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MEASUREMENTS, WEIGHTS AND MOULT OF WADERS ON THE BANC D'ARGUIN, 
MAURITANIA, OCTOBER 1988 

Rob Lensink & Peter L. Meininger 

I,ensink, R. & MeinJnqer P.I . 1990. .Mea.•4urement•-:, we_ights and moult of 
waders on the Bal'•C d'A]-gu]n, Haurilania, October 1988. Wader Study Group 
Bull. 58: 35-48. 

Ddt d on measur'•:n,e, nt .•, weights and raoul t of 789 waders captured on the 
Bane d'ArgI•in, Maur-irani• in October ]988 are presented and discussed. 
Taking "pairs" of measurements (bill-total head, tarsus-tarsus & toe, 
I [rst se•x,ndar'y-w•ng length) pr(•ved to be a useful check for errors in 
t he dat a, since these "pa i r's" are highly correlated. In D•n15 r,, 
f:and,•] iuq a•(t Tu•nstone clap-nett ing in the village of Iouik caught a 
higher proportirm of juveniles than in mist--net catches elsewhere. The 
weights of luv•'nJ]e birds in th,, •il ]age did not differ from those 
captured elsewhere. Foreign ringed wadders caplured included one Ringed 
Plover, •w(, Sande•]Jngs, (,ne Knot and five Turnst(roes. 

R. i, ensJnA & P.L. He•'ninqe; , I4II40, r.•/o Belfort 7, 4336 JK Njdclelburg, 
The ,¾e t he r l •nds . 

INTRODUCTION 

Bet ween 28 Sept ember and i*,,4 {)r't-ober ].q88 Rob 
B] j]sma, Rob LensJ nk and Peter Heini mJe•' 
visited the Parc National du Ban(- d ' Ar'qHi•, 
Mauritan•a. ['he main purpo•;e 
to caplur•, ring and measure, as 
birds, and waders in particular, 
Our stud•' wa:• pal t ()t a larger pr'oj(,ct, •-•rried 
out by WIWO (Poundat:ion Work i ng Group •or 
International Wader and Waterf•)w] Reseats'h) 
collaborati(m wi. th the Netlmr'l an(Is Marine 
Science Foundat 

The Banc d' Arguin is an area o1 maj½,r 
•nternationa] importance Ior migrant waders and 
terns, both as a staging arid as a wintering 
area (e.g. Dick 1975, Altenbur'g et. a2. 1981 , 
Ens et al. 1989) . At present more is known 
about the condition of waders in this area in 

spring (Ens et al. 1989) thai] Jn autumn. The 
only information currently avaJ lable on 
condition, measurements and origin of waders 
using the area in autumn was col_letted by a 
British expedition in autumn 1973 (Dick ]975, 
Dick & Pienkowski 1979). Our major- aim was to 
collect additional data, to trap at some other 
sites and to collect more measurements or birds 

captured. Additional measurements of birds 
captured may cast light on the geographical 
origin (Engelmoer et al. 1987). 

Compared with t he project in I 9'73 (Dick ] 975) 
tt•e 1988 team had a much sh(,rter stay (3.5 
weeks) , lewer' part icJpants (three), no cannon 
nets, no transpod't, plenty c)f moor,, wind and 
-locus• s ::;warms (the latter- also in the 

mtst-ne•s ...... ). In spite of all this a total 
of [,0'•6 birds were newly ringed: 789 waders, 
2]0 "•[her waterbirds" (mainly gulls and terns) 
a•d 37 passer'i n•s. Twenty b.i rds captured 
already cart J •-.d • ring ("contrc•] s" ) . F•ve 
Turnst ones Arenario interperes and five 
Slender-bill ed Gull s Larus gerteft had been 
ringed l•)cally during previous recent 
exp•.diticms. Other controls included foreign 
ringed Ringed Plover (1), Sander ling (2), Knot 
(1), Turnstone (5) and Common Tern (] [rom UK). 

METHOD 

I:wo simp]_e clap-nets (each 5x12 m) were used on 
11 days between 30 September and 22 October, 
exclusively in the vii lage of I½)uik (19•52'N 
16'18'W) , to) trap waders and S] ender-bi] led 
Gulls •eeding ou• •ish remliaUt :; and garbage 
among the fJs'hermc%]'s huts and al(•ng the shore. 
In 64 successful attempts (at least one bird 
captured) we mainly trapped Sanderlings (lip to 
500 present) and •urnstc)nes (up to ] ,]00 
present ) . 



Mist-nets were used at the Baie d'Aouat:if, E of C'.ap Timiris. Tile perc(,ntaqe uf 'iuveniles 
Iouik (up to 240 m in ]7 nights between 29 ,•aptt•ed •,ith clap nets was 86%, with mist •letS; 
Sept ember and 19 October) , at Ebelk Aiznay, 3 58%. 
km N of Iouik (190 m in three nights between 5 
and 9 October; up to 500 m in five nights •lfdl_tZg•.q._Bl:.•!. B411 and win9 tneas•ir'ements found 
between 19 and 23 October), and at Cap Tim•rJs •n (intobet 1988 were, very similar t(• 
(19ø23 ' N, 16ø32 ' W; up to 300 m •n three i-•mnd in aulnmn 19'771. 

nights between 12 and 15 October'). 
%•eJ_•l•z•_. Mean 1 •me br, twoon t rapping and 

Birds captured were kept Jn linen bags ()r cages weighing was ;1 h 40 mJns. Mean weights 
and rin•ed, measured and we4,jhed as s<,()n ,•s juven41e and adu]t birds wet,, 3.2 and 2.9 g 
possible after capture. Weights presented t.ere respectiveiv [ess than those •ound in 
have not been correctod for los•; of •eJ ght 1973. 
after capture. Mean t4mes between c•p/•u'e 
weighing have, however, been calculated and are q'd![i- Fight out of n•e adult bJt'(]s had 
mentioned for' each species. Birds were we-ighed ragu.[ting primaries, with total m(,ult so(he:.; 
using electronic balances or Pesola sprJnq ,•oulting birds varying betwonl• 2q and 4,4. 
balances, rounded to •hole grams. sJr'd had completed primary raoul t. Primary 

m•)ult score did m)t show a clear trend 

The following measurements were taken for each the trapping per-iod (Table 4). 3econdary 
bird: bill (measured xith calipers from •n at least two birds showed two dud t_hr•-,e 
bill-tip to the edge of featbering, to 1he series •f simultaneously gr•winq 
nearest 0.1 mm) • tolal head (w]•h calipers to •espec•Jve]y. 
the nearest 0.1 mm (cf. Green 1980)); wing, 
f]attened and straightened (using a stopped t,leven out of ]6 first y•ar birds, .•,1 
ruler' to the nea•'est mm (of. Evans 1986)); 
first secondary (distance between outer edge of 
wing bow to tip cff first secondary, flart-ened 
and straightened using a ruler to the n•arest 
0.5 mm)t tarsus (using ca]ipers to the nearest 
o. 1 ram); tarsus plus toe (us5ng a stopped 
ruler, to the nearest 0.5 mm (Pierstoa 1984))o 

Birds were aged using plumage characteris!its, 
primary wear' and mou]t patterns of remiges (cf. 

,tdnlts showed moulting body feathers. All adult 
l,lrds were ir• winte• plumage. 

I en Kent ish Pl,•,er s w,,re capt•lr ed xJ th 
,list-nets: eight (5 juv., • ad.) al Ebelk 
x•znay and two adu]t s at Cap fimi r is. oho 
j•v•ni 1•, was missinq a leg and a Loot and ()tie 

Prater et a_l. 1977). Primary moult scor•s were afi,,llt had no middle toe-,. 
recorded fo] lowing ginn & Melville (1983) . 
Plumage was scored to a simple scale from ] •leasurement. s. The measure•,•ent. s 
(complete winter plumage) to 7 (complete summer ,•,d bill lengths in both ,•ge groups were 
plumage) . Moult of bod• feathers (head, back :;1 ight]y larger than forrod in at•tumn 1973, 
and underparts) was recorded to be present or ,,}th•ugh sample sizes during bc•th y•ars •er'e 
absent. small (19 in 1973, 10 in 1988). 

Birds were ringed with rings of Mus&e Hist.. •'t?.}_•ht_•.:•_. In Oct•ber ]988 mean time bet ween 
Nat. Paris, aluminum rings applied above the •r'app•ng and weighinq was 2 h i•0 rains 
tarsus, steel rings on the tarsus. Rings •f •uvenJle birds and 22 mjns in ddUll b•rds. 
birds already carrying a ring were not •l•an t4eights o[ both juven i l.e and adu] t,s i n 
replaced. •)ctober 1988 (38.0 a,d 41 .2 g respectlvel¾) 

•ere similar to those in ()ctobor ]97• (37.8 and 

All data collected were filled in immediately 39.0 g respectively). 
on a pre -printed file card. Data were 
processed using a LOTUS computer programme. •!gEl•. Three :•ut of five adult:; had comp}eted 

primary moult. Single adults captured 
22 October (the latter being the bird with the 

RESULTS missing toe) still clearly had the outerm•st 
primary growing (total score 49). All six 

Table 1 summarizes all ringing recoveries of adults captured in autumn •973 (the first 
waders resul[ing from the expedition •n autumn ,•aptured on 6 Och•ber) had completed primary 
1988. moult. In NW Europe adult Ke•ttish P]r, vers 

l_inish primary moult in September (PLM, 
In the following species accounts all t•npublished} . All ten birds shoued moultling 
references made to data collected on the Banc body feathers. 
d'Arguin in autumn 1973 are based on Dick 
(1975} or Dick & Pienko•ski (1979}. Grey Plover Pluvia.li•!U_•91sl (Table 6} 

Qystercatcher' Haematopus ostral?._qus (Table 2) 

A total of five Oystercatchers were captured in 
mist r•ets: three in the Baie d'Aouatif and two 
at Ebelk Aiznay (Table 2) . All birds had 
chisel-shaped bills (cf. Swennen et al. 1983). 
Weights were low compared to those recorded in 
the Dutch Waddensea in October: for adults mean 
548 g, s.d. 36.3 (n=167) , rarige 420-690 (Cramp 
& Simmons 1983). 

Rinqed Plover Charadri•s hiatJcula (Tables 3 
and 4) 

A total of 26 Ringed Plovers were captured (65% 
juveniles): seven (6 juv.) at. Iouik village, 
five (4 juv.) at the Baie d'Aouatif, 11 (6 
juv.) at Ebe]k Aizna•, and three (1 juv.) at 

Six Grey Plovers were captured: one juvenile 
with a clap net (at Iouik village) and five 
adults with mist nets (Cap Timiris 3, Ebelk 
Aiznay 2). 

Measurements. Mean bill and wing lengths of 
adults birds closely resembled those found in 
autumn 1973. 

Weights. All birds were weighed within one 
hour of capture. Two adults weighed twice (one 
and three hours after capture) lost 8 and 4 g 
respectively (mean 3 g/hour). Mean weight of 
adults in October 1988 (212 g) was slightly 
higher than in October 1973 (190 g, n=6). This 
may well have been due to a longer period 
between trapping and weighing in the 1973 
sample. The single juvenile captured (feeding 



Table 1. Rin•ing recoveries of waders resultin• from the expedition to the Banc d'Arguin, Mauritania, 

28 September-23 October 1988. v = controlled by rin•er 

RINGED PLOVER C"naradrius hiaticula 

London N V 14070 rin•ed: 30 April 1983, >2cy male, Waterfoot, Annan, Scotland (54.58 N, 3.15 W) 

found: v 15 October 1988, Cap Timiris, Mauritania (19.23 N, 16.32 W; 4113 km) 

SANDERLING Calidris albe 

Arnhem H 190992 rin•ed: 13 May 1986, >icy (72 g), Hansweert, Netherlands (51.26 N, 04.00 E) 

found: v 15 October 1988 (49 g), Cap Timiris, Mauritania (19.23 N, 16.32 W; 4000 km) 

London NS 39489 rin•ed: 14 May 1983, >Icy male, Waterfoot, Annan, Scotland (54.58 N, 3.15 W) 

found! v 15 October 1988, C.p Tlmtrœs, Maurltania (19.23 N, 16.32 W; 4113 km) 

TURNSTONE Arenaria interpres 

Helsinki AT 96281 ri•ed: 24 June 1988, pullus, PernaJa, Finland (60.17 N, 26.09 E) 

found: v 17 October 1988 (97 g), Iouik, Mauritania (5616 km) 

Helsinki AT 103760 rin•ed: 13 July 1988, pullus, Uusikaupunki, Finland (61.01 N, 21.13 E) 

found: v 11 October 1988 (85 g), Iouik, Mauritania (5452 km) 

1283926 rl•,(11 1Augu,! 19fifi, Icy, I•uEpnw•rd#r, Wl#m,r, I)I)R (%4.07 N, ll.30 •) 

found: v 21 October 1988 (90 g), Iouik, Mauritania (4476 km) 

Paris M 5048 rin•ed: 29 March 1985, >2cy (107 g) Iouik, Mauritania 

found: v 2 October 1988 (93 g), Iouik, Mauritania 

Paris M 5185 rir•ed: 25 April 1985, 2cy (88 g) Iouik, Mauritania 

found: v 11 October 1988 (99 g), Iouik, Mauritania 

Paris M 5284 rin•ed: 15 February 1985, >2cy (108 g) Iouik, Mauritania 

found: v 6 October 1988 (104 g), Iouik, Mauritania 

Paris M 6063 ri•ed: 3 May 1988, >2cy male (131 g) Iouik, Mauritania 

found: v 2 October 1988 (95 g), Iouik, Mauritania 

Paris M 6065 ringed: 6 May 1988, >2cy male (116 g) Iouik, Mauritania 

found: v 2 October 1988, (96 g) Iouik, Mauritania 

Stockholm 4153464 ringed: 4 August 1988, Icy (95 g) Ottenby, Sweden (56.12 N, 16.24 E) 

found: v 5 October 1988, (101 g) Iouik, Mauritania (4877 km) 

St6ckholm 4153493 rin•ed: 6 August 1988, 1 cy (105 g) Ottenby, Sweden (56.12 N, 16.24 E) 

found: v 6 October 1988, (102 g) Iouik, Mauritania (4877 km) 

KNOT Calidris canutus 

Paris H 8908 ringed: 

found: 

20 May 1985, >icy Triaize, Vendee, France (46.23 N, 1.12 W) 

v 7 October 1988, Iouik, Mauritania (19.52 N, 16.18 W) 
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Table 2. Measurements (ram), weights (g) and moult of Oystercatchers, Banc d'Arguin, 2-22 October 1988. 

date age bill head & bill wing tarsus tarsus weight primary moult score 
bill height & toe 1234567891__Ototal 

02.10.88 Icy 75.7 118.3 9.0 252 56.4 102.0 432 - 

06.10.88 >2 cy 78.0 116.8 - 255 - - 352 5530000000 13 
07.10.88 >2 cy 73.6 - 8.9 250 - 390 5555542000 31 
19.10.88 >1 cy 80.2 122.4 10.7 266 57.6 98.5 291 5555432000 29 
22.10.88 >2 cy 80.0 117.0 9.8 268 54.6 97.0 472 5555543100 33 

Table 3. Summ-rized measurements (mm) and weights (g) of Ringed Plovers, Banc d'Arguin, 

30 September-23 October 1988. 

. 1st year >lst year 

mean a.d. range n mean a.d. range 

bill 14.5 0.66 13.2-15.9 17 14.5 0.33 14.1-15.3 

head & bill 40.5 0.87 39.2-41.7 17 41.5 0.76 40.6-42.6 

wing 129.7 2.6 125-137 17 131.0 3.3 126-137 
1st secondary 56.6 4.61 43.0-68.5 17 56.6 3.91 &9.0-62.0 
tarsus 25.9 0.82 24.9-27.8 17 26.9 1.10 25.7-29.0 

tarsus & toe 45.5 1.38 43.5-48.5 17 46.3 2.27 41.5-49.5 

weight 44.9 4.44 37-54 17 47.0 3.05 41-51 

Table 4. Primary and secondary moult scores of Ringed Plovers, Banc d'Arguin, 
7-22 October 1988. 

date primaries 1-10 total score secondaries 

07.10.88 5555554200 36 300000000000 

07.10.88 5555555521 43 active 

15.10.88 5555555321 41 530005300015 

15.10.88 5555555531 44 5430015 ..... 

18.10.88 5555555555 50 ? 

18.10.88 5555540000 29 ? 

19.10.88 5555553200 35 ? 

21.10.88 5555555420 41 ? 

22.10.88 5555555300 38 ? 

Table 5. Summ-rized measurements (mm) and weights (g) of Kentish Plovers, Banc d'Arguin, 

6-23 October 1988. 

1st year >lst year 

mean s.d. range n mean s.d. range 

bill 16.1 0.65 15.1-16.8 5 15.8 1.35 14.4-17.5 

head & bill 43.3 1.04 42.0-44.8 5 42.9 1.14 41.5-44.0 

wing 114.2 2.9 110-118 5 114.3 0.94 113-115 

1st secondary 52.2 1.50 51.0-55.0 5 52.4 1.02 51.0-54.0 
tarsus 29.7 0.77 28.6-30.7 5 29.3 0.60 28.7-30.4 

tarsus & toe 49.1 0.86 48.0-50.5 5 48.2 0.87 47.5-49.5 

weight 38.0 4.43 32-44 5 41.2 2.31 37-44 
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Table 6. Measurements (•n), weights (g) and moult of Grey Plovers, Banc d'Arguin, 13-20 October 1988. 

date age bill head & wing first tarsus 

bill second. 

18.10.88 1 cy 29.0 67.1 191 

13.10.88 >1 cy 31.4 69.9 - 

14.10.88 >1 cy 32.0 69.6 200 

15.10.88 >1 cy 30.7 66.8 207 

20.10.88 >1 cy 31.6 69.8 199 

20.10.88 >1 cy 31.2 69.7 - 

tarsus weight primary moult score 
& toe 12345678910 total 

79.0 46.9 81.5 141 - 

- 50.0 88.0 222 5555554100 35 

81.5 49.9 82.5 207 5555555410 40 

87.0 47.1 83.5 228 5555420000 26 

- 50.6 85.0 191 5555541000 30 

82.0 49.1 85.0 212 5555555542 46 

moan >1 cy 31.4 69.2 202 83.5 49.3 84.8 212 
s.d. >1 cy 0.48 1.32 4.4 3.0 1.36 2.08 14.3 

-In tlJe • i Ji,•t.l,'• w,t:: <'],,-,aFl• •n po,,t co, ndit i•m ltq4g)).J.Ji. in Oolober 1988 mean ttme between 
,•cl p•babi• • •,,:a, nt ,qrt iva• (c/. D•R 1975). 1rapping and w•Jging was 1 h 30 mJn •n both age 

t•roups. Ill three hours three individuals •osL 
Mol•lt . Pt'lln,sr,• ifl()11] • s,',•F,-- ot s ix adni I bti •i-: '•, I and q g respetit ivetv (mean 1 .3 g/hour ) . 

Fr•ur adult bJfds cl-i,•,'k•,d l•.n this sh()w,,,] Oc. tob•F 1988 (10J .8 cj; t -q.03, dr-R6, p<0.03) . 

WtIllO1 F, ltund9• • and sht•w½qI moilit ,,t t..d, (1%73: 121.2 g, s.c. 1.2, I1-112; 1988: 128.9 
f•dthc, r• . t •.22, d[=144, p<O.0]} . k igut e I sht)ws the 

Fr'equency distr ibtlt i•m •)t_ •eJcJhts •)1 Knots 
Kiit)J ('o]1•(]1114 CdtllltIlr:; •J•t}:]•, 7) captured in ()ctobor 1928. Dick (1975) stressed 

the pc•or colidition of juvenJqp knots Jn autumn 
A t ,,ta] •,f 60 kll½•t :; w,•F'e• ,'apt ured: two ( }ux'. ) J 973, b()th based on catc•hes and visual 
al t ]l•, villatip ,)J 1,mik, 19 (a i•x . ) di tl•e ob•;ervat ions, and questioned whether the 
Bd I(-, d'A,)uati f , Zq (9 -jllV. ) dr. EboJk AJz•La•, •;ituat•on in 1973 miol•t b•:. a reqular feature. 
and 10 (2 iu•.) at ('ap [ltn•ris. Studies •n Our (limil_ed) data sliggesT. that juv•)lJle 
autumn 1973 show•d th,t• _i•vc, nJle•; dr- more in a•ltumn 1988 hdd higher weights than 
likely t,: t:e ,:apturea j13 [nisl-nets than acidlira, N•::ual o0sotvati,ms ill i988 did not reveal 

higher tha• in tt•½• {•vel •ttJ [•,,[•tlldt_l,)n. (•)• Nh•'l• ,.he •as adult ) . 

Measurements. Me, as'•ll enlont ,; ,)[ Klqo( s captured [ri 1 •l ½)ct oher ] 988 mean weJ ght ½•[ aduJ ts in 
October 1088 are summat iz•'½t in 'fabl, • 7. ?lean l•t Lmar-v moult did n()t dJff,•t ' fr,m• adults which 
•du-lt bill ]engtt• t)f •b.h mm N.ts another had completed pr'imarv moult (-in moult: J29.3 g, 
•'•)nftrmatJon that Knots ½,,'c•t'il'•l in M4• itdrlia s.d. 9.29, n-:26; after moult: 127.5 g, s.d. 
bol•mcj 1.•, the (!,mq bill,-,d) SiberJa•l h•.•(t•t•l 1,1.•9, n=S; t-0.33, dr:9, n.s.). fhere• was no 
popular l•)n C. c. cont•tN.q (,w. l)ick e,t •1. clear t Fend in woight du• [r•g the cat chang 
10'76) . Mean measui'emolitb oJ willtj, bJ-i] , li•,a(t a period. 

in the spr•nqs ol t985 an,-I 198a (Pie• stoa, in M•?.}41k. Primary re,reit pd• toms •f Knt)t titted 
Ens et- a l. I qfi0} . •1•::•1 w4 ncj 1 en0t h ol .•dul t s intc, 1 hose found i n aut •lmll I 97 3. ()ut' data did 
with o]d [)rimar'l,•s was t69.0 (n=22) , and of •]•l- a] low a d•t. ailed analysis F•f the "three 
adults with now r)rimari•:4 166.5 (n=8). dppar'en• gI{)tlp?;" f•)tllq(] [D aut. limn 1973. 

Table 7. Summarized measurements (mm) and weights (g) of Knots, Banc d'Arguin, 1-22 October 1988. 

1st year >lst year 

mean s.d. range n mean a.d. range n 

bill 34.3 

head & bill 63.0 

wing 162.6 

wing ed. old prim. 

wing ed. new prim. 

1st secondary 70.5 
tarsus 31.7 

tarsus & toe 57.3 

weight 1OI.8 

1.92 29.2-39.2 26 35.6 2.42 30.3-41.9 34 
1.86 57.3-66.5 26 63.9 2.28 59.6-68.9 34 

4.O 154-170 26 168.3 3.8 161-178 30 
169.O 4.0 161-178 22 

166.5 3.1 163-172 8 

2.22 67.5-76.0 26 72.5 2.49 67.0-77.0 24 

1.16 29.1-33.2 26 33.0 1.35 30.4-36.0 34 

1.56 53.0-59.5 26 59.3 1.96 56.5-63.5 34 

11 .O 85-130 26 128.9 10.4 116-161 34 
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Total primar_v moult score showed a clear Sa_p_de:..[]_.j_p•2 _{i_4,•..•i•__/_r'_j_•q al!•7• (Table 8) 
increase in time: 

• tc)t a] of 105 Sarader] inqs (excluding 8 
3-10 ()ct.: 35.0, a.d. lO.0, range 13-b0, n=14; recaptures) were captured: 69 (59 juv.) at the 
ll-14 ()ct.: 39.0, a.d. 6.3, Fanqe 32-50, n:9; xillagc ()[ _[ouik, on• adult at the BaLe 
18-21 Oct .: 12.0, a.d. •,.8, range 31-50, n;ll. d'A(•uatif, 22 (6 juv.) at Ebe]k Aiznay, and 13 

z 

ist year 
n= 26 

, , 

>ist year 
n= 34 

t ß t ß 

12 -i25 141-i45 161-165 
WEIGHT 

(1 juv.) at Cap Timiris. Pile., p•rcenlage 
juveniles in the aample captured with C]dp-nets 
tn Jou[k was 86% (n=69), but with ln•t.-nets 
vari½•us localities on]y 19% (n=36) (k/-44.22, 
df-] , p<O.005) . 

Measurements. Measurement .•; of SanderJ lugs 
captured Jn autumn 1988 have b•een summarized tn 
['abLe 8. Mean wing length o• juvenilea in 
,)c-tober 1988 (]25.0 ram, n=6G) was alm(•st the 

• :32) . Mean wino length c)f adults w-ith old 
prxma•e• was 124.3 mm (n:]8) •n 1988, 125.5 mm 
•s.e. 1.05, n=13) in 1973; of adu] t•; •i_th nou 
primaries 124.2 mm (•:8) in 1988, and 120.6 mm 
(s.c. 0.31, n: 65) in 1973. 

Mean bi]] length of ]uven•]es ]• 1988 was 24.9 
mm (r1=66) , and 25.3 mm (s.e. 0.24, n-30) tn 
1q73. Mean b•ll l•mgths of a(iuJtn In 1973 and 
1988 were identical (z5.1 ram). 

t•!ight._s. In ()ctobet 1988 the mPan t line betwe•,n 
• •app•ng dnd we-Jghinq •as b[ ],•:• in juwmile 

w•½•ql•ts o• juveniles in •ctcff•,r [973 and [988 
w•,t,, almc•r;t id•'ntiwdl: 43.9 q (r• 15) dud .-14.0 g 

1972 were 45.4 g ($;.o. O.h n 61), ,•n(] 47.4 
(n •9) In [988. 

()•:t ober 1988 mean weigl•t •)f adul t.q in 
DriIild]•y moult •aa 47.1 g (a.d. 3.77 n=31), dnd 

adults which had completed prilaaFy m(mlt 
•a.(, g (s.d. 2.73, 

I ]rare WdS no c] ear t r'nnd in weight duritlo t he 
catching period (invenj]•'s • -0.0290, n.•;.; 
ddults r=0.]67, n.s.) . :;even birds we 
captured twice with inler•als betwee• 3 and 19 

Figure 1. Frequenc! • distribution of weiqhts (q) of Knots •la_vs: weight changes in five bzrda varied 
captured at the Bane d'Arguin, Mauritania, 1.-22 ]•twe•m -2 g arid +3 g. One bird gained 
October 1988. / days. The mean w•Jght i•cr•,ase wds 0. 13 

q/day (n:7) . 

Mean weight o1 juveni l es captured wit h 
,']ap nets in the v•llage was 43.8 g (s.d. 4.89, 
u:Sg), and with mist-nets at various localities 
4•.1 g (s;.d. •..16, n 7) (t:--l.16, df-64, n.s.) . 
Mean weights of adults in the village WdS 47.0 

Table 8. Su•marized measurements (ram) and weights (g) of Sanderli•s, Bane d'Argutn, 

30 September-21 October 1988. 

1st year >lst year 

mean s. d. range n mean s. d. range n 

bill 24.9 1.58 22.3-28.5 66 25.1 

head & bill 49.9 1.87 46.5-53.9 66 49.9 

wing 125.0 3.0 118-132 66 124.3 

wing ad. old prim. 124.3 

wing ad. new prim. 124.2 

1st secondary 56.7 1.80 53.0-61.5 65 57.0 

tarsus 25.0 1.01 23.0-26.9 66 25.3 

tarsus & toe 44.4 1.47 41.0-47.5 66 44.6 

weight 44.0 5.0 33-55 66 47.4 

1.33 23.0-28.2 39 

1.73 47.4-53.8 39 

2.3 118-129 26 

1.8 122-129 18 

3.2 118-128 8 

1.18 54.0-59.0 23 

0.91 23.8-27.2 39 

1.43 40.5-47.5 39 

3.6 41-55 39 
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q (.•;.d. 3.70, n--J0) , ,tnd at other local it •,•s (Tabl,-. 10) . F,n•t lec•t ddult:; c,aptul-,•d 
47.6 9 (•.d. 3.57, n-29) (t=0. •b, dr:37, n.s.). ()ctober and November 1973 had :-;cores between 29 
Jllvel•i l•:s t, pro siqrlifqC'dI•t IV J 'iqhtar thdt• arid -19. AI] biFds capriIred Ild(] mi)ll]t-ing body 
ddull•; (t 1.()3, '1[:37, pcO.O]) . loati•r• '. ['hreo of the [•v•. adults alii] had 

(total scor'e:• between 22 and 19); e•ght (21%) I I) 
had cornpier ed primd• x mobtit (::c•,re 50) . I'here 

during the i'alchJ•q p,•r'iod: mean s•'or,, 1, t)ot_h i508 iiiv. ): f;i'x (jll• . ) at 1ouik ViiIdyll', ei9ht 
t he fJrr;t and sec•ond IO dd• p(-,r•od •f tIc'l•,b,?F {5 jtl• . ) dl Bare d'Aouati f , 12 (5 ju• . ) at 
was 40.5. •½)ull :;(-,)re•; not 0(t in ()ct,)b½,r l,taa EbeLk Aiznay arid lleli (2 juv. ) at Cap Timiris. 
fitted within lhe [)alii'I'll [½)1111d in autumn 1971. P•'l'd*'lltd0t-' ot -iuvenilea ,:apt•l•ed with chap nets 

l•l 1 he village •as 100% (n:6) and •ith 
All birds captured were in ftll] winter plumage. nets al vdrJ(½u•:; ]o•-a-litje•..; •a•; 40• (n=30) (X 2 
Moult {•f body feat hers war; noted ]n 9-1% ,,f 7.20, p.,3.001) . 
juveniles (n=66) and in 95% of adults 

x•(,ttf½l[i •iIleDl z). x]edHlll (,mPnt s o• 
.................................. 

J,½ittJ:..e_½.L!nt .(.j.,i,lj.dFj2• all'11tJtd (I'db]es 9 and 10) Sandpipers (:apttired in dHtum[l 1988 have been 
summarized in Table i1. Since no mean bill and 

We ('apturea 12 i • t t t•-, :;t •t .., ((,7% jt•x . ) : I •o wing ]eng• h•; of the 767 bird• captured in 
()•x . ) dt [c>uik x • I lag,', uin,' (5 juv. ) at tlne aII•IIB)B 197 t have been pnblished, a comparison 
[)aie d'Aoudt i l , dncl oil(-, (j•lv.) dd I-,belk Aizn,i5 . i•* impo•;:•:ible. Bimodalily in bill leng[hs, 

found in both age group•½ in autumn 1973, •hich 
•eatSd.f.en}ent :; ß Sample ill ge WaS { (•(* •4111,t i i { • CaD be explained by the sexud] dJlllOTp]l i am 
llla}xt• (t Fc(l.q()ll-tb] (•, Ctilll[id I I •Oll k' i t 11 [ll•cli4111'(•m(?11 [• 
presented hy Dick (197b). A I•tXen•l(' •ilh d 
(]On9•) wJnq of t 1 1 mm ;ils,.) hdd lht, 1,• qest 

,tveI ct(I I• t dl SI,I:: . 

•.(•.i9[l[_•x. Mean t tm,-, bet we•rt t ra[_,p i nq and 
wei9hin9 was 2 I'] 40 ruthS;. Meal• luve•]•]o w'etrjh• 
{21.0 9) was ()hi5 sl[ohtly les•; than medn dd•lt 
weJqht (21 .5 9) - Die I ighto•;t soul t was 21 

((:ramp & Simmons 1983) was lasts (:lear in the 
(small) 1988 samp'[ e which indicated a 

prodominance of males (Figure 2). 

•3d_JhL•.!j. In ()c:tober 1988 the mean time between 
l•apping and weighing was .l h 30 rains 
jux'enil• and 2 hourr; in adult birds. The 
•eiuht (37 9) •)I aB adult bird missing a leg 
and Ma]ch wa•; clt, ar]y ill poor condition has 
been excise(led from the analyses. Mean weights 

while ames9 the juvrqli i(,:;, w,.,r(lbl.; ,,f 18, 19 ,•f b,',[h ,t9e 9rr)•]ps WOle very similar to those 
and 20 ,j were r'ecc)I'ded. I •,nnd in Octobof I q73. There was no clear 

trend in w•,ights; (luring the catching period. 
Mt•ult. AII tJ•e adults C:dptured :4hcm'od moult Mean weights of juveniles captured in the 
t•f primaries, m'•)re•- v,dr•ing between ,4 and 41 vJllagp (.47.2 9, •.d. 2.'13, n:6) did not difter 

Table 9. Su•rized measurements (mm) and weights (g) of Little Stints, Bane d'Arguin, 
2-21 October 1988. 

1st year >lst year 

mean s.d. range n mean s.d. range n 

bill 18.6 0.59 17.8-19.9 8 17.9 

head & bill 39.2 0.90 38.3-40.6 7 38.4 

wing 101.0 4.5 95-111 7 

wing ad. old prim. 95.5 

1st secondary 49.4 4.41 46.0-59.0 6 45.5 

tarsus 22.0 0.61 21.3-23.1 7 22.0 

tarsus & toe 40.0 0.60 39.0-41.0 7 39.5 

weight 21.0 2.6 18-26 6 21.5 

0.38 17.5-18.3 4 

0.48 37.6-38.9 4 

1.6 93-97 4 

0.41 45,0-46.0 3 

0.38 21.5-22.3 3 

0.61 39.0-40.5 4 

0.9 21-23 4 

Table 10. Primary moult scores of Little Stints captured at the Bane d'Arguin, 
3-21 October 1988. 

date primaries 1-10 total score secondaries 

03.10.88 5554310000 23 old 

04.10.88 1111000000 4 old 

07.10.88 5555555200 37 active 

18.10.88 5555555420 41 ? 

21.10.88 5555553100 34 ? 
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Table' 11. Summ•rized m•asurements (m m) and w•ights (g) of Curlew Sandpipers, Banc d'Arguin, 
4-22 October 1988. 

1st year >lst year 

m•an s.d. range n mean s.d. range n 

bill 38.0 2.32 33.1-42.7 18 37.8 

head & bill 61.7 2.62 57.2-67.0 18 61.3 

wing 130.9 2.4 127-135 18 

wing ad. old prim. 132.1 

1st secondary 58.8 1.74 56.0-62.0 18 59.5 
tarsus 31.1 1.35 29.0-34.4 18 31.1 

tarsus & toe 54.3 1.98 51.5-59.5 18 54.2 

weight 47.8 7.3 32-68 18 53.8 

3.01 32.9-44.3 18 

3.41 55.2-68.6 18 

3.4 126-140 12 

2.00 55.0-62.5 15 

1.73 25.6-34.1 18 

2.18 48.5-57.5 18 

4.9 47-62 17 
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f'igure 3. Relation between primary moult score and bill 
length in Curlew Sandpipers captured at the Banc 
d'Arguin, Mauritania, 4-22 October 1988. 

birds had progressed primary moult further than 
longer-billed birds (Figure 3), suggesting that 
males start moult before females. Dick (1975) 
calculated a mean starting date for males in 
mid-July, and for females about three weeks 
later. This difference in onset of moult is 
consistent with observations on the breeding 

grounds that females depart first, in mid-July 
(Portenko 1959). 

Moulting body feathers were noted in 39 % of 
the juveniles (n=18) and in all adult birds 
(n=18) . All adult birds were in winter 

Figure 2. Frequency distribution 0f bill lengths (ram) 0f plumage. 
Curlew Sandpipers captured at the Banc d'Arguin, 

Mauritania, 4-22 October 1988. Dunlin Calidris a2pina (Table 11) 

significantly from those captured with mist 
nets at other localities (48.2 g, s.d. 8.75, 
n=12). 

Moult. Primary moult scores of adults 
generally fitted into the pattern found in 
autumn 1973. One bird (on 12 Oct.) had 
suspended moult after moulting the first 
primary: secondaries 1 and 5-8 were new, the 
others old. One bird in poor condition and 
missing a leg (20 Oct.) had not yet started 
moult of remiges. Moult scores of the 
remaining birds varied between 15 and 47. 

There was a clear tendency that shorter-billed 

A total of 300 Dunlins were captured (excluding 
14 retraps): 14 (14 juv.) at the village of 
Iouik, 201 (127 juv.) at the Bale d'Aouatif, 67 
(42 juv.) at Ebelk Aiznay, and 18 (10 juv.) at 

Cape Timiris. The percentage juveniles in the 
sample captured with clap-nets in the village 
was 100% (n = 14) and in the sample captured 

with mist-nets at various •)lities 62.3% (n = 284) (X 2 = 8.23, p < 0. . In the same' 
period in 1973 this percentage was 71.6%. 
According to Kersten (in Ens et a2. 1989) in 
Mauritania birds with bill • 30.5 mm are males 
and birds with bill • 31.5 mm are females (see 
also Pienkowski & Dick 1975) and almost all 
belong to the race C. a. sch•nz•. Of the 193 
juvenile birds 183 could be sexed in this way: 
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Table 12. Summarized measurements (me) and weights (g) of Dualins, Banc d'Arguin, 

29 September-23 October 1988. 

sexes combined: 

1st year >lst year 

. mean a.d. range n mean s.d, range n 

bill 30.3 2.48 26.1-37.0 193 31.1 

head & bill 53.0 2.68 47.9-61.4 193 53.6 

wing 115.0 2.99 107-122 192 115.0 

wing ad. old prim. 113.5 

wing ad. new prim. 116.0 

1st secondary 54.6 1.66 50.5-59.0 192 54.7 

tarsus 24.6 1.02 21.8-27.5 193 24.8 

tarsus & toe 46,8 1.82 40.0-52.5 193 46.9 

weight 36.0 4.33 21-49 193 42.0 

males: bill <30.5 mm: 

2.49 25.5-37.9 107 

2.76 47.2-60.9 107 

3.83 107-127 69 

3.29 108-122 22 

3.81 107-127 47 

1.61 51.0-59.0 90 

1.08 20.4-27.2 107 

1.93 40.5-51.5 107 

4.17 32-52 107 

bill 28.5 1.05 26.1-30.5 115 28.8 

head & bill 51.1 1.23 47.9-54.5 115 51.1 

wing 114.0 2.25 107-119 114 113.0 

wing ad. old prim. 112.3 

wing ad. new prim. 113.7 

1st secondary 54.0 1.52 50.5-59.0 115 53.8 

tarsus 24.1 0.84 21.8-26.0 115 24.3 

tarsus & toe 46.0 1.46 40.0-49.5 115 45.8 

weight 33.9 2.99 24-43 115 39.1 

females: bill >31.5 mm: 

1.25 25.5-30.5 46 

1.39 47.2-53.8 46 

2.43 107-117 33 

2.30 109-116 13 

2.35 107-117 18 

1.02 51.0-55.5 37 

0.86 21.2-26.6 46 

1.80 40.5-51.5 46 

3.09 32-46 46 

bill 33.3 1.16 31.5-37.0 68 33.3 

head & bill 56.1 1.44 53.6-61.4 68 56.0 

wing 117.0 2.84 107-122 68 117.0 

wing nd. old prim. 116.5 

wing ad. new prim. 118.6 

1st secondary 55.6 1.40 52.5-59.0 67 55.5 

tarsus 25.5 0.73 23.7-27.5 68 25.3 

tarsus & toe 48.1 1.70 42.0-52.5 68 48.0 

weight 39.3 4.19 21-49 68 44.8 

1.40 31.5-37.9 48 

1.69 52.1-66.9 48 

3.60 110-127 28 

3.20 114-123 6 

3.26 113-127 20 

1.55 52.5-59.0 42 

1.08 20.4-27.2 48 

1.52 43.0-50.5 48 

3.16 37-52 48 

115 males (63%) arid 68 females (37%). In the 
springs of 1985 and 1986 the ratio was 66 : 34 
(Kersten in Ens et a2. 1989), and there was a 
similar ratio in autumn 1973. Of the 107 adult 
birds 94 could be sexed: 46 males (49%) and 48 
females (51%). In the springs of 1985 and 1986 
this ratio was strikingly different: 69:31 
(Kersten in Ens et a2. 1989) (X 2 = 8.268, 

p<O.005). 

Measurements. Measurements of Dunlins captured 
in October 1988 are summarized in Table 12. 
The mean wing length of juveniles was smaller 
than in 1973, 115.0 mm (s.d. 2.9) respectively 
117.3 mm (t=9.36, df=1597, p<0.001). Wing 
length of adult birds that had completed moult 
was 116.0 mm (s.d. 3.8, n=47). Birds still 
moulting had an average wing length of 113.0 mm 
(s.d. 3.2, n=22). Following the criteria given 
by Kersten (in Ens et a2. 1989) juvenile male 
and female birds had a wing length of 114.0 mm 

(s.d. 2.2) and 117.0 mm (s.d. 2.8) respectively 
and adult male and female of 113.0 (s.d. 2.4) 
and 117.0 mm (s.d. 3.6) respectively. The mean 
bill length of juvenile birds was 30.3 mm (s.d. 
2.4), of adults 31.1 mm (s.d. 2.4). When 
separating the sexes according to bill length, 
juvenile males and females had a mean bill 
length of 28.8 mm and 33.3 mm respectively, and 
adult males and females of 28.8 mmand 33.3 mm 
respectively. Figure 4 shows the frequency 
distribution of bill lengths. 

Most measurements are highly positively 
correlated so that the length of head & bill, 
1st secondary, tarsus, tarsus & toe are also 
larger in females than in males. The 
measurements of wfng, head & bill, and tarsus & 
toe for both ages and sexes were very similar 
to those found in the springs of 1985 and 1986 
(Kersten in Ens et a2. 1989). 
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Figure 4. Frequency distribution of bill lengths (mm) of 
Dunlins captured at the Banc d'Arguin, Mauritania, 
29 September-23 0ct0ber 1988. 

Weights. The mean time between trapping and 
weighing was 2 h 7 mins in adult birds and 1 h 
51 mins in juveniles. Four birds lost 2, 2, 1, 
and 0 g in a three hour period: mean 0.4 
g/hour. The mean weight of adults was almost 
the same as in October 1973; 42.0 g compared to 
41.3 g. The juvenile birds captured in October 
1988 were 2.4 g lighter on average than in 
1973: 36.0 g versus 38.4 g (t=6.50, df=194, 
p<0.01). The lightest juvenile had a weight of 
21 g. This birds was completely exhausted and 
was captured by hand. 

There was no trend in the weights of adults 
captured during October (b= -0.006, r=0.0000, 
n=107), while the mean weight of juveniles 
showed a decrease (b= -0.164, r=0.2688, n=193, 

p < 0.001). The weight of 11 juvenile birds 
that were retrapped showed a decrease (average 
0.5 g/day, weight corrected for weight loss 
after capture). The single adult captured 
twice gained 1 g in four days. This decrease 
in weight amongst the juveniles was also found 
in 1973, as well as the drop Jn weight of 
juveniles during October. The birds that had 
completed moult of primaries had a mean weight 
of 43.1 g (s.d. 4.16, n=60) and birds still 
moulting primaries of 41.2 g (s.d. 3.95, n= 47) 
(t=2.39, df=105, p<0.02). The juvenile males 
were the lightest birds (33.9 g), the adult 
females the heaviest (44.8 

Moult. Of the adult birds 56% (n = 107) were 

actively moulting primaries (total scores 
between 10 and 49) and 44% had already 
completed moult. The presumed females had a 
higher average moult score (46.4) than the 
presumed males (43.8). Birds with completed 
moult had a larger bill and total head than 
birds still moulting, suggesting that females 
complete moult before males. This seems 
logical since females also start moult earlier 
(Greenwood 1983). The primary moult score 
increased from 44.7 during the first ten days 
of October to 47.3 during the last days of our 
stay. 

Most birds showed (generally light) body moult 
(juveniles 75%, adults 96%). On 2 October an 
adult bird was captured that was still half in 
summer plumage. This bird also had the lowest 
primary moult score recorded (10). Over half 
of the birds (59%) were already in full winter 
plumage, 36% still showed a trace of summer 
plumage and 3% had a quarter of summer plumage. 
One of these 3 birds (captured on 19 October) 
showed suspended moult in the primaries 
(5555000000). 

Bar-Tailed godwit Limosa lapponica (Table 13) 

Fifteen Bar-tailed Godwits were trapped: three 
juveniles with clap-nets in the village of 
Iouik, three juveniles at the Bale d'Aouatif 
and nine (1 ad.) at Ebelk Aiznay (Table 13). 

Measurements. If birds with a bill of (89 mm 
are considered to be males, and birds with a 
bill k89 mm females (cœ. Piersma in Ens et 

1989) we caught 10 males and five females. A 
comparable predominance of males was also noted 
in previous studies (Dick 1975, Piersma, in Ens 
et al. 1989). 

Weights. Mean time between trapping and 
weighing was 2 h 22 mins. Compared to juvenile 
males in the springs of 1985 and 1986 (mean 204 

Table 13. S,,mm-rized measurements (ram) and weights (g) of Bar-tailed Godwits, Banc d'Arguin, 

3-23 October 1988. Males are birds with bill <89 ram, females with bill >89 min. 

1st year males ls: year females >1st y male 

mean s.d. rar•e n mean s.d. rar•e n (19 Oct. I988) 

bill 75.6 4.16 71.2-82.0 9 95.2 

head & bill 111.0 5.55 104.4-119.1 9 132.1 

wing 203.7 4.7 197-212 9 214.0 

1st secondary 88.5 2.31 86.0-93.0 9 94.7 
tarsus 50.4 1.84 46.8-53.4 9 56.7 

tarsus & toe 85.4 3.1 80.0-89.0 9 95.2 

w. lght 174.2 1.5.7 

3.88 90.6-99.1 5 81.7 

5.39 128.8-138.3 5 116.7 

6.0 204-215 5 217 

2.59 92.5-99.0 5 90.5 

0.99 55.2-57.8 5 53.6 

2.8 91.0-98.5 5 89.0 

151-210 9 227.2 17.1 206-245 5 233 
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g, s.d. 22.8, n=23; Piersma in Ens et al. 1989) autumn 1973, and matched those of breeders in 
and in autumn ]973 (mean 211 g, n-=46; Dick Western Europe (Dick 1975). 
1975) juveniles males captured in autumn 1988 
we(ghed on average 30-35 g ]ess. Several Weights. Mean time between trapping and 
juvenile birds captured Jn mist-nets were weighing was 2 hours and 20 mins. Weights in 
feeding on eelgrass Zoster8 wreck, and visibly October 1973 and in October 1988 were 
in poor condition. Our sample is no doubt. not comparable. 
representative for the population present. 

Moult. Six out of seven adult Redshanks 

Mou]t. The s•ng]e adult captured was in active captured during October had advanced primary 
primary moult (primary scores 4332100000). moult scores of 42-50, fitting into the 
Compared to b•rds captured in autumn 1973 it patterns found in October 1973. The single 
was slightly behind schedule, althou91• the adult captured on 5 October, which had not yet 
weight was norma]. The adult and two out of commenced moult of remiges, was in very poor 
nine juveniles showed moulting body feathers. condition. Only one out of 171 adults captured 

in autumn 1973 had not commenced primary moult; 
Whimbre] Numen•us phaeopu• (Table 14) this individual was recovered in Senegal in 

February 1974 (Dick 1975). All birds captured 
We captured four Whimbre]s: one by hand at showed moult of body feathers. 
Iouik and lhree with mist nets at Ebelk Aiznay 
(Table 14). Greenshank Tr•nqa nebulatin (Table 16) 

Redshank Trinqa totanus (Table 15) Details of biometrics and weight of the single 
Greenshank captured (at Cap Timiris) are given 

We captured ten Redshanks (30% juveniles): two in Table 16. Details on a juvenile found dead 
at the Bale d'Aouatif and seven at Ebelk Aiznay at Iouik (as a prey remain of a raptor) have 
with mist-nets, and one by hand at Iouik (an also been included. 
adult in very poor condition). 

Common Sandpiper Actiris hypoleucos (Table 17) 
Measurements. Mean bill and wing lengths of 
both ages were comparable with those found in A single Common Sandpiper was captured at Iouik 

(Table 17). 

Table 14. Measurements (mm), weights (g) and moult of Whimbrels, Banc d'Arguin, 11-22 October 1988. 

date age bill head & %ring first tarsus tarsus weight priory moult score 
. bill second. & toe 12345678910 total 

11.10.88 Icy 59.3 95.9 

21.10.88 Icy 79.2 116.7 

21.10.88 >1 cy 81.9 122.2 

22.10.88 >1 cy 86.4 123.7 

237 110.0 56.3 96.5 (176) - 

243 113.0 57.1 98.0 375 - 

- 118.0 61.5 105.5 423 5555555431 43 

268 120.0 61.4 104.0 447 5555554210 37 

Table 15. Measurements (mm), weights (8) and moult of Redshanks, Banc d'Arguin, 5-23 October 1988. 

date 

ß 

bill head & •ring first tarsus 
bill second. 

06.10.88 Icy 41.6 73.0 

19.10.88 Icy 45.7 76.8 

20.10.88 Icy 46.9 78.0 

tarsus •eight primary moult score 

& toe 1234567891•0 total 

05.10.88 >1 cy 42.7 73.4 

06.10.88 >1 cy 40.9 72.1 

07.10.88 >1 cy 47.2 78.3 

19.10.88 >1 cy 41.2 72.4 

19.10.88 >1 cy 41.5 72.8 

19.10.88 >1 cy 43.1 73.4 

21.10.88 >1 cy 47.2 77.8 

159 82.0 50.7 85.0 118 

155 80.0 51.9 88.0 108 

163 83.5 50.2 86.5 116 

mean Icy 44.7 75.9 

s.d. Icy 2.78 2.61 

160 82.0 51.0 85.0 74 

- 86.0 50.1 82.5 112 

- 83.0 52.2 89.5 121 

155 77.5 47.8 82.0 92 

152 78.0 46.6 82.0 98 

- 82.0 45.9 79.5 102 

167 86.0 50.6 85.5 127 

mean >1 cy 43.4 74.3 

s.d. >1 cy 2.71 2.60 

159 81.8 50.9 

4.0 1.76 0.87 

158.5 82.1 49.2 

6.6 3.40 2.40 

0000000000 0 

5555555541 45 

5555555554 49 

5555555555 50 

5555555555 50 

5555555421 42 

5555555555 50 

86.5 114 

1.5 5.3 

83.7 109' 

3.25 13.7 

excluding bird captured by hand 
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Table 16. Measurements (am), weights (g) and moult of Greenshanks captured or found at the 

Banc d'Arguin, 2-13 October 1988. 

date age bill head & wing first tarsus 
bill second. 

02.10.88 1 cy 53.3 90.0 186 

13.10.88 >1 cy 59.0 95.6 198 

tarsus weight primary moult score 

& toe 1234567891--0 total 

- 57.8 98.0 (92) 

94.0 56.9 101.0 206 5555555410 40 

Table 17. Measurements (mm) and weight (g) of Common Sandpiper, Iouik, Banc d'Arguin, 

29 September 1988. 

date age bill head & wing first tarsus tarsus weight primary moult score 
ß bill second. & toe 12345678910 total 

29.09.88 1 cy 23.6 49.1 111 - 24.2 48.0 30 - 

Table 18. S,,mmmrized measurements (n•n) and weights (g) of Turnstones, Banc d'Arguin, 30 September- 
22 October 1988. 

1st year >lst year 

mean s.d. range n mean s.d. range n 

bill 23.7 0.94 21.7-25.5 161 23.5 0.99 21.6-25.7 51 

head & bill 51.6 1.18 48.6-55.1 161 51.5 1.20 49.2-54.2 51 

wing 154.5 3.65 144-163 161 155.0 4.46 145-163 51 

wing ad. old prim. 155.0 4.19 149-163 27 

wing ad. new prim. 158 - - 1 

1st secondary 69.5 2.03 64.0-75.0 160 70.3 1.9 66.5-74.0 38 

tarsus 26.9 0.88 24.9-28.9 161 26.7 0.9 24.9-28.5 51 

tarsus & toe 53.5 1.53 49.0-58.0 160 53.4 1.5 50.0-57.0 50 

weight 99.1 9.52 72-125 160 99.5 7.4 85-119 50 

Turnstone Arenards daterpros (Table 18) captured with mist-nets and with clap-nets. 
Weights recorded in October 1988 were about the 

A total of 212 Turnstones were captured, of same as in October 1973: 102.9 and 100.8 g 
which 181 (151 juv.) with clap-nets in the respectively, but somewhat higher than in 
village of Iouik, two (1 juv.) with mist-nets spring 1985-86 (Ens in Enset al. 1989). Hence 
at Ebelk Aiznay and 29 (9 juv.) at Cape the birds might lose some weight during winter, 
Timiris. The percentage of juveniles captured although Dick (1975) found a slight increase in 
with clap-nets (83%) differed significantly weights in autumn 1973. Three juvenile birds 
from those captured with mist-nets (32%) (X 2 = retrapped showed weight changes of - 9 g in 16 
37.92, p<0.001). The proportion of juveniles days, - 1 g in 5 days and + 9 g in 20 days. 
captured with mist-nets was similar to that in The latter bird was possibly accumulating fat 
October 1973: 29%. reserves for onward migration. During the 

Measurements. Table 18 shows the measurements 
of the Turnstones captured. Bill, total head, 
wing, tarsus, and tarsus & toe of juvenile and 
adult birds are similar. Only the length of 
the first secondary of juvenile birds was 
somewhat smaller (t=2.21, df=196, p<0.05). 

catching period neither juveniles or adults 
showed a change in mean weight (r = 0.11, n.s.; 
r = 0.00, n.s.). Birds that had almost 
completed primary moult (score >47) were about 
6 g heavier than birds in earlier in moult 
stages (104.8 g, s.d. 3.9, n=8, respectively 
98.5 g, s.d. 7.5, n=42; t=3.50, dr=9, p<0.01). 

Weight was best correlated with total head There was no significant difference between the 
length (r = 0.4021, p<0.001). mean weight of adults captured in the village 

Weiqhts. Mean time between trapping and 
weighing was 58 mins in juvenile birds and 57 
mins in adult birds. In four hours three birds 
lost 2, 2, and 4 g respectively (mean 0.7 
g/hour). The mean weights of adult and 
juvenile birds did not differ significantly 
(t=0.31, dr=51, n.s.), either for birds 

(100.4 g, s.d. 7.21, n=29) and those with' 
mist-nets on the mudflats (98.2, s.d. 7.35, 
n=21) (t=l.06, dr=48, n.s.). Figure 5 shows 
the frequency distribution of weights of 
Turnstones. 

Moult. Only two adults had completed moult. 
Primary moult score increased from 37.2 during 



47 

15 

i 1st year (n=160) 
r• >lst year (n=50) 

I 

80 90 lO0 llO 120 

WEIGHT (gr) 

The weights of the juvenile birds in the 
rill. age did not differ significantly from those 
captured elsewhere with mist-nets. The number 
•-)f juvenile Dun]ins present in the village was 
sma]l, and for this species the village and 
adjacent beach was a marginal feeding site. 
Sanderlings apparently successfully combined 
their stay on the beach adjacent to the village 
with additi(,n•l feeding Jn the village. 

ACKNOWLEDGEMENTS 

We thank the MaurJtanian authorities and in 

particular the Director of the Parc National du 
Banc d'Arguin, Mr. Hadya Amadou Kane, for their 
support and for permission to carry out our 
studies. We also thank the staff of the Parc 

National du Banc d'Arguin, in particular Mr. 
Abou Gueye, Mr. E1 Hassane ould Mohamed el Abd 
and Dr. Pierre Campredon, and the inhabitants 

Figure 5. Frequency distribution of weights (g) of of Iouik, for their cooperation. Rob G. 
Turnst0nes captured at the Banc d'Arguin, Bijlsma was an excellent companion during the 
Martitania, 30 September-22 October 1988. fieldwork. The presence, help and support of 

Anne-Marie B]omert and Leo Zwarts was greatly 
appreciated. Tom van Spanje was instrumental 

the [irst ten--day period of October to 40.7 in in organizing many things. 
mid-October and 47.0 Jn late October, fitting 
well into the pattern found in 1973. Most The WIWO project was financially supported by 
adult birds (82%) showed light body moult, the the Netherlands' Ministry of Agriculture and 
remaining 18% moderate body moult. Of the Fisheries, the Prince Bernhard Foundation, and 
juveniles only 65% showed light, 27% moderate the World Wide Fund for Nature (Netherlands). 
and 5% heavy body moult; 3% had no visibly 
moulting body feathers. In the first ten days Hans Schekkerman kindly commented on the 
of October 41% of the adult birds were in full manuscript of this paper' and Cor Berrevoets 
winter plumage. This increased to 74% in mid assisted in producing the figures. 
October and 100% in ]ate October. 

Controls. Ten Turnstones already carrying REFERENCES 
rings were captured: five had been ringed 
locally and five were ringed as first year A]tenburg,W., Enge]moer,M., Mes,R., & 
birds earlier in autumn 1988 in the Baltic Piersma,T. 1982. Wintering waders on the 
region (Table 1). Banc d'Arguin, Martitania. Comm. nr. 6, 

Wadden Sea Working Group, Stichting Veth 
tot Steun aan Waddenonderzoek, Leiden. 

DISCUSSION Cramp,S. & Simmons,K.E.L. (eds.). ]983. The 
B•rds of the Western Palearctic. Vo] 3. 

During the project in autumn ]973 the only Oxford University Press, Oxford. 
measurements taken of the birds captured were Dick,W.J.A. (ed.). 1975. Oxford and Cambridge 
wing length and bill length. In this study we 
present some additional measurements of various 
wader species. These additional measurements 
may Drove to be a useful reference for future 
studies, lor example in the analysis of the 
geographical origin o• birds v.[siting the Banc 
d'Arguin, and to reveal patterns of sexual 
segregation in winter-quarters (e.g. in 
Dunlins). 

Although the measurements of bill and total 
head, tarsus and tarsus & toe, first secondary 
and wing length are highly correlated in 
waders, taking "pairs" of these measurements 
proved to be useful during the processing of 
data. Inevitably mistakes were made during 
measuring, writing down the data in the fie]d, 
and processing the material by computer. By 
plotting various "pairs" of measurements (e.g. 
tarsus versus tarsus & toe) we were able to 
audit our data since errors became clear. For 
example a Dun]in with bill 24.6 mm and total 
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BIAS IN THE COLLECTION OF MUSSEL SHELLS OPENED BY OYSTERCATCHERS 

J.Speakman 

The foods which are eaten by wading birds are 
of interest for a variety of different reasons 
- from studies of community structure, niche 
separation, resource depletion and carrying 
capacity, to individual food requirements, 
energy balance and survival. Only a limited 
amount of information on the prey selected can 
be obtained by direct observation of feeding 
birds. When more detailed information is 
required such observations must be 
supplemented, or replaced, by other methods. 
For some waders which feed on relatively large 
bivalve molluscs one potential technique is to 
recover the shells which remain at the site of 

each prey capture. This recovery technique has 
been used previously by many studies to infer 
diet choice of the Oystercatcher (Haematopus 
ostrslegu$) when feeding on cockles 
(Cerastoderma edule) and on mussels (Mytilus 
edulif) (Drinnan 1957, Sutherland 1982, 
Speakman 1984, Zwarts and Drent 1981). 

Cayford has recently highlighted & potential 
bias which may occur with the recovery 
technique. This is that human searchers for 
shells may collect larger shells more reliably 
than small shells because they are more 
visible. Cayford (1988) assessed the extent of 
this bias by getting an assistant to distribute 
opened shells on a mussel bed and then 
searching for them. He found that for shells 
lying on the mud there was indeed a bias in 
collection towards larger shells. The extent of 
bias detected by Cayford (1988) however does 
not necessarily reflect the bias involved in 
recovering shells during studies of prey 
selection. Firstly, in Cayford's experiment 
shells were distributed at a very high density 
(300 in an area measuring 7m by 7m, i.e. over 6 
per square metre) which greatly exceeds the 
density of shells opened end discarded by 
foraging Oystercatchers. Secondly the collector 
has s priori knowledge of the numbers of shells 
in each size class and this may have influenced 
the searching behaviour. Finally Cayford spent 
& very long time (almost two hours) searching 
the small area for shells, "..until trampling 
of the mud made further searching 
unprofitable.", which far exceeds the time 
spent searching for shells over larger areas in 
previous studies. 

In my previous study of the diet choice of the 
Oystercatcher (Speakman 1984), which was based 
upon the recovery of opened and discarded 
mussel shells, I performed a similar experiment 
to assess collector bias. The design of my 
experiment overcomes the above criticisms of 
Cayford's procedures. Firstly, marked mussels 
were distributed over a mussel bed measuring 
20m by 20m, at a density of less than 0.4 per 
square metre. Variable numbers of each size 
class, between 12 and 20 per class, which were 
unknown to the collector prior to searching 
were used. Finally the area was searched for 20 
minutes, which was the same time spent 
searching similar sized plots during the diet 
choice study. 

The results of this experiment are illustrated 
in Figure 1. I discovered a bias in the 
collection towards larger mussels which was 
also subsequently found by Cayford (1988). 
However in my study mussels in the largest 
classes (51 to 60 mm) were approximately 3.8 
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Figure 1. The probability of a collector 
recovering an opened mussel from the 
surface of a mussel bed, during a time 
limited search, plotted against mussel 
length. 


