
Observations on the time budget and diving ecology of Long-tailed 
Ducks in Eqalungmiut Nunaat, West Greenland

P E T E R  R E Y N O L D S

In troduction Study Area

T he L ong-ta iled  D uck Clangula hyem aIis is 
an ab u n d an t b reed ing  spccics in the A rctic 
w ith a c ircum polar d istribu tion . It is p ri­
m arily an anim al feeder w ith crustaceans 
and  m olluscs com prising  an im portan t part 
of th e  d ie t. P revious stud ies in G reen land  
have show n th a t spring and  sum m er food 
consist principally  o f adu lt and  larval insects 
(M ann iche 1910; Salom onsen 1950). Food 
is norm ally  ob ta in ed  by diving from the 
surface to  dep ths of 3 -10 m etres, but gill- 
ne t casualties have been recorded  from 
dep ths o f up to  55 m etres. M obile and 
im m obile food item s are  taken  (C ram p and 
Sim m ons 1977).

D ive da ta  are  o f crucial im portance  in the 
u n d e rs ta n d in g  o f e n e rg y  an d  ac tiv ity  
b u d g e ts . D ive p a ra m e te rs  and  energy  
budget could be influenced by a variety  of 
factors including sex and  site re la ted  vari­
ables. T hese  aspects w ere exam ined in 
fu r th e r detail during the p resen t study. 
E vidence o f system atic foraging behaviour 
was also exam ined.

E qalungm iu t N an aa t is located  in central 
w est G reen lan d  at 67° 3 0 'N , 50° 30 'W . The 
area  com prises 750 square  k ilom etres of 
glacially scoured  p la teau , dom inated  by 
num erous lakes o f variab le  dep th  and size. 
Fox and  S troud  (1981) give a full des­
crip tion  o f the area .

O bservations of L ong-tailed  D ucks, the 
m ost com m only  observed  duck in E q a l­
ungm iut N u n aa t, w ere un d ertak en  at five 
p la teau  lakes. T hey  ranged  in size from  4 ha 
(T op  T a rn ), 6 ha (H o te l) , 6.2 ha (Ju lie t), 
6.5 ha (P apa) to 13 ha (W hisky) and lay, 
successively, a t 450, 475. 480. 520 and  550 
m etres  above sea level. E m ergen t veget­
ation  w as e ith e r ab sen t as at W hisky o r very 
lim ited  in ex ten t and  confined to  the lake 
edge as at T op  T arn .

M ethods

T im e  b u d g e t d a ta  w ere  c o lle c ted  ex ­
clusively a t T op  T arn  from  a position over­
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Figure 1. Plan (a) and profile (b) of Top Tarn showing position of quadrants referred to in text. Depth 
soundings taken every 10 metres.
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looking the lake c.lOO m etres from  the 
shore . O bservations w ere m ade during the 
pe riod  9th 13th Ju ly  1984, the site being 
regularly  freq u en ted  by a p a ir o f Long­
ta iled  D ucks w hich had  been p resen t at this 
site since 11th Ju n e . T he lake was occupied 
by bo th  m ale and  fem ale sim ultaneously or 
by e ith e r sex a lone . O ccasionally  both  birds 
w ere  ab sen t. A lth o u g h  copu la tion  was 
observed  on tw o occasions (9th and  10th 
Ju ly ), th e  s ta tu s  o f  th is pa ir was uncertain , 
th e re  being no ev idence of egg laying.

O nly a t T op  T a rn , w ere lake dep th s and 
p ro f ile s  in v e s t ig a te d  in an y  d e ta i l .  
H ow ever, a com m on fea tu re  o f m any of the 
p la te a u  lak es  w as th e  p re se n c e  o f a 
“ s te p p e d ” p ro file  in w hich a shallow  
p erip h era l te rrace  shelved steeply  to  the 
lake bo ttom  (F igure 1).

A t T op T arn  postu re  and activity w ere 
re c o rd e d  in s ta n ta n e o u s ly  e v e ry  tw o  
m inutes according to  the following ca tegor­
ies: a lert; head-subm erged; head-on-back 
(resting); diving; w ing-flapping; copu la­
tion ; preen ing ; swim m ing; flying. Postures 
w ere based on the  classification o f Inglis 
(1977). T he  ‘A le r t ' ca teg o ry  inc luded  
'hcad-low ', head -up ’ and ‘ex trem e head- 
u p ’, represen ting  an increasing level of 
alertness. Instan taneous scans give ob jec­
tive sam ples o f behav iour and thus approxi­
m ate to  percen tage tim e spen t in specific 
postures and activities (A ltm ann  1974).

T op  T arn  was subjectively divided into 
quadran ts and the position of the birds on 
the lake noted  at each scan (Figure 1). 
M eteorological d a ta , including tem p era ­
tu r e ,  h u m id ity , w in d -s tre n g th  an d  
direction , precip ita tion  and cloud cover 
w ere recorded  hourly there . All tim es are 
given as G reen land  Local T im e, i.e . G M T +
3 hours.

D ive tim es and  dive in te rva ls  w ere 
reco rd ed  o p p o rtu n is tica lly . M ost b irds 
generally  dive for less than  60 seconds 
(B utler and Jones 1982). D ives in excess o f 
60 seconds w ere rarely  reco rded  and  w ere 
excluded from  the analyses on the basis tha t 
they  probably  com prised tw o consecutive 
dives. Dive in tervals w ere tim ed from  the 
point o f em ergence from  a preceding dive to  
the po in t o f subm ergence. In tervals in 
excess o f 60 seconds w ere considered  to  
constitu te  th e  end  of a feeding bou t and 
w ere not included in the analyses.

Results

Activity records w ere ob ta ined  a t T op  T arn  
fo r th e  m ale b ird  on the 9th, 10th and  12th 
July and covered the periods 0130-0400, 
0830-1700 and  1800-2130. T he fem ale data  
w ere ob ta ined  on the 9th , lO thand  13th July 
during the periods 0600-0730, 1100-1630 
and  1800-0500. G ross tim e allocation over 
the period  of th e  study is shown in T able 1. 
T he m ale bird spen t significantly m ore tim e 
alert and less tim e resting than  the fem ale 
(X 2=15.69 , d f= l,P cO .O O l and X 2=13.19 , 
d f= l,P < 0 .0 0 1  respectively, arcsine tran s­
form ed d a ta ). All o th e r differences w ere 
no t statistically significant.

Using poo led  data  for the m ale and 
fem ale for the  period  9th-13th July, diurnal 
changes in b eh av io u r w ere  exam ined . 
O bservations w ere d istribu ted  over a 24 
hour period  except for 0500-0600 and 1700- 
1800 (T able 2, Figure 2). O f all feeding 
activity 87%  occurred  during the period  
0100-1300, w hilst 68% of the tim e spent 
alert occurred  betw een 1300 and 2400. 
N early all (96% ) o f th e  tim e devoted  to  
resting was no ted  betw een 1100 and 2400.

Tabic I. Gross time allocation of male and female Long-tailed Ducks, Top Tarn, 9th—13th July.

Activity
No.

Male
Records (% )

Female X- df P

Feeding 143(22) 145(19) 1.26 1 > 0.20
Resting 172(26) 264(35) 13.19 1 < 0.001
Alert 303(46) 269(36) 15.69 1 < 0.001
Swimming 82(13) 73(10) 2.56 1 > 0.10
Preening 271(4) 63 (8 ) 1.13 1 > 0.20
Flying 3(.5) 4 (5 ) 0.33 1 >0.50
Copulation 1( 1) 1( 1)
Total
Records 651 748
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Table 2. Diurnal behaviour as % Time, of male and female Long-tailed Ducks, Top Tarn, 9th-13th 
July. All times given as G reenland Local Time i.e. G M T+3 hours. N o te -in d ica tes  bird out of sight or 
absent.

Time Diving Alert Resting Preening No. Records
M F M F M F M F M F

0000-0100 _ 0 _ 84 _ 16 _ 3 31
-0200 40 88 60 12 0 0 0 0 25 25
-0300 24 45 72 41 0 0 0 10 29 29
-0400 33 57 64 27 0 0 3 10 30 30
-0500 - 43 - 10 - 20 - 7 - 30
-0600 - - - - - - _ _ — _

-0700 - 30 - 42 - 6 - 21 _ 33
-0800 - 20 - 47 - 7 - 27 _ 15
-0900 77 - 23 - 0 - 0 _ 13 _

-1000 60 - 40 - 0 - 0 _ 30 -

-1100 60 - 40 - 0 _ 0 _ 30 _

-1200 0 73 37 3 57 17 3 3 30 30
-1300 0 100 7 0 90 0 0 0 30 30
-1400 0 0 7 3 93 95 0 2 60 60
-1500 0 0 62 17 23 70 15 13 60 60
-1600 13 0 80 63 0 25 7 12 60 60
-1700 27 0 68 98 0 0 5 2 60 45
-1800 - - - _ - - - _ _ -

-1900 0 0 70 63 27 33 0 3 30 30
-2000 3 0 17 17 73 77 3 3 30 30
-2100 7 0 70 38 20 34 3 24 30 29
-2200 8 3 85 89 0 0 0 3 13 29
-2300 - 0 - 17 - 83 - 0 - 30
-2400 - 0 - 43 - 47 - 10 - 30

D uring this period  th ree  peaks of resting 
behaviour are ap p aren t and these show an 
inverse re lationship  with peaks of alert 
behaviour. P reening behav iour was d is tri­
bu ted  evenly th roughou t the day.

F or both  m ales and  fem ales th ere  w ere 
significant differences in dive tim es betw een 
sites (T able  3) (A N O V A , F =  13.19, d f= 2 , 
345, PcO.OOl and  F =  13.15, d f= 3 ,2 5 6 , 
PcO.OOl, respectively). T here  w ere also

significant d ifferences in dive in tervals 
betw een sites (A N O V A , F = 8 6 .4 , d f = l ,  
321, PcO.OOl and  F = 5 .2 . d f= 2 . 130, 
PcO.Ol respectively).

A t T op  T arn  and  W hisky, the only sites at 
which both  m ale and  fem ale data  w ere 
collected , m ale dive tim es w ere significantly 
longer than  those o f fem ales ( t=  14.86, 
PcO.OOl and  t= 7 .1 3 , PcO.OOl resp ec­
tively). M ale and fem ale dive intervals for

Table 3. Dive Duration and Dive Interval (seconds) of male and female Long-tailed Ducks at five sites.

Site X
M ALE

SD N X
FEM A LE

SD N

DIV E D U R A TIO N
Top Tarn 32.8 4.6 237 25.9 4.1 147
Whisky 36.1 6.1 87 29.5 2.1 12
Papa 34.8 7.1 24 -

Hotel - 22.3 5.7 69
Juliet - 27.4 7.6 32

DIVF. INTERVAL
Top Tarn 7.8 5.0 240 7.4 3.4 112
Whisky 14.0 5.5 82 10.7 6.3 9
Hotel - 9.8 2.7 11
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the sam e sites did no t differ significantly ( t=  
1.04. P > 0 .1  and  t=  1.49, P > 0.1  respec­
tively). D ive tim es and dive intervals w ere 
w eakly co rre la ted  (r= 0 .309 , PcO .O l, n =  
103. pooled  data  for m ale and fem ale from

th ree  sites).
Dive frequencies w ere no ted  at Top 

T arn . T he m ale dived 357 tim es in 246 
m inutes (87 d ives/hour). The fem ale dived 
88 tim es in 58 m inutes (91 d ives/hour). The

Figure 2(a). Diurnal changes in Feeding, and Preening, behaviour. Pooled data for male and female 
Long-tailed Ducks, Top Tarn, 9th—13th July. No data for periods 0500-0600 and 1700-1800. Data 
derived from instantaneous scans (n=1399).
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Figure 2(b). Diurnal changes in Resting and Alert behaviour. Data as for 2(a). Also shown, hourly 
occurrence of active Arctic Foxes observed in Hqualungmuit Nunaat, 7th— 18th June.

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 1? 13 19 20 21 22 23 24 
TIME

diffcrcncc was not statistically significant 
(X 2= 0 .08  P = 0 .5  to  0.8).

T he p roportion  of tim e spent feeding in 
the four sectors o f T op T arn  w ere d e te r­
m ined. T he m ale divided his tim e 18%, 
37% , 3 1 % and 14%, the fem ale 36% , 30% , 
24%  and 10%. T he differences betw een 
sectors and  sexes w ere no t significant (C h i=  
squared  test, arcsine transform ed data).

Discussion

D iurnal B ehaviour

As can be seen from Figure 2 prom inent 
p a tte rn s  o f diurnal behav iour can be dis­
tinguished. T here  is a p roblem  of causality 
how ever and it is not possible from  the 
lim ited data  available to  d e term ine  pre-
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ciscly the contro lling  factors involved.
T h e  d iu rn a l f lu c tu a t io n s  in a le r t  

behav iour are  o f  particu lar in terest. It is 
po ss ib le  th a t  v ig ilance  levels vary  in 
response to  changes in p red a to r activity 
during the day. A rctic  Fox A lo p ex  lagopus, 
P ereg rine  Falcon  Falco peregrinus and 
G yrfalcon Falco rusticolus w ere in the area 
during the study. W ith the exception of 
A rctic Fox, th e re  w ere insufficient p red a to r 
r e c o rd s  to  p e rm it  m e a n in g fu l in t e r ­
p re ta tion . T he A rctic  Foxes o f the area , 
how ever, w ere th e  subject o f a separa te  
study which included m onitoring  o f rad io ­
tagged individuals.

T he hourly  occurrence o f active A rctic 
Foxes observed  in E qalungm iut N unaat 
during the period  7th—18th June  1984 is 
show n in F igure 2 d) toge ther w ith the 
d iurnal pa ttern  o f a lert behav iour o f the 
L ong-tailed D ucks at T op  T arn . T he data  
suggest a possib le  co rre la tio n  o f a le rt 
behav iour and  A rctic Fox activity (S pear­
m an 's R ank C orrelation  C oefficient, R =  
0.40, n = 2 2 ), a lthough the relationship  was 
n o t sign ifican t (S tu d e n t’s “ t ” , t= 1 .9 7 , 
P < 0 .1 ). S troud  (1981) suggested a sim ilar 
re la t io n s h ip  w ith  re s p e c t to  v ig ila n t 
behav iour in b reed ing  G reen land  W hite- 
fron ted  G eese A n ser albifrons flavirostris. 
C learly , how ever, it is im portan t not to 
dism iss a lternative  explanations. F or exam ­
p le , L o n g -ta iled  D uck  b eh av io u r m ay 
reflect changes in d iurnal availablility of 
p rey  and m ay have little to  do with A rctic 
Fox activity p er se.

D ive times

M ale dive tim es w ere significantly longer 
than  those o f fem ales. This m ay reflect 
d ifferen t sex re la ted  feeding stra teg ies o r 
a lternatively  may be a consequence of phy­
siological d ifferences in diving ability. The 
la tte r has been show n to  be closely linked to  
body size in verteb ra tes  (B u tler and Jones
1982). T he m ean w eight o f m ales and 
fem ales d e te rm ined  in late M ay-June from 
arctic A laska was 788g (n = 2 0 , range 621 - 
880) and 657g (n = 5 , range 510-794) respec­
tively (C ram p and  Sim m ons 1977). T he 
observed  d ifferences in m ale and  fem ale 
dive tim es are th ere fo re  as w ould be p re ­
d icted  on the basis o f body size.

F or bo th  m ales and  fem ales there  w ere 
significant differences in dive tim es betw een 
lakes. T hese d ifferences may be co rrelated  
w ith site specific varia tions in lake depth

and topography . A lford  (1920) and D ew ar 
(1924) exam ined  a range of diving ducks 
and concluded th a t dive du ra tion  increased 
with w ater d ep th . A  sim ilar relationship  
was observed  for the Long-tailed D uck by 
Ingram  and  Salm on (1941) and  in seven 
species o f diving bird by D ow  (1964). Dive 
dura tion  of w intering Black D ucks A nas  
rubribes w as significantly longer in deeper 
w ater (B rodsky and  W eatherhead  1985). 
D etails o f lake depth  w ere no t ob tained  
during the p resen t study o th e r than  on Top 
T arn  bu t it is likely th a t the observed 
differences in dive tim es betw een sites is to 
som e ex ten t a reflection o f w ater d e p th . Site 
re la ted  varia tions in th e  abundance and 
availability o f po ten tia l prey item s m ay also 
be of im portance as could innate differences 
betw een b reed ing , non-breed ing , m ature  
and  im m atu re  birds.

D ive intervals

T he betw een-site differences in dive in ter­
val im plicates som e o r all o f the factors 
discussed above in relation  to  dive tim es. 
T he tendency  for longer dives to  be asso­
ciated  with longer dive intervals is p re ­
sum ably a reflection o f the recovery tim e 
requ ired  a t the surface for oxygen and 
carbon dioxide exchange. Lillo and Jones 
(1982), investigating involuntary  dives, did 
show th a t th e  tim e taken  for pre-dive levels 
o f ventila tion  to  be resto red  varied  directly 
w ith th e  length o f the previous dive. A 
sim ilar positive correlation  betw een dive 
tim e and dive interval was no ted  by D ow 
(1964) and  M orrison et al. (1978). B rodsky 
and W eath erh ead  (1985) found  th a t for 
Black D ucks m uch o f the variation in dive 
interval was explained by windchill ra ther 
than  dive dura tion .

D ive Frequencies

T he results suggest th a t the fem ale at T op 
T arn  m ay have com pensated  for shorter 
dive tim es by increasing dive frequency. 
T his possibility is supported  by th e  finding 
tha t there  was no significant difference 
betw een the  p ropo rtion  o f tim e spent feed ­
ing (as calculated  by instan taneous scans) 
by the m ale and  fem ale. G iven a mean 
calculated  tim e devo ted  to  feeding of about 
5 hours p e r day the  m ale and  fem ale w ould 
be expected  to  undertake  435 and 455 dives 
respectively. A ssum ing th a t the fem ale is 
physiologically constrained  by sm aller size
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from  undertak ing  dives as long as those of 
the m ale then  the da ta  im ply tha t food 
intake o f the fem ale could be enhanced  by 
increased dive frequency.

Sector use

A ll sec to rs at T op  T arn  w ere used for 
feed ing  bu t to  varying degrees. O b ser­
vations suggested  th a t th e  fem ale circulated  
a ro u n d  the lake in a system atic m anner 
during  feed ing  b ou ts , travelling  in an an ti­
c lockw ise d irec tion . A  typical circuit on the 
10th July w as com pleted  in 105 m inutes. 
System atic  use o f the lake by th e  m ale was 
less obvious. P resum ably  this p a tte rn  of 
feed ing  is a consequence  of local resource 
d ep le tio n  an d /o r d is tu rbance  to  both  p o ten ­
tial p rey  and  bo ttom  sed im ents. C irculation 
a ro u n d  th e  lake m ay be a m eans o f m ain­
ta in in g  op tim u m  feed ing  ra te s . Sim ilar 
system atic  exp lo ita tion  o f food resources 
has been  described  fo r P ied W agtails M ota- 
cilla alba  (D avies 1976), P ied  F lycatcher 
Ficedula hypoleuca  (B ibby and G reen  1980) 
and  A m akih i L o xo p s  virens (K am il 1978).

Summary

Aspects o f the time budget and diving ecology of 
L o n g -ta iled  D ucks C langula hym alis  were 
studied in July 1984 at five plateau lakes in West 
G reenland.

Exam ination of diurnal behaviour showed that 
peak vigilance levels may be correlated with peak 
Arctic Fox Alopex lagopus activity, although the 
two variables may be independently related to

o ther factors. Males spent significantly more time 
alert and less time resting than females.

For both sexes dive times and dive intervals 
varied significantly betw een sites. Male dive 
times were longer than those of females, prob­
ably as a consequence of physiological differ­
ences in diving capacity associated with body 
size, but dive intervals were not significantly 
different. Dive times and dive intervals were 
p o s itiv e ly  c o r r e la te d .

Fem ales appeared  to com pensate for shorter 
dive times by increasing dive frequency and one 
fem ale exploited the resources of the lake 
systematically, probably in response to local 
resource depletion and disturbance.
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