ls lands  a long the
c o a s t  u r e r e  l a t e r  f o r m e d  b y  t h e  e r o s l v e  a c t i v l t y  o f  t h e  s e a .

The subso l l  o f  the  ls lands  ls  rnos t ly  l lgh t  ca lcareous  rocks .  0n  the  th ree  maln  te landa
( Ib iza ,  MaJorcB and Minorca) ,  the  med l ta r ranean type vegeta t lon  ls  ue l l  dave loped,  and fo res ts  o f
P lnus  ha lepens ls  a re  f requent .  0n  the  smal l  l s lande the  veqeta t lon  ls  sparse ,  composed o f  lo t t ,
xeromorph lc  p lan ts  o r  o f  succu len t  ha lophy tes .  Everyu lhere  the  rocky  subso l l  appea ls  bere ,  a
h u m u s  l a y e r  b e i n g  n e a r l y  n o n e x l s t e n t .

Separa ted  f rom the  cont lnenta l  popu la t lon ,  the  Ba lear le  Is lands  l l zards  have evo lved to
Fcr rn  t r , ro  spec les ,  Lacer ta  l t l fo rd l  and ! .  p l tvusgns ls ,  L rh leh  sp l l t  ln to  many races  on  $he smal le r
l s l a n d s .  L .  1 1 1 f o r d 1  1 s  e n d e m l c  t o  t h e  s m a 1 1  l s l a n d s  a r o u n d  M a J o r c a  a n o  M l n o r c a ,  a n c l  h a s  b e e n  1 n -
t rcduced B; to - [ IGETuo;  t .  F l tvusens ls  occurs  on  Ib lzE and some o f  the  smal le r  P l tyuses ,  and.uas
l n t r o d u c e d  c n t o  t 4 a J o r c d .  T h e  c l o s e s f  i e l a t l v a  o f  t h e s e  s p e c l e s  o n  c o n t i n e n t a l  S p a l n  l e  L .  h l s p a n l -
c a  ( =  ! .  b o c a o e l  l l o l e p l s ) .  T h e  e v o l u t l o n  o f  t h e s e l i z a r d s  1 s  c h a r a c t e r l z e u l  b y  b l p o l a r l t y :  o n  o n e
l s l a n d  a  s u b s p e c l e s  t e n d s  t o  g l g a n t l s m ,  o n  a n o t h e r  a  D B c e  t e n d s  t o  n a n i s m ;  o n e  f o r m  t e n d s  t o  g e t
s t o u t ,  a n o t h e r  i s  g e t t l n g  m o r e  s l e n d e r ;  o n e  l e  b e c o m l n g  m o r e  m e l a n l s t l c ,  a n o t h e r  l s  g e t t l n q  l l g h t -
e r .  Hou lever ,  me lan lsm and the  tendency  to  lnc rease ln  s ize  preva l l .  The causes  o f  evo lu t lon  o f
l s l a n d  r a c e s  o f  l l z a r d s  a r e  s t l l l  m a t t e r s  o f  s u p p o s l t l o n  a n d  a r e  a s g o c l a t e d  u l t h  t h e  g e n e r a l  p r o b -
i e m  o f  e v o l u t l o n  o f  s p e c t e s ,  o n e  o f  t h e  m o s t  i m p o r t a n t  p r o b l e m s  o f  B l o l o g y .
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LIZARDS 0F THE BALEARIC ISLANOS,  cont lnued - -  Thorn

Bes ides  a  feu .  qo lon les  undoubted ly  ln t roduced by  f l sh lnq  boats ,  no  lacer tas  occur  on  the
maln  ls lands  o f  MaJorca  and l { l .norca .  f t  seems poss ib le  tha t  l l za rd 'ea t lng  snakes  (perhaps  Macro-
pro todon cucu l la tus) ,  r , r i thou t  enemles  on  these ls lands ,  became verv  abundant  a t  a  cer ta ln  t ln re
and ex termina ted  fo rmer ly  endemlc  popu la t lons .  Macrooro todon occurs  on ly  on  MaJorca  and Mlnorca l
no  snakes  occur  on  any  o f  the  ls lands  hav lng  a  popu la t ion  o f  l i l fo rd l  o r  F i tvusens ls .  The hypothe t -
l ca l  ex t lnc t lon  o f  the  Lacer t tdaa on  the  maJor  l s lands  cou ld  be  due to  a  b roken equ l l lb r lunr  o f
l s land l i fe .  The Gekkon ldae (Tarento la  maure tan lca  and @. i_qac jJ lug  tu rc icus) ,  common on P laJorca
and somB of the other lslands,-6Ffr6Eu;rffid-EFerefoFEGiE6lilToEaie the nocturnal
Macropro todon,  an  op ls thog lyphous co lubr ld  qu l te  ac t lve  1n  hunt ing  up  d lu rna l  I i zerds  in  the l r
h ld lng  p laces .  fnc identa l l y ,  E laphe sca la r is  has  been repor ted  on  Minorca ,  Nat t iX  naure  on  MaJorca ,
!.  perspicl l lata on lvl lnorca ( lnTroaucea t[66'ats from NU Afr lca), and t-.  sicff iGtTT-6i Mlnorca
( in t roduced f rom Sard ln la ) .

5ma11 hered l ta ry  var ia t lons  ca l led  muta t lons  occur  ln  any  l l v ing  orqan lsm.  These muta j ' '
t l ons  can be  o f  pos l t l ve ,  negat lve  or  lnd l f fe ren t  va lue  to  the  spec les  concerned.  The modern  con-
cepts  o f  evo lu t lon  main ta ln  tha t  th rough the  p lay  o f  na tura l  se lec t ion  the  negat ive  muta t lons  are
be lng  e l lm lna ted  uhereas  the  pos i t l ve  ones  tend to  become def in l te ly  es tab l l shed 1n  the  spec les .

Many au thors  have pondered about  me lan lsm appear lng  in  ts land fo rms and espec la l l y  in
Med i te r ranean l l zards .  One theory  q lves  b lack  a  se lec t ive  va lue .  fn  uarm reg ions ,  i s lands  have
a coo le r  c l lmate  than the  cont inent .  B lack  p igmenta t ion  absorbs  more  heat  than l lgh t  co lo r .  A
dark  co lo r  fu r ther  p rov ides  pro tec t lon  aga lns t  harmfu l  u l t rav lo le t  rays .  Inc reased s lze  and s tou t -
ness  d lmln lsh  the  re la t l ve  a rea  f rom uh lch  an  an lmal  loses  heat .  8u t  a  b lack  an lmal  i s  consp lcuous
o n  e  l l g h t  s u b s t r a t u m .  M e l a n l s t t c  p o p u l a t i o n s  c a n  o n l y  e s t a b l l s h  t h e m s e l v e s  1 f  e n e m l e s  a r e  a b s e n t ,
o f tsn  the  case 1n  an  lmpover lshed ls land fauna.  0n  the  cont lnent  on lv  s t ronq an lmals  r , r l thou t  ene-
mlee can evo lve  to r r la rd  melan ism.

E lsent reu t  (1949)  re fuses  to  accept  th ls  theory  as  app ly lng  to  the  Med i te r ranean is land
l l z a r d s .  I t  l s  n o t  l l k e l y  t h a t  a n y  c l l m a t i c  d i f f e r e n e e  e x i s t s  b e t u e e r i  I b l z a ,  u h i c h  h a s  a  t y p i . c a l l y
c o l o r e d  p o p u l a t l o n  o f  t .  g .  p l t v u s e n s l s ,  a n d  a n y  o f  t h e  n e l g h b o r i n g  s m a l 1  r o c k  l s l a n d s .  ( A n  i s l a n d
t h e  s l z e  o f  I b l z a  d o e s  n o t  h a v e  l s l a n d  c h a r a c t e r  f o r  s m a l 1  a n l m a l s  s u c h  a s  l a c e r t a s .  )  S i m l l a r l y ,
t y p l c a l  L .  s l c u l a  l s  f o u n d  o n  C a p r l ,  b u t  o n  t h e  n e a r b y  F a r a g l l o n l  R o c k s ( t h r e e  h l g h ,  s t e e p  r o c k
l s l a n d s ) ,  t h e r e  l s  a  b l u e - b l a c k  f o r m  o n  t h e  m l d d l e  a n d  o u t e r  R o c k .

C l l n a l  v a r i a t i o n  a l o n q  t h e  l s l a n d s  o f  s m a l . l  a r c h l p e l a g o e s  l s  o f t e n  t h e  r u l e ,  t h e  o l d e s t ,
g m a l l e s t  r o c k s  f u r t h e s t  o u t  l n  t h e  s e a  h a v l n q  t h e  d a r k e s t  p o p u l a t i o n .  T h e s e  a r e  c h a r a c t e r l z e d  b y
a n  l m p o v e r l s h e d  v e g e t a t l o n  a n d  c o n s e q u e n t l y  b y  a n  l m p o v e r i s h e d  l n s e c t  f a u n a .  A n  i n v e s t i g a t i o n  o f
t h e  e t o m a c h  c o n t e n t s  o f  I l z a r d s  c a p t u r e d  r e v e a l e d  i n s e e t s  a n d  s n a i l s ,  a n d  p l a n t  p a r t s  ( E l s e n t r a u t ,
f949) .  The la t te r  u le re  most ly  f lo r r re rs ,  bu t  there  u le re  a lso  leaves ,  s tems and ber r les .  Mar lne  an l -
m a l s  a n d  s e a u e e d s  u e r e  n o t  f o u n d .  T h r o u g h  l a c k  o f  s u f f l c i e n t  i n s e c t  f o o d  t h e  l s l a n d  l l z a r d s  b e c a m e
omnlvoroug.

E lsent rau t  re fe rs  to  the  r , ro rk  o f  cer ta in  sc ien t is ts  uho have shoun tha t  the  chemica l  comp-
o s l t l o n  o f  s k l n  p l g m e n t s  i s  c l o s e l y  r e l a t e d  t o  t h e  c o m p o s l t l o n  o f  e n d  p r o d u e t s  o f  m e t a b o l i s m  e l i m -
lna ted  by  an lmals .  The food change imposed on  these l l zards  uou ld  p roduce a  grea ter  amount  o f  me l -
B n l n ,  t h B  o t h e r  p l g m e n t s  b e l n g  r e d u c e d .  T h e  a n l m a l s  a d a p t l n g  b e s t  p h y s i o l o g l c a l l y  t o  t h e  c h a n g e  o f
d l e t  u r o u l d  m a k e  m e l a n o p h o r e s  a s  a  r e s u l t  o f  m e t a b o l l s m  o f  t h e l r  f s o d .  T h e  r e s u l t i n g  c o l o r  t h e r e f o r e
1 s  a  s e c o n d s r y  e f f e c t  o f  t h e  e n v l r o n m e n t .  H e  d o e s  n o t  b e l i e v e ,  l a m a r c k l s t i c a l l y ,  t h a t  t h e  b l a c k
c o l o r  r e s u l t l n g  f r o m  t h e  c h a n g e  o f  d l e t  b e c a m s ,  r , r l t h  t l m e ,  d l r e c t l y  t r a n s m i t t e d  t o  t h e  o f f s p r i n g .
A s  a  n e o d a r u l n l s t ,  h e  g i v e s  n a t u r a l  s e l e c t l o n  t h e  d l r e c t l n g  p o b r e r .

0 n  t h e  l l g h t  c a l c a r e o u s  r o c k s  o f  t h e  B a l , e a r l c  I s l - a n d s  o n l y  o n e  r a c e ,  L .  g .  q r u e n l ,  h a s
e v o l v e d  t o u e r d  l l g h t e r  t i n g e s .  I t  o c c u r s  o n  T r o c a d o s ,  t h e  o n l y  i s l a n d  r , r l t h  l o o s e  s a n d .  P o s s l b l y
t h e  p r e s e n c e  o f  e n e m l e s  s u c h  a s  s m a l l  h a u l k s  I i k e  F a l c o  t l n n u n c u l u s  a n d  F .  n a u m a n n l .  c a u s e d  t h i s  f o r m
to adapt l te color to that of the subsoil .  TheseTITds-EiEE[Estr lcTedT6-Ti6Eidos, but on the
othsr  l s lands  the  l l zards  can mora  eaBi Iy  escape beneath  s tones  or  ln to  rock  c rev ices  t . rh lch  do  no t
e x l s t  l n  l o o s e  s a n d s .

I n  t h e  t e n d e n c y  t o r , r a r d  l a r g e r  s l z e  a n d  s t o u t n e s s ,  E l s e n t r a u t  s e e s  a n  a d a p t a t i o n  t o  e l o n g -
a t € d  l n t e s t l n e s .  I t  1 s  a  k n o u n  f a c t  t h a t  a  v e g e t a b l e  d i e t  r e q u l r e s  a  l o n q e r  l n t e s t i n e .  P l e a s u r e m e n t s
t a k e n  b y  h l m  o f  t h e  s m a l l  l n t e s t l n e  s h o r d  t h a t  I t  l s  r e l a t i v e l y  l o n q e r  1 n  m e l a r r l s t i c  f o r m s .

H a r t m a n n  ( 1 9 5 3 )  d o e s  n o t  a c c e p t  t h e  t h e o r l e s  o f  E i s e n i r a u t .  H e  s e e s  i n  t h e  s t r o n q  n i u t a b l l -
l t y  o f  t h e s e  l l z a r d o  a n d  1 n  t h e l r  l s o l a t l o n  o n  t h e  L s l . a n d s  t h e  m a l n  r e a s o n  f o r  t h e i r  v a r i a b i l l t y .
T h l s  l s  s u s t a l n e d  b y  t h e  f a c t  t h a t  t h e  s m a l l e r  t h e  l s l a n d ,  t h e  m o r e  u n l f o r m  t h e  p o p u l a t i o n  a p p e a r s .
C n  t h e  l a r g e r  l s 1 a n d s ,  t h e  p o p u l a t l o n s  a r e  r e m a r k a b l y  v a r l a b l e .
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LIZAROS 0F THE BALEARIC ISLANDS,  cont lnued - -  Thorn

The fu tu re  o f  these 1s1and fo rms ls  hope less .  The s lour  bu t  con t lnuous  a t t r l t lon  o f  the
s e a  r , l l I l  f i n a l l v  d e s t r o y  t h e  l s l a n d s ,  a n o  u n l e s s  a  g e o l o q i c a l  u p r j s l n g  a g a l n  c o n n e c t s  t h e m  t o  t h e
m a l n l a n d ,  t h e  L l z a r d s  r , r l l I  n o t  b e  a b l e  t o  t r a n s m l t  t h e i r  h e r e d i t a r y  v a L u e s  t o  f u t u r e  q e n e r a t i o n s .

O e s c r l o t l o n  o f  r a c e s .
( l t l f o r d l  @ e
(masss te r l cum) .  The  do rsa l  sca les
sca le  rous  a t  m ldbody .  The  do rsa l
roL re  a t  m ldbody .  0esc r l p t l ons  a re

F r o m  t h e  t r o n t i n e n t a l  L .  h i s p a n l c a  t h e  E a l e a r l c  s p e c i e s  o f  L E c e r t a
d i s t l n g u i s h e d  b V  t h e  p r e s e n c e  o f  a  u e 1 l - d e v e l o p e d  t e m p o r a l  p l a t e

o f  p l t v u s e n s l s  e r e  s l i g h t l y  k e e l e d  a n d  t h e r e  e t e  f e u , e r  t h a n  7 0
s c a l e s  o f  1 l l f o r d l  a r e  s m o o t h  a n d  t h e r e  a r e  m o r e  t h a n  7 0  s c a l e
t a k e n  f r o m - E T f f i u t ( 1 9 4 9 )  u n l e s s  o t h e r u i s e  l n d i c a t e d .

L a c e r t a  l l l f o r d l  1 1 1 f o " d "  ( G i i n t h e r ,  I S ? 4 ) .
f f i f f ior i l i?.n 6Fb' i [Tnrck. AduIts unlformly deep black above, steel or ultramarlne blue beneath.
J u v e n l l e s  m o r e  b r o u l n l s h .  T o t a l  L e n q t h  ( t - l ) : 1 8 - 2 0  c m .  D l s t r l b u t l o n :  I s L a n d  o f  A l r e  o n  S E  c o a s t  o f
M l n o r c a .

L a c e r t a  1 1 1 f o r d i  b u E I 1 " "  B e d r l a g a ,  1 8 7 9 .
ff i 'onqlv-Eiff i  EEf,6iGTlable: general ly bror,rn above, sometlmes r,r l th dark dotsl red or bluish
b e n e a t h  u l t h  a  f e b r  d a r k  d o t s .  I t h l t e  s u p e r c l l i a r y  a n d a u b o c u l ? r  d o t t e d  s t r l p e s  a l o n g  t h e  t r u n k .
T - 1 : 1 4 - 1 ?  c m .  0 t s t r l b u t i o n :  I s l a  d e l  R e y r ' A d d a y a  I s l a n d s ,  S a r g a n t a n a  a n d  R o b e l l o  I s l a n d s  n e a r
M l n o r c a .

Lqcer ta  l t l fo rd l  b r=gC F l i j11er ,  192?.
D6' is- i i i -g;f f i 'GF-giEl lEior,rn tendlng to bl,ue on adultgi sldes ol lve bror,rn r.r l th l1ght dots; tal1 vlvld
g r e e n i  b e l l y  r r r h i t l s h  g r a y  t o  r e d d l s h .  T - l :  1 0 - I 7  c m .  0 l s t r l b u t l o n :  I s l a  d e l  E o l o n  ( n e a r  M l n o r c a ) .

lgqq1te  ! l l fq rd f  qone l3ras  Mi l l le r ,  1927.
ff i l -r f ;ul lh-fr.6ck 6io'5EEi-Ertan uldth of head. Eompletely melanist lc. T-1 : 14-16 cm. 01 str lbutlon:
C o n e J e r a  I s I a n d  ( N E  o f  C a b r e r a ) .

l eqe$g  11 I fo rd1  fah rae  u i j l l e r ,  192? .
StFonqIv-Emt;eGTiETtc form. Dorsal  par ts  deep b lack to b lue-b lack;  s ldes b lack;  ventra l  par ts
u l t r a m a r l n e  b I u e ,  s o m e t l m e s  b 1 a c k .  T - 1 : 1 7 - 1 8  c m . 0 l s t r l b u t l o n :  H o r a d a d a  a n d  P o b r e  I s l a n d s .

Le-qqt ta l lJ lor ! i  len"_!  Elsentraut ,  1928.
ff i;?E; ff iTEri-lG'rk ollve green above; sldes bror,rnlsh r,rlth distlnct retlculatlon; reddlsh broLrn
b e n e a t h .  T - ] :  1 l - l q  c m .  D l s t r i b u t l o n :  I : l a n d  o f  N l t g e  ( = d e 1  P o r r o s )  n e a r  f , a b o  f , a b a l l e r l a ,  N  c o a s t
o f  M l n o t c a .

L a c e r t a  1 1 1 _ l o r d i  q l q 1 1 o 1 1  B e d r l a g a ,  1 8 7 9 .
St rong fo rm o f  var lab le  co lo ra t ion :  g reen lsh  to  ye l lo r , r l sh  b roun above;  ye l lo r , r l sh  g ray  to  b r lck  red
b e n e a t h ;  t a i l  b l u e  t o  g r e e n .  T h e  d d  h e v e  f o u r  b l u e - g r e e n  a t r l p e s  a l o n g  t h e  b a c k .  T - I :  1 4 - 1 7  c m .
D l s t r l b u t l o n :  I s l a n d  o f  0 r a g o n e r a ,  n e a r  M a J o r e a .

Lecer ta  l l l fq ld l  har imann l  UJet ts te ln ,  193?.
Str-f i-qfyTi i lT;eEiG[Tfform close to L. 1. fahrae; tal l  thlck. Deep blue-black above; bel ly dark
u l t r a n a r l n e  b l u e ;  s m a l l  b l u e  b l o t c h e s  l a t e r a l l y  o n  t h e  b o d y .  T - l : 2 0  c m .  D l s t r l b u t l o n :  I s l a  M a l g r a t s
( B a y  o f  S t .  P o n z a ,  S t r J  c o a s t  o f  M a J o r c a ) .

Lace lLq  l t l fb rd l  . ' l o rdans l  Mi . i l l e r ,  192?.
SmaI I  me lan la t l c  fo rm.  Dorsa l  par ts  deep b lack  to  b lue-b lack ;  s ldes  b Iack ,  somet lmes ur l th  u l t ramar -
l n e  b l u e  b l o t c h e s ;  b e l l y  d e e p  u l t r a m a r i n e  b l u e  o r  b l a c k .  T - l :  1 0 - 1 5  c m .  0 l s t r l b u t l o n :  I s l a n d s  o f
L a G u a r d l a ,  M e l t o n a ,  I s l o t a  d e  F r a l l e s  ( S  c o a s t  M a J o r c a ) .

L a c e r t a  l l I f o r d l  k u l l q a g  M i j l 1 e r ,  1 9 2 ? .
FAAIC-sC;E'F ffifnut . Coi ora t 1o n varla ble : brourn lsh
c o b a l t  b l u e .  T - 1 :  1 6  c m .  D i s t r l b u t l o n :  C a b r e r a  I s l a n d  ( 5

L a c e r t a  l l l f o r d t  p l a n a e  M i l I l e r ,  1 9 2 ? .
S m a 1 1 ,  m e l a n l s t l c  f o r m .  B l a c k  a b o v e ,
r , r l th  coba l t  b lue  b lo tches  on  marg lna l
( N  o f  C o n e J e r a ) .

to  b lue-b lack above;  bel ly  t lght  to  dark
coast  of  MeJorca) .

u l th  mark lngs  somet lmes d ls t inc t ;  deep u t r t ramar lne  b lue  beneath
v e n t r a l  o l a t e s .  T - 1 : 1 6  c m .  D i s t r l b u t i o n :  I s 1 a n d  o f  P l a n a

Laeerta t t l ford l  roq&g3!  Mi l l ler ,  192?.
=ilqly-5uiE?aik-Form-oF varlabie coloratlon: ollve broun above to dark ollve green tendlng to
=1ue ,  l ong i t ud lna l  mark lngs  d l s t l nc t ;  s l des  b roun l sh  r , l l t h  d l s t l nc t  r e t l cu la t l on ;  l l gh t  t o  da rk  ye l l o r , r
: e :  benea th .  T - I :  I 4 -16  cm.  0 t s t r l bu t l on :  f s l a  das  Ra tas  (Ha rbo r  o f  M6hsn ,  M lno rca ) .

- _
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L I Z A R D S  0 F  T H E  B A L E A R I C  I S L A N O S ,  c o n t l n u e d  - -  T h o r n

L a c e r t a  l i l f o r d i  t o r o n i s  H a r t m o n n ,  1 9 5 3 .
f ioufuniformit t- i6i i l race. Somi of the lonqltudinal dark marklngs on the back remaln dlst lnct
( H a r t m a n n ,  l 9 5 l ) .  D l s t r i b u t l o n :  I s l a n c t  o f  T o r o  n e e r  M a J o r c a .

L a c e r t a  F i t v u s e n s i s  t r l t v u s e n s l s  E l o s c a ,  I 8 8 3 ,
S t o u t e r  a n d  s t r o n g e r  t h a n _ 1 i l f o r d l ,  b u t  r e l a t i v e l y  s l e n d e r  c o m p a r e d  r r r l t h  o t h e r  r a c e s  o f  p i t v u s e n s l s .
D o r s a l  p a r t s  d a r k  g r e e n  ( 9  l l g h t e r )  r , r l t h  t h r e e  t o  f l v e  l o n q l t u d l n a l  r o u s  o f  b l a c k  b l o t c h e s  a l o n g
the  t runk .  l t Jh l t l sh ,  p ink ,  o ranqe or  b r lck  red  beneath  r , r l th  g reen-b lue  or  coba l t  b lue  do ts  oD mtsr -
g i n a l  v e n t r a l  p l a t e s .  T - I :  l B +  c m ,  D i s t r l b u t l o n :  I b i z a  a n d  n e a r b y  l s l - a n d s  n o t  l n h a b l t e d  b y  o t h e r
r a c e s .  I n t r o d u c e d  o n  M a J o r c a  ( P a I m a  a n d  L a s  I s l e t a s ) .

L a c e T t a  p i t v u s e n s l s  a f f l n l s  M i j l l e r ,  1 9 2 ? .
L a r g e  f o r n .  V i v i d  g r e e n  t o  y e l 1 o r , l - o r e e n  t r l t h  t h r e e  d a r k  l o n g l t u d l n a l  s t r l p e s  a b o v e ;  l e q s  a n d  t a i l
b r o u r n l s h g  s l d e s  r e t i c u l a t B d i  y e l l o r , r l s h  o r  r B d d l s h  b e n e a t h .  T - l :  1 7  c m .  0 l s t r i b u t l o n :  I s l a n d  o f
M a l v i n  P e q u e f f o  ( S  o f  I s I a  R a t a s  E  o f  I b l z a ) .

L a c e r t a  p i t v u s e n s l s  a l q a e  t L J e t t s t e l n ,  1 9 3 7 .
C l o s e  t o  q r u e n l .  D o r s a l  p a r t s  g r e e n  r i l t h  d l s t l n c t  b l a c k  m a r k l n g s l  t a l 1  a n d  s i d e s  o f  t r u n k  b r o r , r n l
b e l l y  1 l l a c  t o  l l g h t  v i o l e t ,  r , r l t h  s o m e  d a r k  b l o t c h e s .  T - 1 :  1 9  c m .  D i s t r l b u t l o n :  I s l a  A l g a  ( -
P o u e t ,  N  o f  F o r m e n t e r a ) .

L a c e r t a  o i t v u s e n s i s  c a l a e s a L a d a e
Close to  the  nor r , lna te  race ,  r^ r l th
r e d  t o  t h e  s l d e s  o f  t h e  t r u n k .

M i i l l e r , . 1 9 2 8 .  ,
same tendencles as schrel tmi j l ler l .  Above v iv ld green;  belor , r  br lck

T-I: 15 cm. Oistrlbullf iJ-Gfi-C5fa-Salada (trj coast of Iblza).

L a c e r t a  p i t V u s e n s l s  c a l c e s l a n a  l . l i j L l e r ,  L 9 2 8 .
C l o e e  t o  n o r n i n a t e  r a c e ,  r , r i t h  t e n d e n c y  t o u a r d . d a r k e n i n g .  T - 1 :  l B  c m .  D l s t r i b u t l o n :  D a L d r i s  I s l a n d ,
v e r y  c l o s e  t o  r !  c o a s t  o f  I b l z a .

L a c e r t a  p i t V u s e n s i s  c a r e n s l s  E i s e n t r a u t ,  1 9 2 8 .
L a r g e ,  s t r o n q l . y  b u l l t  f o r m  i n t e r m e d l a t e  b e t u e e n  r e d o n a e  a n d  t a q o m a q e n s i s .  D a r k e n e d  g r e e n  t o  b l u e -
green above;  s ides  arc  1 l rbs  l igh t  to  dark  b ror , ln f@Ei -1sh  to -TEGTa; -n lue  beneath ,  sorne t imes
r e d .  T - 1 2  2 2  c n .  l l s i r l b u t l o n :  I s l a  C a n a  ( E  c o a s t  o F  I b l z a ) .

L a c e r t a  F i t v u s e - = i s  c 3 r a c o l e n s i s  B u c h h o l z ,  I 9 5 4 .
S l i g h t l y  l a r g e r  a n :  s t o u t e r  t h a n  n o m i n a t e  r a c e .  d d :  v l v i d  b l u e ' q r e e n  t o  o l l v e  g r e e n  a b o v e ;  s u p e r -
c i l l a r  s t r i p e  a n d  s : : e s  b l o L r n ,  F o r m e d  b y  a  d a r k  b r o u n  r e t l c u l a t i o n  o n  a  r e d  b r o u n  g r o u n d  c o l o r ;
y e l l o u r  b e n e a t h .  L t i e r  n a r t s  o f  t h e  9 9  a r e  c o m p l e t e l y  b r o u r n .  U i s t r i b u t i o n :  I s I a n d  o f  C a r e g o l 6
( l \ l e g r e t t a )  o n  S  c o a s t  o f  I b i z a  ( S u c h h o l z ,  I 9 5 4 ) .

L a - c e r t a  p l t v u s e n s i s  c a r L k c c h l  l . i e r t e n s  a n d  M i j l l e r ,  1 9 2 ? .
V l v i d  g r e e n  a b o v e  ( o r :  c e r t a i n  a n l m a l s  a  t e n d e n c y  t o r , r a r d  b l u e  o r  y e l l o r , l  c a n  b e  n o t i c e d ) ;  s i d e s
b l u i s h - g r e e n  o r  b r o r , . r n l s h ;  y e l l o u - q r e e n  o r  b l u e - g r e e n  t o  t u r q u o l s e  b e n e a t h .  D o r s a l  m a r k l n g s  r e m a i n
d i s t l n c t .  T - 1 : .  L 7 - 2 O  c m .  O l s t r l b u t i o n :  l s l a n d s  o f  C o n e J e r a  a n d  D e I  B o s q u e  c l o s e  t o  L J  c o a s t  o f  I b l z a .

t a c e r t a  p l t v u s e n s : L q  c h a l a c a e  B u c h h o l z ,  1 9 5 4 .
L a r g e r  a n d  s t o u t e r  t n a n  n o m l n a t e  r a c e .  d d :  v l v l d  b l u e - g r e e n  a b o v e l  s i d e s  r e d - b r o u n ;  r e d r J l s h  g r a y
b e n e a t h ,  t t i t h  l l q h t  b l u e - q r e e n  t o u a r d  t h r o a t  a n d  a n u s .  9 9 :  d o r s a l  p a r t s  o f  f o r e  h a l f  o f  b o d y  a r e
r a d - b r o L r n ;  b e l l y  l s  d a r k e r .  O l s t r i b u t l o n :  I s l a  C h a r a c a  l n  t h e  b a y  o f  C a L a  C h a r a c a  o n  N  c o a s t  o f
I b i z a  ( B u c h h o l z ,  1 9 5 4 ) .

L a c e r t a  p l t v u s e n s l s  e s p a l m a d o r l s  M i j l I e r ,  I 9 2 8 .
C l o e e  t o  o a s t a b i e n s i , s l  d o r s a l  p a r t s  s o m e t l n e s  a  l l g h t e r  g r e e n .  D l s t r i b u t l o n :  E s p a l m a d o r  5  o f  I b i z a .

L a c e r t e  p i t v u s e n s i s  f o r m e n t e r a e  E l s e n t r a u t ,  1 9 2 8 .
5i6[t-Toi i i l lVl iEft ' re-enTo T'Iue-green Bbove, url th marklngs lnterrupted but dist lnct; sldes l lght
b l u e  b e t r , r e e n  r e t l c u l a t e d  m a r k i n g s ;  l i g h t  b l u e - g r e e n  b e n e a t h .  T - 1 :  1 ? - 1 9  c m .  D i s t r l b u t i o n :  F o i m e n -
t e r a  I s l a n d ,

L a c e r t a  p i l v u s e n s i s  f r a i l e n s i s  E l s e n t r a u t ,  1 9 2 8 .
C o l o r a t l o n  v a r i a b L e  r , r i t h  t e n d e n c y  t o  m e l a n l s m .  E I a c k l s h  a b o v e  u r i t h  g r e e n i s h  o r  b L u i s h  s h e e n i
s i d e s  u l t r a m a r l n e  b l u e  r , r i t h  d a r k  r e t l c u l a t i o n ;  g r e e n l s h  u l t r a m a r i n e  b l u e  b e n e a t h .  T - I :  l ? - 2 I  c m .
D i s t r i b u t l o n :  I s l a  d e 1  F r a l I e  o n  u e s t e r n  e x t r e m l t y  o f  E s p a r t o  ( l I  c o a s t  o F  l b i z a ) ,

L a c e r t a  p l t v ! . r s e n s i s  q a s t a b i e n s l s  E i s e n t r a u t ,  1 9 2 8 .
F 'e r tens  and L le rmuth  ( I960)  subsume under  th ls  fo rm the  fo l lo r , r lng  races ,  descr ibed by  E lsent rau t  in
1 9 2 8 :  n e g r a e ,  e s p a r d e L l e n s i s ,  l n t e r m e d l a  a n d  a h o r c a d o _ s i .  D a r k  g r e e n  t o  d a r k  b r o r r r n  a b o v e l  s l d e s ,

: : , -
: - . i i  -
,  rJ. $-14--*__

E u l l e t i n  o l  t h e  P h l l a d e L p h l a  H e r p e t o l o g i c a l  S o c l e t y  V o l u m e  1 2  J a n - D e c  1 9 6 1 +
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1 lmbs and ta i l  dark  b ror , rn l  r , lh i t i sh  g ray  to
N e g r a ,  G a s t a b i ,  A h o r c a d o s ,  E s p a r d e l I .

L a c e r t a  p i t v u s e n s l s  q r o s s a e  M i j l l e r .  1 9 2 9 .
S imTiar  @but  the  dorsa l
0 is t r ibu t io ; : - iA ; -Erossa E o f  Ib iza .

- -  Thorn

r e d d i s h  y e l l o r , r  b e n e a t h .  T - 1 :  2 0  c m .  D l s t r i b u t l o n :  I s l a

q r e e n  i s  d a r k e r  a n d  t h e  b e l l y  m o r e  v i v l d l y  r e d d i s h .

L a c e r t a  p l t v u s e n s i s  q r u e n l  M i j I t e r ,  I 9 2 8 .
5ma11,  s lender  fo rm.  The dorsum 1s  J . igh t  q ray-brourn  to  a  darker  red-broun,  very  s lml la r  to  the
c n l o r  o f  t h e  s a n d  s u b s t r a t u m .  T h e  s i d e s  a r e  I i q n t e r  r , r l t h  t h e  d a r k  m a r k l n g s  a l m o s t  c o m p l a t e l y
a b s e n t .  T h e  b e 1 l y  l s  a  m e t a l l l c  r , r h l t l s h  g r a y ,  s o m e t l m a s  r , r i t h  a  r e d d l s h  s h e e n .  T - 1 : 1 2 - I ?  c m .
D l s t r l b u t l o n :  T r o c a d o s  ( n e a r  E s p a l m a d o r ) .  T h l s  1 s  a  s r n a l l ,  e l o n g a t e d  i s l a n d  r , r l t h  a  s a n d y  s u b s o l l
tha t  may be  comple te) .y  u . rashed over  by  the  sea uhen s t rong ur l .nds  are  b lour lng .  The.  vegeta t lon  1s
c o m p o s e d  o f  d u a r f  p i n e s ,  A m m o p h i l a  a r e n a r l a r .  A q r i o p v r u m  . ' l u n c e u m  ( s e a  c o a c h  g r a s s )  a n d  s i m i l a r
qrasses .  Ants  and mul t lpeEs T5GfuE-G-o l rserve

L a c e r t a  p l t v u s e n s l s  h e d u r i q k a m e r a e  t 4 i j l l e r ,  1 9 2 ? .
L a r g e  m e l a n i s t i c  f o r m .  D o t s u m  i r l a c k  o r  d e e p  q r e e n - b l a c k  u r l t h  m o r e  o r  l e s s  d l s t i n c t  l o n g i t u d l n a l
t o t u s  o F  b L u e - g r e e n  s p o t s .  V e n i e r  b l u l s h  q r a y  o r  d a r k  b l u e - q r e e n  t o  b l a c k l s h .  C l o a c a l  r e g l o n  a n d
s o l e s  o f  f e e t  p l n k .  f l a r g i n a l  v e n t r a l  p L a t e s  d a r k  c o b a l t  b l u e  r , r l t h  p l n k  e d g e s .  D l s t r l b u t i o n :
M a r g a r l t a  (  N I L I  S a n t a  l f r 6 2 ,  I b l z a ) .  T h i s  l s  a  v e r y  s t e e p  r o c k  l s l a n d  r , l l t h  o n l : ;  a  s p a r s e  v e g e t a t l o n
of  Cr l thmum !g ! ! !g ,  Sa l l corn la  and ! !g ! !gg .  A lmost  no  lnsec ts ,  bu t  some sna i ls  p resent .

L a c e r t a -  p i t V u s e n s i s  h c r t a e  = u c l - h o l z ,  I 9 5 4 .
stITfTf6'FT6'- n6fnJTE-i5ce, slmilar length, but stouter. Mostly green above, r,r l th the back being
s o m e t l m e s  a  v l v l d  v i o l e t  b l u e .  u i v l d  b l u e  b e n e a t h ,  l l g h t e r  i n  t h e  m i d d l e .  t X s t r i b u t i o n :  I s l a  d e
Hor t ,  N l . :J  o f  Taqomago (  Suc"ho l  z ,  1954 )

L a c e r t a  p i t v u s e n s i s  k a - : r l a r =  : ' e r t e n s r  1 9 2 7 .
A  b e a u t i f u l  v i v i d  b L u e  ? r : v e ,  t h e  d o r s a l  b l a c k , m a r k i n g s  l n t e r r u p t e d  o r  r e t i c u l a t i n q ;  t u r q u o l s e
b e n e a t h .  T - I : 2 2  c - .  l l s t r r b u t i c n :  I s I a  f s p a r t a  o n  U  c o a s t  o f  I b i z a .  T h l s  i s l a n d  l s  a b o u t  I  k m
1 o n q ,  c 9  -  t 1 Q * .  T h e  = : : ' , h e r r  s h o r e  1 s  f o r m e d  o f  s t e e p  r o c k s .  V e g e t a t l o n  l s  1 o r , r  g t a s s e s  ( t h l s t l e ,
a n d  h a l c r i r " , t e s  s u . *  a s  ! .  m a r i t i m u m ) .

L a c e r t a  p i | - v u s e n s i s  r n = 1 u : u e r o r u m  ( l ' l e r t e n s  ,  L 9 2 I ) .
S t r o n g  f o r m .  E l u e - b I a c k  a b o v e ;  s l d e s  b l a c k  u i t h  d a r k  b l u e  s p o t s ;  d a r k  u l t r a m a r i n e  b l u e  b e n e a t h .
T - 1 : 1 9 - 2 2  c m .  D j . s t r i b u t l o n :  I s l a  S l e d a  p l u n p  ( = M a J o r ) ,  f s l a  B l e d a  B o s q u e ,  B l e d a  G o r r a ,  E s c u l  d e
V e r m e y  -  a l l  v e r y  s m a l l  r c c k  l s l a n d s .

L a c e r t a  p r t j C E g I S i s  m l q u e l e - s i s  f l s a n t r a u t  ,  I ? Z B .
V e r y  c l o s e  t o  n o m i n a t e  r a c e .  0 i s i r i b u t l o n :  I s I a  d e l  B o s q u e  d e  S a n  M i q u e l ,  o n  N  c o a s t o f  I b i z a .  V e r y
s m a 1 1  i s l a n d  u l t h  v e g e t a t l o n  o f  1 o r , r  s h r u b s ;  c l o s e  t o  m a l n  l s l a n d  a n d  o n l y  r e c e n t l y  ( r e l a t l v e l y )
s e p a r a t e d  f r o m  l t .

L a c e r t a  p l t v u s e n s l s  m u r a d a e  E i . s e n t r a u t  ,  I 7 Z B .
S t r o n g l y  b u 1 1 t ,  m e d l u m  s i z e d  f o r m .  B l a c k i s h  a b o v e  b u t  m e r k i n q s  d i s t l n c t ;  s i d e s  d a r k  b l u e  r r r l t h
b l a c k  r e t l c u l a t i o n ;  h e a d ,  I l m b s  a n d  t a 1 1  l l q h t e r ; 1 i g h t  t o  d a r k  u l t r a m a r l n e  b l u e  b e n e a t h .  T - 1 : 2 0  c m .
D i s t r l b u t i o n :  I s l a  M u r a d a  o n  [ r J  c o a s t  o f  I b l z a .  T h l s  l s  a  h u g e  t a b u l a r  r o c k  2 0 0  m  l o n g ,  t u l t h  s t e e p
s h o r e s .  V e g e t a t l o n  s p a r s e ,  o f  h a l o p h y t e s  s u c h  a s  S u a e d a ,  S t a t l c e .  I t  l s  c l o s e  t o .  I b i z a  b u t  h a s
probab ly  been separa ted  f rom l t  a  long t lme as  the  depth  o f  the  channe l  be t r , reen the  t r , ro  l s  to  5O m.

L a c e l t a  p l t v u s e n s l s  p u e r c o s e n s l s  B u c h h o l . z ,  1 9 5 4 .
L e n g t h  s i m l l a r  t o t h a t  o f  n o m l n a t e  r a c e ,  s t o u t e r .  C o l o r a t i o n  s l m i l a r  t o  t h a t  o f  t o r r e t e n s l s  b u t
l l g h t e r .  D l s t r i b u t i o n :  I s I a  P u e r c o s  n e a r  E s p a l m a d o r  ( B u c h h o l z ,  1 9 5 4 ) .

L a c e r t a  p l t v u s e n s l s  p u r r o l q e n s l s  B u c h h o l z ,  1 9 5 4 .
S l i q h t l y  s m a l l e r  b u t  s t o u t e r  t h a n  n o m l n a t e  r a c e .  D o l o r a t l o n  v a r l a b l e ,  d a r k  b l u e  t l n g e s  p r s d o m l n a t -
l n q .  O i s t r l b u t l o n :  I s l e t a  d e  P u r r o l g e  o n  5  c o a s t  o f  I b l z a  ( B u c h h o l z , 1 9 5 4 ) ,

L a c e r t a  p l t v u s e n s l s  r a t a e  E i s e n t r a u t ,  1 9 2 8 .
St rong fo rm.  v lv ld  ye l lo r , r -g reen to  g reen Bbove,  the  mark lngs  much reduced;  s ldes  become gray-brou ln
touard  venter l  top  oF head 1 lgh t  b ror , rn  ru l th  dark  mark ings ;  ta11 ye l1ou-gray ;  uh l t l sh  g ray  to  ye l -
l o u . r l s h  b e n e a t h .  T - 1 : 2 1  c m .  D l s t r i b u t l o n :  I s I a  R a t a s  l y l n g  t o  t h e  S L r J  o f  t h e  p o r t  o f  I b l z a .

L a c e r t a .  p l t V u s e n s l s  r e d o n a e  E i s e n t r a u t ,  1 9 2 8 .
Stou t  fo rm.  Ye l lo r , r  g reen to  v lv id  g reen above l  s ldes ,  ta l1  and l lmbs bror , rn ish ;  o range or  ye l lou-
q r e e n  b e n e a t h .  T - I r  2 3  c m .  D l s t r l b u t l o n :  R e d o n a  E  o f  I b l z a .  V e r y  s m a l l  F o c k  l s l a n d  2 0  m  h l g h ;  r , r l t h
a  r r r e l l - d e v e l o p e d  v e g e t a t l o n  a n d  i n s e c t  f a u n a .  M a n y  s n a 1 1 s  a r e  a l s o  p r e s e n t .
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LIZARDS 0F THE BALEARIE ISLANDS'.concluded - -  Thorn

Lacerta pt tvusensls gablnae 8uchholz,  1954.
Slenderer  and sI lght1y srnal ler  than formenterae;  co lor  s lml lar  but  less v lv ld.
Sablna N of  Formentera (Buchholz,  1954).

Lacer ta p l tvusensls schre l t rnuel ler l  Mi j l ter ,  192?.
rtffi-fk;EFfiEE;f;;F6fiGfFcequefio. Color of venter more
sldes of  tF€T;u-nk.  T-1 :17 crn.  0 ls t r ibut lon:  Malv in Grande E of
ls land r , r l th  a sparse vegetat lon and lnsect  fauna.

D ls t r l bu t l on :  I s Ia

redd lsh  and ex tend lng  to  the
I b l z a ;  l t  t s  a  v e r y  s m a l l  r o c k

Lacer te  p l tvusens l j  subFornren terae  Buchho lz  1954.
Smal la r ,  more  s lender  than fo rmenterae  bu t  la rger  than nomlnate  race .  Co lora t lon  darkened:  upper
bror , rn  u i th  e  feu  green b fue  spots  on  the  ta I l  base and h lnd  l lmbs;  s ides  b lu lsh-qreen r . r i th  a  red-
d lsh  l r ldescence;  venter  du l l  b l .ue .  D ls t r lbu t lon :  ConeJo de  Formentera  N o f  Formentera  (Buch-
h o l z , 1 9 5 4 ) .

L a c e r t a  p i t v u s e n s l s  t a e o n a e e n s l g  M i j t l B r r  l 9 2 ? .
Large s t rong fo rm.  Oorsum dark  o l l ve  g reen,  somet lmes b lu lsh  c r  b ror , rn lsh ,  u r i th  mark lngs  reduced l
s l d e s  l l g h t e r ;  v e n t e r  y e l l o u - g r a y  o r  s o m e u h a t  b l u e - g r e e n .  I - l : 2 2 . 5  c m .  D l s t r l b u t l o n :  T a g o m a g o
E  o f  I b l z a .

L a c e r t e  p l t v u s e n s l s  t e r r e t e n s l s  E u c h h o l z ,  1 9 5 { .
C lose  to  fo rmenterae ,  mcre  sJ .ender ;  co lo !  lgss  v lv td ,  0orsa l  par ts  o l l ve  g reen to  o l l ve  b ror , ln .
D l s t r l b u t i o n :  I s I a  T o r r e t a s  t r J  o f  E s p a l m a d o r  ( B u c h h o l z ,  1 9 5 4 ) .

L e c e r t a  p l t v u s e n s l s  v e d r a e  t { i i t 1 e r ,  1 9 2 7 .
Large-s t rong fo rm.  Dorsum par t l y  v lv ld  ye l lo r . r ,  par t l y  du l l  ye l1ou,  becomlnq on  neck  and ta i l  base
dark  g reen or  b lue  green ur l th  b lack  re t i cu la t lons l  s ides  v iv ld  b lue  u l l th  b lack  re t l cu la t lons l  ven-
te r  tu rquo lse  to  coba l t  b lue .  T-1 :  18-21  cm.  D ls t r ibu t lon :  Is lands  o f  Vedr6  and Vedrane l l .  vedr6  is
a  huga,  s teep con lca l  rock  ( I  km r , r lde ,  l8Z  m h lEh) ,  re la t i ve ly  r r re l l  covered by  vegeta t lon .  ld l ld
g o a t s ,  l n s e c t s  a n d  s n a 1 l s  a r e  p r e s e n t .

L a c e r t a  p i t v u s e n s l s  z e n o n l s  M i j l l e r ,  1 9 2 8 .
Large s t rong fo rm r . r i th  a  long,  th ick  ta l1 .  Dark  b rourn ,  b ronzy  qreen or  b ror r rn  t lnges  preva l l  on
t h e  b a c k ;  f l a n k s  a r e  l l q h t e r .  E l a c k  m a r k l n g s  a r e  l n t e r r u p t e d  a b o v e ,  r e t i c u l a t e d  o n  t h e  s l d e s .
B e I l y  a  v i v i d  I l g h t  t u r q u o l s e  b l u e .  T - I z  2 O - 2 4  c m .  D i s t r l b u t i o n :  E s c o L l o  d e  E s p a r t 6  ( = E s c u l  d e
E a p a r t 6 )  o n  L J  c o a s t  o f  I b i z a .  T h i s  l s  a  s t e e p ,  v e r y  s m a l l ,  r o c k  t s l a n d  o n  r , r h l c h  v e g e t a t l o n  a n d
l n s e c t  1 1 f e  a r e  s c a n t y .

- - . -  456,  rou ts  de  Longu ly ,  Luxembourg ,  Mer l ,  LUXEMBOURG.

Referenceg
Buchho lz ,  t { .  F .  1954.  Zur  Kenntn is  der  RE6f f io i ' -Lacer t?  p l tvusens ls  Bosca (Rept .  Lacer t ldae) .-  

Bonner  zoo log lsche Be l t r 'dge  5(1-4)  :69-88 l - -
E lsent rau t ,  14 .  1949.  D le  E ldechssn der  span lschen H i t te lmeer lnse ln .  Ml t te l lungen aus  dem zoo log-

lschen Museun in  8er11n 26z l -?28.  [See th ls  u ,o rk  fo r  fu r ther  re fe rences  on  the  subJec t . )
H a l t m a n n ,  .  1 9 5 1 .  Z o o l ,  J b . ,  P h y s l o J - . ,  J e n a  6 4 : 9 5 .

Mer tene,  R.  and H.  l Jermuth ,  1960.  Dte  Amohib ien  und Rept i l len  Europas .  kJ ,  Kramer ,  Frank fur t  am
M a i n .  x l  +  2 6 4 p .
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