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Fleas (Siphonaplera) from Nests and Burrows of the
Bank Swallow (Riparia riparia) in Alaska

Abslract

Fleas collected from 36 vacated nesrs add 18 active and inactive burrows of the Bank Swallow
in Alaska south of the Yukon River and west of the Yukoo Tegitory totaled lJOl (57 f:ercintIemales) Ceratophfllu rrrx pdrit$ Jordan and Rothschild and 62 

'(66 
percent femalesj C. c.

cehut lodan. The two taxa were collected from 19 and 9 localities, respeciively. C. c, celi*s ottt-
numbered C. s. riparizt. only,ar tJ:e sourhernmost tocaliry. The rangei o[ C. rryx pa/ira ̂ nd
L. (. ,e!\L\ were e\tended 46) and 700 km southwesrward, respectirely. Females of borh ta-ra
have a rather variable posterior margin of srefnum VII.

Inlroduclion

This report is the second conceroing our survey of ectolmrasites of svrallows in Alaska.
In concurrence with results of the only orher study of fleas of Bank Swallow (Riparia
t;pdril (Linr, e.rs)') nesrs and burrows io Alaska ( Hopla, 1965), we collected large
numbers of Cetatopbyllns styx riparius Jordan and Rorhschild and small numbers of
Ceratophyllut celtus celsu Jordan. \fe extended the ranges o{ C, :tyx riparius 465
km and C, c. celwt 7OO km from southcentral Alaska southwest to the Alaska penin-
sula, the only locality where C. c, celsus outnumbered C. s. ripaius, Females of both
taxa have a rarher variable posterior margin of sternum VII.

Proc€dures

Bank swallow nest sites were sought south of the Yukon River and west of the yukon
Territory from 1911 to 1978. Vacated nests were femoved from burrows with a cench
shovel and longhaodled forceps during April-May and July-October. Nests from rhe
same colony were pooled in one bag, carried to rhe laboratory, and carefully broken
apan in a pan. Fleas were caprured with a light-weight forceps. Selected individuals
were clEared aod permanently mounted in Canada balsam, othefs wele preseffed in
70 percent ethanol, and all were identified, sexed, counred, and labelled. Specimens
were deposited in the Agriculture Canada Biosysremarics Research Institute, Ottawa,
aod io the aurhors' collectioos.

Supplementary collections of fleas were made from burrow enffances, particulady
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in June when birds were nesting. Fleas rhar aggregated ar buffow entrances were
capnued usiAg forceps, a piece of white flannel cloth, and a dish pan. Some fleas
were so stimulated by shadows afld breath of the collectors that they jumped or crawled
out of burrows and were captured from some projection below.

Infested nests and burows were groled selmrately except at collection locality I
(see list below), where they were pooled ogether (Table 1). Uninfested burows
and nests were observed in most colonies but were not routinely counted and fecofded
as occupancy histories were utrknown.

For brevity in presentation of results (Table 1), collection localities were alpha-
betically assigned the following code letters:

A. Anchoragq 30 km SE: mouad between Sexrard Hwy and Tutnagain Arm;
B. Brushkana Cr.,4.8 km W: road cut along Deflali H*T;
C. Cohoe, 8 km S: gravel pit along Cohoe Rd;
D. Eagle: bluf{ along Yul<on R;
E. Ernestine: giavel pit along Richardson H*ry;
F. Iairbadks, 48 krn WSST: road cut along Parks Hwy;
G. Houston: gravel pit near Parks Hwy;
H. Kasilof, 1.6 km S: toad cut along Sterling Hwy;
L Kins Salmon, 9.3 km SE: bluff on point in bend of Naknek R;
J. Kdik, 1.6 Lm N: gravel pit neai Knik Rd;
K. lower Tonsina, 0.5 km N: road cut along Edgertotr I{*'}';
L- Palmer, 7.1 km W: road cut along Bogard Rd;
M. Palmer, 9.6 km N: road cut along Bu{falo Mine Rd;
N. Pa-rson, 1.6 Lm N: graveJ pir along Richardson Hwy;
O. Soldotna, 16.4 km E: road cur along Sterl ing Hwy:
P- Soldotna, 29 km E: road cut along Steding Hwy;

TABLE 1. Fle.rs (Cemlophyllus) lrom Bark Swallow nesls anil burrows in Alaska., 10?3-197E.

Nest Local- Dale
(Burrow) ity

C,6tyx riprrius
r , !  o o Tolr - l

siernumI.ll ventral lobe

C. c.  celsus

6 6  9 9  T o r a l

( 1 - 4 )  M
( 6 - r )  M
1 - 3  G
5 G
6 - 8  G
4 L
1 3 - 1 5  K
(5) r r
( 1 0 - 1 5 )  A
9 - 1 0  R
1 1  1 2  E
1 6 N
1 ? - 1 9  B
2 0 *  o
2 1  J
22-25* F
2 6 L
27 \ '
2 8 *  O
2 e  c
3 0 - 3 1  n
l r2-34 -F I
( 1 6 - 1 8 )
3 5  - ; 6  S

16.rX.?3
20.vr .?4
21.rr/.'14
26.Yrr .?4
31.1 ' r I .74
25.y.71
10.vrrr .?4
10.YL?4
22.y1.74
3 1 . V I I . ? 4
]  O.YII I .?4
1?. l . I I I .74
1 8 . Y I I I . ? 4
19.1.r1I .74
23. l r r r r .?4
6.rx.?4
12_IX.?4
14_IX.?4

I 5 . r X . ? 4
11.YII I .?5
4.X.',l7

3 1 . V r r r . ? 8

1 2  1 4
3 1 0

0 1
1 4
4 1 E

2 7  4 2
t 4

3 0  6 2
6 2
5 9

4 Q  2 2
7 2

1tt  36
8 0  9 6
? 6 * *  8 ?

264 304
5 3
5 1 1
E ?
5 3 7
2 2

1 5

2 6
1 3
7 t
1
8

2 2
6 9
5

9 ?
I

1 4
6 2

5 4
1 8 1
1 6 3
5 8 3

2 3
1 5
4 2

4

2 9

0
1
0
0
0

4
3

0

0
1 0

0

0
0
5

1 5

1

0
0

\ 7

3
0

0
5
1

0

0
5
0

1 5 r * *
1
7

0
0

0

0

0

0
1
0
1
1
0
0
1
0

;
6
0
1
0
0
0
7

0

TOTAI,S 8 1 4 3 9 1 , 5 0 3

i'Only samDle of fle:Ls collecled.
i  * Inc ludes  1  in le rsex  (see Haas,  1980) .
***Incluales 1 intergrade.
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Q. Wasilla,4 km S: gravel pit along lairview Lp;
R. WilloqT: gravel pit neat Hatcher Pass Rd; and
S. Yukon R. Bridge of Yukoa-Prudhoe Hwy, 1.6 Lm E: road cut alorg Hwy.

Collection data are presented in Table 1 chronologically.

Results

Two taxa were collected: CeratopbylLas $yx parius Jordan and Rothschild aod C.
celsu celws Jordan (Table 1). The first occurred in all 19 localities surveyed, pre-
dominated in 18 of them, artd represenred over 95 perceflr of the total collecioo with
1503 specimens. The second occurred in nine localiries, predomiflated in one, and
represented less than 4 percent of the total collection with 52 specimens.

Collections near King Salmon, Alaska Peninsula (locality I), exrended rhe range
of C, rryx pari*s 465 km southwest from Potter, Turoagain Arm (Hopla, 1965),
and the range of C, c, celsu 700 km southwest from the Susitna River, Denali Highway
(Haas and Wilson, 1980).

Table 1 lists counts of C, rrJtx riplti/tr females by 2 sretflum VII morphological
types. One of the 39 specimens tabulated under broad venual lobe actually is an in-
tergrade (Fig. 1c g d). Thereforq l8 of 853 temales (4.4 percent) are truly in the
broad lobe gloup. Morphological variations it C, c, celws females were not tabulated.
The shape of the posterior margin of sremum VII intergrades {rom a single well-rouqded
lateral lobe to a moderately deep lareral sinus (Fig. 2 a-e).

1 a  b  c  d  e  I-  
2 a  o  o  e

Figures 1 and 2. Variations in outline of sternum VII of females of (1) CetutophllLat rtlx
ri,paiat loAar and Rothschild (a from locality M, b ftom loc R, c aod d
left aod respective fight side of specimen from loc L, e and f from loc L);
(2) Ce rapbrlhr celws cehus Jordan (a ftom Ioc A, b from loc F, c and d
from loc J, e from Ioc K).

Discussion

Ripdria tipdtil, the Bank Swallow, breeds widely in the Northern Hemisphere and
winters in South America, Africa, and southern Asia ( Peterson, 1!61). Gabrielson
and Lincoln (1959) and Kessel and Gibsoo (1978) desqibed rhis colonial swallos'
as a common and locally abundant breeder throughout central Alaska from mid-to
late May to mid-August, and indicated that there are peripheral breediog records
for western, southwestern, the north Gulf Coast-Prince lTilliam Sound region, and
south€asteln Alaska. The birds winter in South America.

2 1 2 Haas, Rumfelt, and Wilson



Breeding habits of these swallows are especially favorable for high infestation of
oests by arthropods. Burrowing and nesting are described by Gabrielson and Liocoln
(1959) and Harrisoo (1975). Colonial habits; long, narrow burrows in the earth;
nests of organic mattet; and reuse of burrcws in successive yeafs are ecological factofs
{avorable for oesr-fleas. Many srudies of fleas in R- patia tests in Europe, Asia, and
North America have been published (see Hicks, 1959, 1962, 1971). Sweral species
of bird fleas and even mammal fleas were recorded, but the only true R. r'iparia test-
tleas alle Ceratophyllut ay Roth;child, C. celsus celr' r Jordan, and Frontoplll.a lap-
ponica (.Notdberg), They are Holarctic, Nearctic, and Palaearctic, lespectively.

Ceratophyllus .r/r/r has fou! lecognized subspecies: C. r. rryr raoges through most of
the European Subregion of the Palaearctic Region and Kasakhstan, an,d C. t, jord.ani
Smit ranges thfough the British Isles except in afeas in the south, southeast and east
of England where it is replaced by the nomioate subspecies (Smit, 1955; Rothschild
ard Smit, 1955; Smit, 1969). CeratophyLl*: r. frell Nordberg replaces C. ! rtyx in
northern Scandinavia and Finland (Smir, 1969; Brinck-Liodroth and Smit, 1!71).
Ceratophyllus styx ripariu Jordan and Rothschild fanges from Trans-Baykalia, Mon-
golia, and Japan to Noth America (Smig 1967; Lewis, 1975; Oto,7964).

Cetatophyllu c. ceb J has a broad transcontinental range in North America occur-
ring in oests of Bank Swallows and Cliff Swallows (Petrochelitlon plrrbonota (Y reil-
lot) ) depending on geographic location (Benton and Shatrau, l)6); Hi.cks, loc. cit.;
Nelsoo, 1972). Frontoptylla lapponica is known from northero Swedeo aad Finland
and also from Trans-Baykalia and Mongolia (Smit, 1967; Brinck-Lindroth ard Smit,
r97 t) .

The first study of fleas in nests and bullows of Bank Swallows in Alaska was by
Hopla (1965), who reponed on one small collection (1 male, 1 female C. s. ipariat)
at Potter, Tufnagain Arm, and on many large collections in central Alaska. His toral
collections were 13,940 C, s. ripariu from 80 nests ad 47 C, c, cel!/t! fuom seven
nests- One C. idiu Jordan and Rothschild, usually found in nests of Tree Swallows
(bidoprocne bicolor (YieiIlot) ), and rwo C. scopulorum Holland, a nesr-flea of the
Cliff Swallow, were also found.

\fe fouod only C. r. ripttriltr and C. c, celsus in nests and burrows of Bank Swal-
lows, and as usual for bird fleas (Rothschild, 1952), females predomioated in both
taxa. The 75O3 C. t riparius recorded. in Table 1 consisted of 56.8 percent females.
This figure is rather close to 55.9 percenr calculared from Hopla's (1965) data
(7800 females). In cootrast, hrs C, c, celnt data were remarkably close to equality
(23 males and 24 females; i.e., 51 percent females). Our larger collection of 62 in-
dividuals (Table 1) consisted of 66 percent females, and when data {rom both studies
were combioed (44 males,65 females), females were still highly predominant at 60
percenr. This figure suggests tha! with an excepriol discussed belovr, conditions in
Bank Swallow oests and burrows in Alaska are oot as favorable for rhis taxon as for
C. t. riparius, Less than 4 percent of ou! total collection was C, c, celwt; only 0.003
petcent of Hopla's (1965) collection was 6. c. celsus.

S/hile extending mnges of C. s. riparius atd C. c. celn: sourhwesrward, we detected
a ffeod for the second raxoo to incfease io number relative to the first. Hopla (1965)
a[ticipated this sort of shift srhen he wrote that it would be interestiog to see if
C. c. celwt is prominent io Baok Swallow nests in southeastefn Alaska. From data io
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Table 1, it can be calculated that if fleas from only single aod pooled nests infested

with C. r. celsu are tottled, this taxon increases ftom less than 4 Pefcent to 6 percent
(.32 of 537 fleas). As these localities were widely scatteled) a southward weightiog

is necessary. Thus, if the same calculadons are applied to bullow collectiols nea!

C-ook Intet in June, when no oests were collected, we note C. t. celt//! ir'creases to

10 percent (1) of 128 fleas). If all burrovr collections including the burrow and nest

pool oear King Salmon ( locality I) are used in the calculations, C c, celws incteases

to 17 percent (30 ol 175 fleas). Furthermore, as shown in Table 1, C' c aelns pre-

dominated at locality I with 17 of 21 fleas (80 Percent ) -
Females of both C. r. pariat ar,d C, c, celsus have a rather variable posterior

margin of sternum VII. The fitst taxon is almost dimorphic, there beiog but a single

intergrade (tabulated under broad lobe) (Fig. 1 c & d). Most specimens are of the

usual type, i.e., with a nalrow venffal lobe below a deep sinus (Fig. 1 a & b), but

38 specimens from seven localities near Cook Inlet (Table 1) have a broad ventral lobe

vrithout the sinus above (Fig. 1 e & f). This form was leported from New Brunswick

and illustrated by Benton aod Shatrau (1962; Fig. 1). They reported this dimorphism
( there were no intergiades) occured in 15.5 percent of 115 sPecimeos. I7e recorded

5.8 lrrcent (38 of 658) of C, r. pariat collected from localities near Cook Inlet with

the broad lobe. Broad-lobed sPecimens of C. t, pariut are known also from Japan.
Ono (1964) reported 73 (12.4 percent) of 590 {emales from Hokkaido with the

same form of lobe as certain specimens of C. s. freyi in Finland (cf. Fig. 3 g & h, Ooo;

Fig. 16 c-g, Smit, 1956). smit (1955) ooted io his description ot c' s' jordani that

a population from one locality in Britain had a wide range of variation from :he

broad ventral lobe to the narrow C. L paai r (-C. !, ripd ar) tyPe Our intergrade
(Fig. 1 c & d) from near Palmer (Lxality L) falls within the range of variation as

illustrated in his Fig. 79. Ve canoot explain why the broadlobed form of C r. ripltiltt

appeared in our collections ody from near Cook Inlet, but its presence in Alaska

strengthens the concept ol a Holatctic C. styx.
The posterior margin of stelnum VII of C, c, cehls varies continuously ffom a

single, well-rounded lateral lobe to a lateral sinus (Fig. 2). In three sPecimens the

sinus is shallow (e.g., Fig. 2 c). In two other specimens, the lateral sinus is deeper
(Fig. 2 d * e). Keys to North American bird fleas in the genus Cetatophyllus Jno'ald

indicates that C, t celsus females, as well as those of C, niger Fox and C. petrochelid'oni

Wagner (see Holland, 1951), may have a sious in the Posterior margin of ste{num

VII.
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