636

General Notes

S1KARPE,
R. B.

[Auk, Vol. 93

1874. Catalogue of the birds in the British Museum, vol. 1,

London, Brit. Mus.

STRESE•^•t%V.

1959. The wing molt and systematic position of the genus

Gampsonyx. Auk 76: 360-361.
Suscaxtta, P. 1905. Zur Morphologie des Vogelskelets. VergleichendeOsteologie

der normalen TagraubviSgel(Accipitres) und die Fragen der Classification.
Nouv. Mem. Soc. Imp. Nat. Moscou 16 (4): 1-247.

STORRS
L. OLSOn,National Museum o/ Natural History, SmithsonianInstitution,
Washington, D.C. 20560. Accepted 1 Apr. 75.

California Condors soaring into opaque clouds.--At 1430 on 24 March 1965
I saw an adult California Condor (Gymnogyps californianus) soaring south about
100 feet above a north-south ridge line in the Sespe Condor Sanctuary in Ventura

County, California. The altitude of the ridge top was about 4000 feet above sea
level. When the condor reachedmy position it began circling for altitude. It then
headednorthwest,gainedaltitude, and went out of sight into opaquestratus clouds
at an altitude of approximately 5000 feet. Later in the afternoon an equipment
operator, William Nun, reported seeing five condors "circle into the clouds" about
2 miles south of where I saw my bird.
Fred Harris (pets. comm.), a sailplaneinstructor at Tehachapi, California, watched
a condor rise within

a thermal and enter the base of a cumulus cloud at an altitude

of 15,000 feet in 1967. Heintzelman (1974, Auk 91: 849) points out that few observations of this phenomenonare recorded.--Joa• C. BoR•E•^•, 2208 Sunridge
Drive, Ventura, Cali/ornia 93003. Accepted31 Mar. 75.

Feeding segregation in the Arctic and Common Terns in southern Finland.--The competitive exclusionprinciple suggeststhat two speciescannot exactly
overlap in their ecologicalrequirementsif they coexist in the same areas (Hardin
1960). One specieswill be more efficient in using the same limited environmental
resourcesand therefore eventually replacethe other.
The Arctic (Stern^ par^dis^e^) and Common (S. hirundo) Terns breed sympatrically in the Baltic Sea and the aim of this study was to compare the food
composition of the tern species in the middle archipelago zone of southwestern
Finland (60ø 35• N, 21ø 10' E), where both tern speciesnest side by side on the
same rocky islets.

The Arctic and Common Terns are spatially segregatedfor their' first 2 years
of independent life and also later for some months in winter time (Salomonsen

1967, Elliott 1971). The segregationmay lead to differencesin the ecologicalrequirements of the speciesprevailing also in their sympatrical breeding areas. For
this reason,it is hard to say how important the role of the competitive exclusion
is in the breeding ecology of the Arctic and Common Terns and it should be
more convenient to ask how much overlap of resource use is tolerated by the species
(Cody 1974).

The Baltic differs from oceanic environments in having insignificant tides, low
salinity, low productivity, and low number of species (Janson 1972). Climatic
conditions are less severe in the Baltic than on oceanic coasts. For these reasons,

the Finnish archipelagoas a feeding environment greatly differs both from oceanic
coasts and inland lakes where most of the studies on breeding ecology of terns
have been done.
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NU•rBERSAND FREQUENCIES
OF VARIOUSTYPES OF FOODIN PELLETSOF YOUNG
ARCTICANDCO1VI1VION
TERNSIN SOUTi:[ERN
FINLAND, 1968--70
Arctic

Terns

Common

(n •

294)

(n:

Frequency
NO.

%

Tern

227)
Frequency

No. %

No. %

No. %

243 81.3

386 54.6

161 70.9

Gasterosteidae

(mainly G. aculeatus)

638 63.6

Pisces varii (mainly
Alburnus

alburnus

55

5.5

46

15.6

224

31.7

151

66.5

63
236
11

6.3
23.6
1.1

54
169
11

18.4
57.7
3.7

7
85
5

1.0
12.0
0.7

7
70
5

3.1
30.8
2.2

and Perca fluviatilis)
Crustacea
Insecta
Mollusca
TOr^LS

1003

523

707

394

Food was analyzed from regurgitated pellets collected at nesting sites in June
and July 1968-70. Pellets give an accuraterepresentationof the diet composition
in the Finnish archipelago(Lemmetyinen 1973a).

Although the feeding habitats overlapped greatly• the Common Tern preferred
shallow eutrophic bays with limited water area and low transparency. In an
area where 15 Arctic Tern and 10 Common Tern pairs nested within less than 1

km from the bays under observation,Common Terns made 75 visits and Arctic
Terns 10 visits to the bays under observation. A pair of Common Terns under
observationalso directedmost fishing trips (78%, n -----18) to a shallow bay with
extensive reed beds.

Arctic Terns fishedmore commonlyon shoreswith sparsevegetationand higher
water transparency.When insect swarms (especiallychironomidsand Hymenoteraspecies)were abundant,Arctic Terns were also seen to catch them above small
eutrophiclakesand bays but they seldomfishedthere.
The three-spinedstickleback (Gasteros•eusaculeatus) was the most important
food speciesfor both tern species(Table 1). This fish occursabundantlyin shore
waters from May to middle July and especiallyArctic Terns seemedto be de-

pendenton it (Lemmetyinen1973b). On the otherhand, CommonTerns consumed
significantlymore fish of other species,especiallycyprinids (Table 1) than Arctic
Terns (P < 0.001).

Although the overlap in prey size was great in the tern species,the food of
young Common Terns comprisedfish with a larger size distribution than that
of Arctic Terns and about 20% of the food of CommonTerns consisted
of longer
items than those eaten by Arctic Terns (Fig. 1).

This agrees with the results

presented
by Ashmole(1968) that birdsof similarfeedinghabitsshowa correlation
of averageprey size with bird body and bill sizes(Hespenheide
1971, Lack 1971,
MacArthur 1972•Cody 1974). The averageweight of the CommonTern is about
120 g and that of the Arctic Tern 105 g (yon Haartman et al. 1967-72). The
bill length varies 34-41 mm in the CommonTern and 30-34 mm in the Arctic
Tern (Kivirikko 1948).
The fish fauna available to terns in shore waters was investigatedby hauling a

bag seinefrom offshoreonshoreabout 60 m (Lagler 1970). The length of each

638

General Notes

[Auk, Vol. 93

99-

90-

LU 50-

•) 105-

2

3

SIZE

4

5

6

8

10

15

OF PREY (cm)

Fig. 1. Size frequency distributions of prey fish (G•terosteus aculeatus and
Cyprinidae spp.) taken by the Arctic (triangles) and Common Terns (circles). Broken

lines = food eaten by chicks% 6 days old (A, n = 86, O, n : 73) and solid
lines = food eaten by chicks• 6 days old (A, n = 375, O, n : 164). Data
are plotted on logarithmic probability paper, so that a straight line correspondsto
lognormal distribution. Fish sizes are calculated on the basis of ventral spines
of sticklebacksand pharyngeal bones of cyprinids. Materials are based on the

data presentedby Lemmetyinen(1973a•Tables 11 and 12).

wing of the seinewas 16 m and the height 1.0-1.7 m. Mesh sizeswere 5-10 mm
in the wings and 2 mm in the back end.
The difference in fish diet between the tern speciesmay partly reflect the fish

presentin their differentfeedinghabitats(Table 2). The bleak (Alburnusalburnus)
and the perch (Perca/luriatills) were the most abundantprey fish in eutrophic
bays,but the three-spined
stickleback
and the minnow (Phoxinusaphya) dominated
on stony shores. The averageweights of the fish caught by seine from littoral
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OF VARIOUS FISH SPECIESIN SOUTHERNFINLAND

•N JUNE 1970•
Stony shores
(n ---- 22)

Clupea h. membras
Esox

No. of
fish

F

No. of
fish

F

17

1

-

-

1

1

-

-

982

9

-

-

14

1

12

1

-

-

26

239
2248

2
22

lucius

Phoxinus aphya
Rutilus

rutilus

Scardinuserythrophthalmus
Alburnus alburnus
Gasterosteus
aculeatus

Pungitluspunsirius
minutus

1

1098
49

8
5

-

125

13

-

2

2

377

39

3

Perca fluviatilis
Pomatoschistus

Eutrophic bays
(n -----8)

-

2
-

The samples were collected with a haul-ashore seine.

zone were as follows: bleak 5.3 g (n : 90), perch 3.0 g (n -----90), three-spined
stickleback1.3 g (n: 90), and minnow 1.1 g (n ----23).
In addition, the food of Arctic Terns included about six times as many crustaceans (Gammarus, Idotea) and about two times as many insects as that of
Common Terns. This agrees with the results presentedby Boecker (1967) and
Hopkins and Wiley (1972) on oceanic coasts. Boecker observedthat in the years
when

fish are scarce in the

North

Sea the

Arctic

Tern

is able

to utilize

crus-

taceansmore effectively than the Common Tern.
What are the factors causing the Common Tern to prefer fishing in eutrophic
bays? When terns are feeding chicks the time spent in fishing activities can be

divided mainly into two phases: the travel time, spent in flying between the young
and suitable foraging places, and the hunting time, including search and pursuit
spent in catching fish specimens (cf. Orians 1971). Because the Common Tern
with greater body weight catches larger food items than the Arctic Tern it may
derive advantage by fishing in shallow eutrophic bays where larger fish are more
plentiful. This decreaseshunt time without significant increase in travel time. In
general, eutrophic bays are found about 1-2 km apart in the middle zone of the
archipelago.

I thank Jaakko Kanerva and Touko Ilvessalo for assistancein the laboratory works.
The study was supported by Leo and Regina Wainstein Foundation and the
Academy of Finland.
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Fishing behavior of Common Grackles.--On at least 223 occasionsfrom 16
May to 6 June 1974 and 28 March to 23 June 1975 I watched Common Grackles
(Quiscalus quiscula) fishing at the campus pond, University of Massachusetts,
Amherst. Great-tailed Grackles (Cassidix mexicanus) (Skutch 1954) and Common
Grackles (many authors) have been reported fishing previously, but little information is available on the method by which live fish are captured in flight (Beeton
and Wells 1957) or from the shore (Pellet 1926, Snyder 1928, Darden 1974).
I watched the grackles around the pond between 0800 and 1600. They landed
frequently on a high point of land, a reed, a rock, a tree limb (Bent 1958) overlooking the pond, or on a piece of floating wood (Follett 1957) and then flew to
fish either at the water's edge or over the pond.
The gracklesspent no more than a few minutes at any one spot along the shore.
They were attracted to water disturbances that I think were made by fish swimming near the surface, although movements of crayfish, toads, frogs, tadpoles, or
insects (Hamilton 1951, Bent 1958) cannot be excluded. At times the grackles
waded into the water with their tails elevated (see also Forbush 1929) and plunged
their heads under the surface for food. Although Common Grackles have been reported to catch up to three fish in successionbefore flying away (Snyder 1928,

