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(1) Parallel studies of fish distribution and the diet and activity of com m on seals 
were m ade to assess the relationship betw een  the  seals’ w inter feeding activity and 
the d istribution  and abundance of their prey. E chosounder and traw ling surveys 
revealed th a t a large part of the fish biom ass was sprat and sm all herring , while 
faecal analyses showed that >90%  of com m on seal prey  (by w eight) were clupeoid 
fish.

(2) D uring the day, clupeoids concentrated  in trenches and holes m ore than  12 m 
deep. R adio-tagged seals were located regularly over these areas. A t night, clupeoid 
shoals rose in the w ater column and becam e m ore dispersed. D iel changes in seal 
activity patterns suggest th a t seals fed m ore often during the day.

(3) Prey sizes w ere estim ated from  the  size of otoliths retrieved from  seal faeces. 
E stim ated  sizes of clupeoids taken by seals w ere sim ilar to the sizes o f fish caught in 
traw ls, even though estim ates were no t corrected  to allow for partia l digestion of 
o to liths. This suggests that the rapid otolith  digestion rates previously reported  from  
captive seals may have been artificially high, o r th a t the M oray F irth  seals selected 
fish larger than those caught in trawls.

I N T R O D U C T I O N

C om m on seals ( Phoca vitulina L .) are coastal pinnipeds which haul-out regularly to 
res t, give birth and suckle their young. In m ost areas, they are seen at haul-out sites 
th roughou t the year, bu t their abundance varies in relation to factors such as season, 
tim e of day, tidal cycle and w eather conditions (e.g . Boulva & M cLaren 1979; 
G odsell 1988; Thom pson 1989).

Because direct observations of foraging seals can rarely be m ade, changes in the 
abundance of seals at haul-out sites have som etim es been used to identify periods of 
foraging activity. F o r exam ple, it has been suggested that diurnal peaks in abundance, 
o r  individual haul-out behaviour, are re la ted  to nocturnal foraging activity (Thom pson 
et al. 1989). N octurnal foraging activity is generally believed to  occur because 
vertical m igrations, or changes in fish schooling behaviour, may m ake prey m ore
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284 Winter foraging  by com m on seals

available to predators during the night. (Trillmich & M ohren 1981; T hom pson  et al. 
1989). C om m on seals are  catholic feeders and their diet can differ considerably 
betw een  areas (R ae 1968; B row n & M ate 1983; H arkonen  1987). H ow ever, no 
published studies of activity patterns have been carried out in areas w here th e  seals’ 
d ie t, feeding areas and prey availability w ere also known. C onsequently, the  relation­
ship betw een  changes in the activity of com m on seals and the d istribution  and 
behav iou r of their p rey  rem ains speculative.

This p ap e r presents data  from  th ree  paralle l studies which w ere carried o u t in the 
inner M oray F irth  during the w in ter o f 1988-89 . C om m on seal activity patterns 
w ere m onitored using radio-telem etry  and  their diet determ ined by faecal sam pling. 
T he d istribution and abundance of po ten tia l prey species w ere assessed using fishing 
and  echosounder surveys. T he com bined results of these studies are used here  to 
assess the relationship betw een spatial and  tem poral changes in com m on seal foraging 
activity and  the availability o f the ir prey.

M E T H O D S

Study area

T he study was carried out in the inner part o f the M oray F irth , N .E . Scotland, 
betw een  S eptem ber 1988 and M arch 1989. This p a rt of the M oray Firth is divided 
in to  two relatively narrow  inlets, the  C rom arty  and Inverness F irths, the  latter 
leading into the sem i-estuarine Beauly F irth  (Fig. 1). T hroughout m ost of th is area 
th e  w ater is shallow (< 10  m) but it can be up to 50 m deep in channels and 
depressions. Com m on seals haul-out on sand banks in the Beauly and C rom arty 
F irths, a m uddy shore in the upper Beauly F irth  and a sandy shore near the m outh 
o f  the  Inverness Firth (Fig. 1). T hese haul-out sites are com pletely covered a t high 
w ater. T he area uncovered at low w ater depends upon the height of the tide. Daily 
tida l range, and hence the degree to  which the  sites are exposed, is variable 
(1 -5 -5  m ).

Distribution and availability o f  prey

D uring the period 4 -1 5  N ovem ber 1988, a com bined echosounding and trawling 
survey was carried out by FR V  ‘G oldseeker’ to assess the distribution and abundance of 
fish in the  area. F urther short surveys w ere carried  ou t in Ja n u a ry -F e b ru a ry  and 
M arch 1989.

T he w ater in much of the inner M oray Firth  is too shallow to allow fish to  be 
surveyed by e ither standard  traw ling m ethods o r acoustic surveys. C onsequently, 
survey effort was concentrated  in those areas w here radio-tagged seals were found 
to  be feeding, and in similar areas identified from  the characteristics of the sea bed 
(Fig 1). T ransects were m ade over and betw een these areas using a Simrad Skipper 
801 echosounder. Trawl hauls w ere m ade at a sam ple of points w here fish shoals 
w ere  detected  by the echosounder. Previous surveys had indicated that most o f the 
biom ass in the area consisted of pelagic species. A  pelagic traw l with a cod end mesh 
size of 12 mm was therefore chosen to  identify the  echotraces. O n m ost occasions 
th e  traw l was fished in m idw ater to sam ple fish schools that were detected  above the 
sea bed . H ow ever, in th ree  of the four areas surveyed, the net was also fished on the
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F i g .  1. A  m ap o f  th e  study  a rea  show ing th e  position  o f  com m on seal h au l-ou t sites ( X )  and the location 
o f  fishing survey areas . A rea  a =  K essock C hannel, area  b =  Inverness F irth , a rca  c =  C hanonry  
C hannel, area  d =  S u to rs o f  C rom arty .

sea bed to sam ple dem ersal species. Species com position, size distribution and 
num bers of each species in the catch w ere calculated from  a subsam ple of the catch.

Diet

Faeces were collected at haul-out sites in the Beauly, C rom arty  and Inverness 
F irths (Fig. 1) betw een  O ctober 1988 and January  1989. Sam pling was carried ou t at 
sites that seals w ere know n to  be using during this period. Sites w ere visited shortly 
after low tide by b o a t o r, at one side (T arradale), on foot. A ny seals present were 
counted  and  identified to species. All faecal m aterial p resen t on the site was then 
collected and frozen.

Faeces w ere la ter thaw ed, w ashed through a 0-355-mm sieve and all sieve contents 
w ere reta ined . O toliths w ere rem oved and identified using a reference collection and 
inform ation in H arkonen  (1986). O ther fish skeletal elem ents w ere identified as far 
as possible using a reference collection. O tolith  lengths or b read ths w ere m easured 
under a binocular m icroscope and used to estim ate fish weight and length (regressions 
from  H arkonen  1986 and G .J. Pierce, unpublished data). If m ore than thirty otoliths 
of a species were presen t in a sam ple, a random  subsam ple of th irty  otoliths was 
m easured. No corrections w ere m ade for reduction in oto lith  size due to digestion.
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N ote that derived fish lengths and  weights are no t e rro r free, so statistical tests 
utilizing the apparen t variance in these param eters w ould no t be m eaningful.

Seal activity

In  S eptem ber 1988, two seals (an adult m ale and a subadult fem ale) w ere caught 
at the haul-out site n ear the  m outh  of the Inverness F irth  (Fig. 1), and V H F  radio­
tags glued to the  hair on the ir head or back (F edak , A nderson & C urry 1983; 
Thom pson & M iller 1990).

Activity patterns w ere m onitored  from 1 N ovem ber 1988 to  30 January  1989 using 
perm anent receiving stations which continuously recorded  w hether each individual 
was diving, hauled ou t o r absen t from  the  area (T hom pson et al. 1989). Foraging 
ranges were determ ined  during N ovem ber and January . D uring these periods, seals 
w ere located once a day, a t standardized tim es, on 6 days each w eek. Locations 
w ere m ade with a hand-held  Yagi aerial from  vantage points on coastal roads. A t 
least th ree fixes w ere obtained  from  each o f two vantage points using the null- 
average m ethod (Springer 1979), and the m ean  bearing used to  estim ate the seal’s 
position by triangulation.

From  January  1988, weekly low-tide counts w ere m ade at haul-out sites in the 
B eauly, C rom arty and Inverness F irths (Fig. 1). W here possible, observations were 
also m ade in the  feeding areas used by radio-tagged seals to  assess w hether o ther 
seals w ere also presen t in these areas.

R E S U L T S

Distribution and availability o f  prey

Seventeen species w ere caught during the fishing surveys (Table 1), of which two 
(herring, Clupea harengus, and  sprat, Sprattus sprattus) are pelagic, th ree (whiting, 
Merlangius m erlangus , cod, Gadus m orhua , and sandeel, A m m odytes m arinus) 
semi-pelagic and the rem ainder dem ersal. Catch rates w ere highest for herring, sprat 
and whiting, and these species w ere particularly abundan t in deep w ater (2 0 -4 0  m) 
in the Kessock channel at the eastern  end o f the Beauly F irth . The density of fish in 
this area was high during all surveys. For exam ple, on 12 N ovem ber 1988, a 5-min 
trawl haul through the upper p a rt of an aggregation caught >1500 kg o f fish, almost 
entirely herring and sprat. Sm aller schools w ere also detec ted  in m any of the o ther 
areas surveyed, with m ost schools tending to occur in w ater deeper than 10 m. 
H ow ever, surveys w ere alm ost always carried ou t in daylight. R epeated  transects of 
the  eastern end  o f the Beauly F irth  on 9 N ovem ber show ed th a t the vertical 
distribution of fish changed la ter in the day. D uring daylight, the fish were confined 
to the deeper p a rt o f the trench (> 1 2  m) b u t with the  onset of darkness they rose 
from  the b o ttom , occupying the entire w ater colum n and spilling over into the 
shallow w ater surrounding the  trench  (Fig. 2).

The length—frequency distributions of the whiting and cod in the  catch were 
usually unim odal and  sim ilar in all four areas surveyed. V irtually all of these fish 
were 0-group (1988 year-class). L en g th -freq u en cy  distributions for herring and 
sprat were b im odal, indicating the presence of fish which w ere spawned in both  1987 
and 1988. O lder clupeoids predom inated  in catches from  the Beauly Firth (Fig. 3).
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T a b l e  1. E s t im a te d  n u m b e r s  o f  fish  p e r  h a u l  a n d  s iz e  r a n g e  (c m ) f o r  s p e c ie s  
c a u g h t  in  e a c h  o f  th e  f o u r  a r e a s  t h a t  t r a w l in g  s u rv e y s  w e r e  c a r r ie d  o u t  in  th e  in n e r  
M o r a y  F i r th :  a r e a  1 =  K e s so c k  c h a n n e l  (1 0  h a u l s ) ;  a r e a  2  =  In v e rn e s s  F i r th  
(5  h a u ls ) ;  a r e a  3  =  C h a n o n ry  C h a n n e l  (6  h a u l s ) ;  a r e a  4  =  S u to r s  o f  C r o m a r ty

(3  h a u ls )

A rea

1 2 3 4
n (cm) n (cm ) n (cm) n (cm)

Pelagic sp.
Sprattus sprattus  L. 7927 (8 -1 5 ) 141 (4 -1 2 ) 72 (4 -1 4 ) 45 ( 3 -1 2 )
Clupea harengus L. 11247 (7 -2 5 ) 2134 (8 -1 7 ) 1936 (9 -1 9 ) 666 (8 -1 9 )

Sem i-pelagic sp.
G adus m orhua  L . 30 ( 9 -1 7 ) 19 (1 0 -2 3 ) 8 (7 -1 9 )
M erlangius m erlangus L. 235 (1 0 -1 9 ) 82 (1 0 -2 7 ) 150 (1 0 -2 1 ) 94 (1 1 -2 0 )
A m m o d y te s  m arinus  R aitt < 1  (13)

D em ersa l/in sh o re  sp.
Raia clavata  L. < 1  (28)
Z oarces viviparus L. 18 ( 9 -2 1 ) 1 ( 8 - 9 )
Spinachia spinachia  L. < 1  (14) < 1  ( io )
M yoxocepha lus scorpius  L. < 1  (6) < 1  (7) < 1  (1 1 -1 2 )
A g o n u s cataphractus L. 5 (3 -1 3 ) 2 ( 5 -1 1 ) < 1  (26)
L iparis liparis L . < 1  ( 8 - 9 )
P holis qunnelus  L. 2 (1 5 -1 7 ) < 1  (15) < 1  (12)
C allionym us lyra L. < 1  (16)
Pom atosch istus m inu tus  Pallas 3 ( 7 - 8 ) < 1  ( 7 - 8 )
Pleuronectes platessa  L. < 1  ( 6 - 8 ) 35 ( 6 -1 2 ) 5 (7 -1 9 )
Platichthys flesus  L. 3 ( 7 -1 8 ) < 1  (1 9 -2 5 )
L im a n d a  lim anda  L. < 1  (14) 14 ( 6 -1 7 ) 1 (8 -1 4 )

o

_  io
E
f  20a>O

3 0

4 0

F ig . 2. E ch o traces recorded  by F R V  ‘G o ld seek er’ du ring  e a s t-w e s t  transects o f  the K essock C hannel on 
9 N o v em b er 1988. Recordings w ere m ade at 15.45 h , 16.55 h , and 17.50 h , and show fish rising w ith the 
o nse t o f  d arkness . B ottom  profiles differ slightly because  o f  slight variations in the course and speed  of 
th e  vessel.

D i e t

A  to ta l o f forty faecal samples w ere collected, m ost of them  from T arradale  in the 
B eauly F irth . All faeces are believed to be from  com m on seals; the T arradale  haul- 
ou t site appeared  to be used only by com m on seals and no grey seals H a l i c h o e r u s  

g r y p u s  (Fabricius) w ere present when sam ples w ere collected at o ther sites. A lthough

1 5 . 4 5  1 6 . 5 5  1 7 . 5 0

Time ( h)
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F ig . 3. L e n g th -fre q u e n c y  com position o f h errin g  and sp ra t (a) from  traw l catches in th e  Kessock 
C hannel, and  (b) from  th e  faeces o f com m on seals.

som e faecal m ateria l may rem ain on the haul-out sites over a high-tide, m ost 
sam ples are believed to have been fresh.

T he sam ples collected contained rem ains of at least 491 individual fish representing 
four species and th ree  higher taxa (T able 2). O ne small oto lith  rem ained com pletely 
unidentified. Estim ated fish sizes are also given in T able 2; the  largest fish represen ted  
by an oto lith  was a herring estim ated to  have been  27 cm long and to have weighed 
158 g.

C lupeoid otoliths w ere found in 75% of sam ples, and clupeoid bones w ere presen t 
in 90% o f sam ples. H erring  and sp ra t thus form ed the  bulk o f the diet in term s of 
both  num bers o f fish and ingested w eight, as estim ated from  otoliths (Table 2). The 
frequency distributions of estim ated lengths of herring and sprat from  faecal m aterial 
w ere sim ilar to those of trawl-caught herring  and sprat from  the  Beauly F irth , the 
area from  which m ost faecal m aterial originated (Fig. 3). H ow ever, although differ­
ences in sam pling techniques prevented  form al statistical com parison o f these two 
distributions, m ean estim ated lengths o f fish from  faecal sam ples were slightly low er 
(herring x  = 12-9 cm; sprat x  =  11-6 cm) than  those from  trawls (herring 3c =  
14-6 cm ; sprat x  =  13-0 cm). O f the  o ther species presen t in the d iet, the cod, o ther 
gadoids (possibly haddock, M elanogram m us aeglefinus L .) , gobies, flounder (Plati­
chthys flesus) and m ost of the sandeels (A m m od ytid a e) w ere present in D ecem ber 
sam ples from  the  C rom arty Firth.

Inverteb ra te  rem ains w ere also found in th ree  o f the sam ples from the C rom arty 
F irth  in D ecem ber (crustacean and polychaete rem ains each occurring twice).

Seal activity

Activity patterns for both tagged individuals indicated th a t there  was one peak of 
haul-out activity in the early m orning with a second, higher, peak in the early 
evening (Fig. 4). Similarly, m orning low-tide haul-out counts were significantly low er
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F i g . 4. D iel variations in the h au l-ou t activity  o f  (a) th e  m ale and (b) th e  fem ale radio-tagged  com m on 
seals du ring  the p eriod  1 N ovem ber 1 9 8 8 -3 1  Ja n u a ry  1989.

than those m ade on afternoon low-tides in both  the C rom arty Firth (x a.m . =  39, x 
p .m . = 92: t = 3-3, 17 d .f . , p  <  0-01) and  the Beauly F irth  (x a.m.  =  96, x p .m . =  
249: t =  5-9, 23 d.f. p  <  0-001). P eak  counts for the C rom arty  and Beauly F irths 
over this period w ere 152 and 355, respectively.

Daily radio-locations indicated th a t bo th  seals rem ained in the inner firths and 
used restricted areas th roughou t the  w inter (Fig. 5). The m ale m oved in to  the 
C rom arty Firth by 9 O ctober and  rem ained  there  until 16 February  when he re turned  to 
his capture site. D uring N ovem ber and January  he was located every day, either 
around a deep channel off A lness (Fig. 1) o r on o r nearby the haul-out sites c. 8 km 
south-w est of A lness. O ver this period , the  fem ale was located each day until her 
radio-tag failed on 21 January. She continued  to haul-out a t the cap ture  site until the 
end  o f N ovem ber. W hen at sea during this period she was located around the 
C hanonry Channel. She m oved in to  the  Beauly Firth on 30 N ovem ber and continued to 
use haul-out sites there  until here  rad io-tag  failed. W hen not hauled out, she was 
regularly located at the eastern  end o f the  Beauly F irth , in the  vicinity o f the 
Kessock Channel.

A lthough only opportunistic observations were m ade, it was clear th a t the Kessock 
C hannel was used as a feeding area by m any o ther com m on seals. D uring echo 
surveys of the area on both  12 and 15 N ovem ber, up to forty-four actively diving 
com m on seals were seen at the  surface around FR V  'G o ldseeker’ a t any one tim e. 
Only tw o or th ree seals w ere ever seen at once while carrying out sim ilar surveys at 
C hanonry and in the C rom arty  F irth .

D I S C U S S I O N

Fishing surveys showed that a w ide variety  of potential prey species w ere present for 
seals in the area exam ined. O th e r species may have been presen t bu t no t caught in 
the survey gear. F o r exam ple, dem ersal and intertidal species were probably sam pled
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Cromarty Firth

Beauly Firth

5  km

F ig . 5. D aily  locations o f  radio -tagged  seals during  N ovem ber 1988 and Jan u ary  1989: ( • )  m ale , (A )  
fem ale.

less effectively than  pelagic species by the pelagic trawl. F o r this reason , catch rates 
in T ab le  1 canno t be used as reliable indices of relative abundance. N onetheless, it 
seem s reasonable  to  infer from  the echosounder traces that a large part of the  fish 
biom ass in the inner M oray Firth consisted of clupeoids. The area is know n as an 
im portan t overw intering ground for sprat and juvenile herring , and these stocks 
w ere intensively exploited by Scottish fisherm en until the fishery was closed in the 
early  1980s (Saville 1971; H opkins 1986).

A nalyses of faecal sam ples indicated th a t c lu peo ids form ed the m ost im portant 
com ponent of the  diet of com m on seals over the study period, although o ther prey 
species (e.g. sandeels) are m ore im portant at o ther tim es of year (P ierce et al., in 
press). T h e  use of otoliths to assess the  diet of seals is know n to involve certain 
biases bu t these will tend to  under-represen t species such as clupeoids which have 
small o r fragile otoliths (da Silva & N eilson 1985; Jobling & B reiby 1986; M urie & 
Lavigne 1986; Jobling 1987). H ad species such as w hiting and flatfish, which fish 
surveys had shown to be presen t, been taken  by seals we would have expected to 
detect th e ir  rem ains in faecal samples. C onsequently , clupeoids may have constituted 
an even m ore im portan t com ponent of the diet than our analyses indicated.

If  it is assum ed that the  diet com position reported  here  indicates the  preferred 
prey  species fo r com m on seals in w inter, data from  the fish surveys, toge ther with 
historical fishery data , can be used to m ake a prelim inary assessm ent of spatial and 
tem poral variations in the distribution o f the seals’ m ain w inter prey resource in this 
area. D ata  on the w inter activity and distribution of seals can then  be used to assess 
how these p redato rs respond to  variations in their food supply during this period.

C lupeoids arrive in the  M oray F irth  as 0-group fish in autum n and rem ain  there 
for abou t 2 years, concentrating in the inner firths in m ost w inters and dispersing out
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to sea in spring and sum m er (Saville 1971; Jones 1976; H opkins 1986). B etw een  1960 
and 1980, landings from  the  M oray Firth fishery ranged from  a few hundred  to tens 
o f thousands o f tonnes y ear-1 , of which a variable percen tage was caught in the 
inner firths. T he annual variations in the  catch w ere due largely to fluctuations in the 
strength of the  year-classes recruiting to the  fishery (Saville 1971; H opkins 1986), but 
there  were also variations in the  degree to which they concentrated  in th e  inner 
firths. The location o f the fishery within the inner firths also varied , w ith  boats 
working the B eauly, C rom arty  o r Inverness Firths depending upon w here the  densest 
shoals w ere located (D A FS, unpublished data). F ishery data  therefore suggest that 
clupeoid m ovem ents in to  the inner firths each w inter are predictable, bu t th a t the 
size of the stock and its precise distribution can vary from  year to  year.

In  the  w inter o f 1988-89 , o u r survey data suggest that the densest shoals o f fish 
were located in the  Kessock C hannel, in the Beauly F irth . In  addition, sm aller 
shoals w ere found in sim ilar deep  holes o r trenches in o th e r firths and in the  ou ter 
approaches to the  firth, areas w here the fishery is know n to have opera ted  in the 
past. W hen no t hauled-out, th e  locations of both  radio-tagged seals (Fig. 5) were 
clustered over and around these areas of deeper w ater, suggesting th a t the  seals 
were feeding th e re . O bservations of large num bers of unm arked seals diving in 
the  Kessock C hannel during the  study period suggested that this behaviour was 
com m onplace. In  contrast, th ree  com m on seals which had been caught at the  same 
site in the  Inverness F irth  and  tracked betw een M ay and A ugust 1988 spent little 
tim e in the inner firths, travelling up to 45 km out to sea to feed (Thom pson & 
M iller 1990). T hese data suggest that com m on seals feed closer inshore in w inter, 
probably in response to the m ovem ents of clupeoids in to  the inner firths.

Activity patte rn s  of the tw o radio-tagged seals show th a t they spent least time 
hauled-out during daylight. D eterm ining w hether o r no t this indicates a preference 
for feeding during daylight is difficult. In  particular, the tidal cycle in this area is 
such th a t the tim e of low w ater during periods of neap tides is in the m iddle of the 
day or the m iddle o f the night, leading to a reduction in haul-out site availability at 
this tim e. This would no t, how ever, explain why seals hauled out m ore in the 
afternoon than in the m orning (Fig. 4). F urtherm ore, the overall p a tte rn  was similar 
for the fem ale w hen she hauled out at A rdersier (Fig. 1), a site which was available 
on all low-tides. W e suggest, therefo re , that the observed activity patterns reflect a 
preference tow ards daylight feeding, with seals tending to  haul-out soon after a 
feeding bou t in the late afternoon , ra th er than im m ediately prior to a feeding bou t in 
the  m orning. E cho  surveys show ed that the schooling behaviour of clupeoids also 
varied in re la tion  to  levels of light intensity, with fish form ing dense schools in the 
bottom s of deep holes during the day (Fig. 2). Thus, preferences for daytim e feeding 
am ong seals could be rela ted  to  variations in the success with which they can capture 
fish in different types of schools, o r at different heights in the w ater column.

Published relationships betw een otolith  size and fish length and weight (e.g. 
H arkonen  1986) do not allow the accurate estim ation of the sizes of fish taken by 
seals because suitable data  on ra tes  o f digestion o f otoliths from  clupeoids eaten  by 
com m on seals are no t available. O u r estim ates of fish size (Table 2) are therefore 
uncorrected and a re  underestim ated  by an unknown am ount. E stim ated fish sizes 
m ay also vary according to  the regression used (see Pierce et al., in press). N ever­
theless, it is w orth  noting b o th  the  high num ber of clupeoid otoliths recovered and 
the similarity betw een the fish sizes from the faeces and from  fishing surveys (Fig. 3).
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Previous studies using captive fed seals have repo rted  very low recovery rates for 
clupeoid  otoliths in pinniped scats (e.g. da Silva & Neilson 1985). O ur results 
th erefo re  suggest either that the seals in the inner M oray F irth  w ere selecting larger 
fish which were no t captured in the traw ls, or th a t digestion rates repo rted  previously 
from  relatively inactive captive seals may have been artificially high, a suggestion 
th a t has also been  m ade by H arvey (1987).
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