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Dispelling the 
'ecological desert'  ̂
perception of 
sandy beaches

m
Current research highlights the conservation im portance of m acrofa^nal 
assemblages on tideless beaches

*
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Pocket beaches are flanked on bo th  sides by headlands which re s tric t the  longshore tra n sp o rt o f sedim ent (and possibly even o f w a te r-bo rne  biota), such 
tha t pocket beaches are essentially Isolated from  each other, resulting In a high degree o f Inter-beach dlstlnctlveness o f macrofaunal assemblages.

By Alan Deidun

Besides perennially submerged areas, the marine environment also encompasses 
coastal areas, o f which sandy beaches form an inherent part, since, despite being 
located at the fringe o f the marine environment, these areas are still under direct 
maritime influence. With specific reference to  sandy beaches:

•  The coasta l fr in ge  extends fo r  ro ugh ly  8%  
o f  th e  w o rld ’s surface area (Ray &  Hayden, 
1 9 9 2 ), o r  ca .S 9 4 ,0 0 0 k m  (H am m on d  

1 9 9 0 ). S andy beaches may c o n s titu te  
from  2 0 %  (Finkle, 2 0 0 4 )  to  7 5 %  (Bascom, 

19 8 0 ) o f  th is .

•  Some au thors  (e.g. Brown &  M cLachlan, 
19 9 0 ) argue th a t many o f  th e  species on 

sandy beaches have a m arine o rig in  -  th is  

is especia lly  tru e  fo r  ocean ic  t id a l beaches. 

For example, th e  s u r f zone (de fined as th a t 

p a rt o f  th e  beach ex tend ing  from  the  
w ate rline  to  th e  m ost seaward p o in t at 
w hich waves a p p roa ch ing  th e  coastline  

com m ence breaking) is hom e to  th e  larval 
stages o f  m any com m erc ia lly  im p o rta n t 

fish  species as w e ll as a p le th o ra  o f  
c ru s tacea n  o rd e rs  in c lu d in g  m ysids, 
cumaceans, tanaeids, am ph ipods, isopods 
and decapods.

•  A n exposed  san dy  sho re  co n s is ts  o f  
co u p le d  s u r f zone, beach and dune 

system s (S h o rt &  Hesp, 1 9 8 2 ) w hich 

to g e th e r  fo rm  a litto ra l active zone o f  sand 

tra n s p o rt. O n open coasts s u b je c t to

oceanic swell, th e  w ate r d e p th  o f  sed im en t 

tra n s p o rt may be 20m  and may well extend 

beyond th e  s u r fzo n e .

Sandy beaches do  n o t rank h igh ly  am ongst 

conserva tion  p r io ritie s , m ain ly as a resu lt o f 
th e  w idespread m isconcep tion  th a t these  areas 

are essentia lly  ‘eco log ica l deserts .’ In fac t, up 
to  th e  ea rly  1980s (th e  First In te rna tiona l 
Sym posium  on S andy Beaches was held in 
1983 in P ort E lizabeth, S ou th  A frica ), sandy 

beaches were m ain ly s tu d ie d  from  a geo log ica l 

pe rspective  (e.g. Davis, 19 8 5 ) and m arine 
b io lo g is ts  ten ded  to  regard estuaries, coral 
reefs and rocky shores, ob v io us ly  teem ing  w ith  
life, as m ore fru it fu l areas fo r  s tu d y  than  
a p p a re n tly  b io t ic a lly  im p o ve rish e d  sa n d y  

beaches (M cLachlan &  Erasmus, 1 9 8 3 ). The 
‘d e se rt’ n o tio n  is fu r th e r  re in fo rced by the  
appa re n t lack o f  life in such coasta l hab ita ts  -  

besides th e  lack o f  a ttached m acrophytes, 

m ost m acrofaunal species on sandy beaches 
bu rrow  deep in to  th e  sand, em erg ing ( i f  a t all) 

a t n igh t, and have a c ry p tic  co lo ra tion . As from  
th e  e a rly  1 9 9 0 s , th e  s itu a t io n  began to  

im prove, w ith  hundreds o f  sandy beach stud ies 
be ing published.

A  deba te  w hich rages fro m  tim e  to  tim e  
concerns th e  species to  lis t u n de r sandy beach 

assemblages -  fo r  example, Brown (1 9 8 3 ) lists 

ju s t  2 0  species o f  m acrofauna w hich are 
res ident on sandy beaches, w h ils t Weslawski et 
al. ( 2 0 0 0 )  give a figu re  o f  2 0 0 . There is more 

consensus w ith  respect to  m eiofaunal species 

c o u n ts , ca. 6 0 0  m e io fa u n a l spec ies  b e in g  
d e sc rib e d  fro m  sa n d y  beaches w o rld w id e  
(B row n, 2 0 0 1 ) .  The m a n ifes t d is p a r ity  in 

m acrofaunal species cou n ts  is a tt r ib u ta b le  to  

th e  typ e  o f  species inc luded in th e  censuses -  
Brown (1 9 8 3 ), un like Weslawksi et al. (2 0 0 0 ) ,  
excludes insect species from  his assessment, 
c o n d u c te d  on tid a l, oce an ic  beaches. On 

tid e le ss , m ic ro tid a l beaches w ith  w ide  
sup ra litto ra l zones (su p ra litto ra l = th a t zone 
pe rm an en tly  exposed to  th e  a ir except fo r  the  

occasional w e ttin g  by  seaspray and th e  h ighest 

waves), such as fo u n d  in th e  B a ltic  and the  
M e d ite rra n e a n , th e  in s e c t c o m p o n e n t is 
s ig n ifica n t, a lth o u g h  la rg e ly  o ve rlooke d  in 

beach s tu d ie s . For p s a m m o p h ilic  (sa nd - 

sp e c if ic , s te n o e c io u s ) spec ies , th e  o rd e r 
C o leop te ra  is by  fa r  th e  m ost represented, w ith  
m any spec ies  b e lo n g in g  to  th e  fa m ilie s  

Tenebrion idae, S taphy lin idae  and A n th ic idae . 
O th e r  com m on in se c t o rde rs  on beaches 

inc lude H ym enop te ra  and D ip tera. Since m ost 
insect species fo u n d  on beaches are rarely 

subm erged in seawater, desp ite  be ing regu la rly  
exposed to  sea spray, th e  te rm  ‘m a ritim e ’ is 

proposed  to  describe these species.
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A  pitfall trap  conste lla tion being deployed along a s tre tch  o f the  Polish Baltic coast, in Slowinski National 
Park, in September 2007, in co llabora tion  w ith  the  IOPAN ins titu te  in Sopot.

S andy beaches w orldw ide , b u t especia lly  in 
to u r is t ic  h o tsp o ts  such as th e  M editerranean, 
are bearing  th e  b ru n t fo r  th e  large ly de riso ry  
conserva tion  sta tus  a ffo rded  to  them . In fac t, 
B row n &  M cLach lan  (2 0 0 2 ) ,  in th e ir  
p re d ic tio n s  fo r  sandy beaches fo r  2 0 2 5 , lis t a 
w e lte r o f  th rea ts  fac in g  th e  in te g r ity  o f  sandy 
beach ecosystem s, inc lud ing  enhanced beach 
eros ion  rates, th e  ha rden ing  o f  surfaces above 
and around dunes and th e  excessive d ischarge 
o f  n itrogen  in to  coasta l waters. S pearheading 
th e  c o n s e rv a tio n  o f  th e  sa n d y  beach 
m a cro fa una l co m m u n itie s  as fu n c tio n a l 
ecosystem s is pa ram oun t in M ed ite rranean 
to u r is t islands, such as th e  M a ltese Islands, 
where th e  d e a rth  o f  sandy coastline  ( jus t 2 .4 %  
o f  th e  to ta l coa s tlin e ) fu r th e r  com pounds the  
human im pa c t on these coasta l com m unities.

T h e  co n s e rv a tio n  im p o rta n c e  o f  M a ltese  
po cke t beaches is fu r th e r  undersco red  by the  
presence o f  a num ber o f  endem ic species, 
m a in ly  f lig h t le s s  species o f  T e ne b rio n id a e  
(Stenosis melitana, Erodius siculus melitensis and 
Pseudoseriscius cameroni; th e  la tte r is lis ted 
w ith in  A nnex II o f  th e  EU’s H ab ita ts  D irective ), 
and o the rs  w ith  a ve ry  re s tric ted  d is tr ib u tio n  
( fo r  example, C lithob ius ovatus, known o n ly  
from  th e  M a ltese Islands and Tunisia). On 
u n d is tu rb e d  sandy beaches, th e  d ive rs ity  o f 
p sa m m o p h ilic  life  can be su rp r is in g ; fo r  
exam ple, on th e  la rg e ly  inaccess ib le  X a tt 
l-Ahmar, a beach on th e  island o f  G ozo th a t 
o n ly  covers an area o f  5 0 0 m 2, a to ta l ind iv idua l 
abundance o f  114.3 in d s / tra p /h r  and a to ta l 
species richness o f  36  were recorded d u ring  
th e  sp rin g  season o f  2 0 0 3 , th ro u g h  th e  use o f 
p itfa ll traps. O n th e  same un d is tu rb e d  beach, a 
s tu n n in g  9 8 %  o f  all m acrofaunal ind iv idua ls  
co llec te d , and 5 0 %  o f all species co llec ted , 
were psam m ophiles. C o m m u n ity  taxo nom ic  
c o m p o s it io n  is a g o o d  n o n -q u a n t ita t iv e  
in d ica to r o f  th e  degree o f  human d is tu rban ce  
on a beach -  in fac t, Deidun &  Schem bri

(2 0 0 4 )  showed th a t an increase in human 
occu pancy  o f  sandy beaches results in an 
increase in th e  p ro p o r t io n  o f  u b iq u ito u s  
(eu ryoec ious) species and a decrease in the  
p ro p o r tio n  o f  psam m ophiles.

M y  research seeks to  h ig h lig h t th e  
c o n s e rv a tio n  im p o rta n c e  o f  sa n d y  beach 
m acrofaunal assemblages, especia lly  tho se  on 
po cke t beaches. Pocket beaches, such as those  
fo u n d  in th e  M a ltese Islands, are de fined  as 
sand and gravel beaches a long which litt le  o r 
no lateral, longhsore  d r if t  o f  beach m aterial 
takes p lace  because th e y  are co n ta in e d  
between tw o  headlands (Lambie, 2 0 0 5 ) .  As a 
result, l it t le  ( i f  any) exchange o f  suspended 
sed im en t and b io ta  occurs between pocket 
beaches, desp ite  th e  same beaches ly ing  in 
close p rox im ity  to  each o th e r; th e  consequen t

‘ iso la tio n ’ o f  d iffe re n t beach assemblages is 

fu r th e r  accentua ted  by th e  long  stre tches o f 

rocky coastline  w hich m igh t separate, as in the  

M a ltese Islands, one pocke t sandy beach from  
another. The resu lting  ‘co m p a rtm e n ta lisa tio n ’ 

o f  m acrofaunal assemblages fro m  d iffe re n t 

beaches m igh t be expressed in term s o f species 
co m p o s itio n  or, m ore sub tly , as in traspec ific  

g e n e tic  d iffe re n ce s . Such in te r-p o p u la t io n  
g e n e tic  d iffe re n ce s  have a lre a d y  been 

dem onstra te d  fo r  som e am ph ipo d  species, 
nam ely Talitrus sa lta to r  and Talorchestia spp., 

c o lle c te d  fro m  d if fe re n t M e d ite rra n e a n  

beaches (e.g. K e tm a ier et al., 2 0 0 3 ) .  The 

im p lica tion  o f  all th is  is th a t ind iv idua l beaches 

are d is tin c t and th a t no beach m acrofaunal 

assemblage is expendable. F u rthe r research 

in v e s tig a tin g  m a cro fa una l re c ru itm e n t on 

po cke t sandy beaches located on d iffe re n t 

islands, especia lly  in th e  wake o f  mass m o rta lity  
events such as in te n se  s to rm  a c tiv ity , is 

p resen tly  un d e r way.

W h ils t th e  conserva tion  im po rtance  o f  sand 

dunes is acknow ledged w orldw ide , cu lm ina ting  
in th e ir  p ro te c t io n  a lo n g  va rio u s  coa s ta l 

s tre tches, ‘bare sand ’ m acrofaunal assemblages 
have a low  conserva tion  p r io rity , m ain ly due to  

an ‘a p p a re n t’ lack o f  life w ith in  such systems 

bu t also because o f  th e ir  high am en ity  value, 

w h ich  makes th e m  in c o m p a tib le  w ith  

conserva tion  ob jectives -  indeed Brown &  

M cLachlan (1 9 9 0 ) suggest reserving dunes fo r  

co n s e rv a tio n  and beaches fo r  re c re a tio n . 

Perhaps it  is tim e  fo r  a reappraisal o f  th is  

maxim!

Acknowledgments
M y w ork  on sandy beaches was in it ia lly  carried 

o u t as p a rt o f  my underg raduate  and PhD 

d isse rta tio n  p ro jec ts  un d e r th e  superv is ion  o f  
P rof Patrick J S chem bri o f  th e  D e p a rtm e n t o f  

B io logy, U n ive rs ity  o f  M alta.

tH -

A  schematic ove rv iew  o f the pitfall trap  conste lla tions used during sampling on sandy shores along the 
M editerranean and Baltic Seas. Such constellations, consisting o f traps connected via w ooden 'walkways,' 
are very effic ient in collecting surface-active macrofaunal species.

A u tu m n  2 0 0 8  | MarBEF N e w s le tte r  3 1



Gnejna Beach, Malta. C onservation o f sandy beach macrofaunal assemblages m ust take in to  consideration the huge popu la rity  o f beaches among tou ris ts  and 
locals, especially on islands re liant on tou rism  revenue.
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