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SOME PHYSICAL CHARACTIRISTICS OF
NESTING SITES USED BY BANK SWALLOWS
By Selden James Spencer

(Based on a doctoral dissertation completed at The Pemmsylvania
State University, 1962, under the direction of Professor Merrill Vood)

Tntroduction One of the most cosmopolitan species of birds nesting in the
northern hemisphere is the Bank Swallow, Riparia riparia. It has been
reported nesting in much of the North American continent in all but the
extreme southern states, and from Alaska eastward across Canada, in the’
northern Zuropean countries, and as far east as Finland.

Despite their wide distribution, the nesting sites of these birds are
very local, even though food supply and, climate conditions are the same in
surrounding wnoccupied areas as they are in those places used for nesting.,
Tt was the aim of this study to determine what physical characteristics
their nesting sites might have in common and, hence, vhy they were found
in some localities and not others.

Three people have contributed much to the literature on the hablts
and behavior of the Bank Swallow. They are: Leonard K. Beyer (1938),
Arnold J. Petersen (1955), and Dayton Stoner (1925, 1926, 1936, and 1941).
Though their studies were quite comprehensive, they left a number of
unanswered questions as to the physical characteristics of nesting sitess
Petersen found that burrows were deeper in banks with a higher percentage
of sand. In a bank with 9% per cent sand the average burrow depth was
33.0 inches, while at the other extreme a bank with 75 per cent sand
contained burrows averaging only 20.7 inches in depth. His analyses were
confined to determining the ratio of total sand to fine material, with no
attempt being made to analyze the fine material as to percentage clay and
percentage silt. Likewise, apparently no attempt was made to divide the
sand into its various fractions. 3eyer confirmed the findings of Petersen
in noting that in the rather loosely packed, coarse sand banks of
Worthumberland County, Pennsylvania, burrows averaged about 30 inches in
depth, while in the tightly packed boulder "clay" of the Sodas Bay, New
York, area on Lake Ontario, burrows were only 14 to 18,5 inches deep.

Stoner (1936) partially contradicted the findings of Beyer and
Petersen in regard to burrow depth. He remarked that excavations made in
fine, sandy soil are likely to be deeper than those in a harder or a
gravelly soil. In addition, he proposed that burrow depth was related to
the degree of development of the eggs in females. He verified this
hypothesis by performing autopsies on several females, and he found that
shallow burrows were dug by swallows whose egg development was far advanced,
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while deeper burrows were made by those females that had only partially
developed eggs.

Though the three investigators discussed above agreed that these

birds would excavate for burrows only in perpendicular surfaces, several
other questions concerning nesting sites were left largely unansvered. i

These problems included:

height of the banks, direction faced by each “
|
\

of them, and such physical characteristics of the soils of the banks as

Tigquid Llimit, plastic limit, and porosity.

These factors, plus a detailed

analysis of the soil separates, were considered in this study. ‘

The primary hypothesis proposed by this investigator was that certain |

physical properties of a bank are factors in determining whether it will

be used for nesting by Bank Suallovise

T addition, the following hypotheses

were made concerning the physical properties of a bank:

1.
2e

3
Yo

Se

states, Vermont and Pennsylvania.

The banks are always perpendicular, or nearly soe.

The soil separates of the bank are within a given range of slzes, and
similar in the percentage of each separate.

The soils in the banks used for nesting sites have a certain ability
to retain their shape and resist collapsing on a burrowve

Some of the physical properties of the soil in a bank (3aver, 1956)
help to determine the depth to which burrows are excavated, Among
these properties are the ratio of fine to coarse material and the

degree to which soil is compacted. .

Some of the physical characteristics of the soil in the bank help to
determine the number of burrows founds These characteristics include
liquid limit, soil porosity, plastic Limit, and the percentages of »‘

various fractionse

For practicality, the study was limited to 25 nesting sites in two
Of the 25, 8 were located in Pennsylvania

and 17 in Vermont, 7 of the latter being studied during the nesting season

of 1960.

iighteen of the locations were investigated in August, September,

and October of 1959 and 1960 when the burrows wvere not occupied.

Procedures
photographing the banks, and sampling.

Field work consisted of making observations, taking measurements,
Measurements and observations included:

nunber and depth of the burrows; number of birds seen; dimensions of the
fotal pank, including the nesting area; dimenslons of the occupied area,
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including burrow spacing and dista )
Liraction faced by the %ank. stance from the top of the bank; and

One sample was taken for general laborato i
:T:;Lée;:eddx.:ith a garden trowel from the same strymiﬁlgilxs\rﬁiiﬁdt;: ﬁas
i deuni;, g-second sample was taken with a special core sam ier gles
= collnst Y e‘te‘:rminations._ The use of this instrument made ?.t e
o ect an undisturbed soil sample of exactly 69 ml volume (I; S
lman, and Brady, 1952; Baver, 1956). vons

Laboratory investigations, with the i
porosi’by), weore Perfomed in 'f,l'ae wintel; o;xz;%122d0{9b61]1i.k %;E:Zty e,
ziosﬂegg;e: :g ﬁo;ls:‘;:gdizguﬁrm 11..%1jz.id)1imit (that moisture content

. properties); plastic limit (the moi
content of a soil when it changes from a semi-sol oy
and can be rolled into a 1/8-inch threa.d)? m:.;lso = t? bty <
of percentages of each sand, silt, and cla’. it Lk L
y by the Bouyoucos

niﬁtlgog.téBs;reé. 19563 Bouyoucos, 1926, 1934, and 1951)??1(1 ﬁvﬁxmgge zand
ko ou? fractions by means of No. 10, 20, 40, 60, 100, 200, and
270 mesh, siewos: and total sol porosity, computed airectly from the bulk
daiy ver, 1956), using the undisturbed sample taken in the field

s of procedures may be obtained in a microfilm copy of the comple.ste

manuscript of this 115« :
Jomn Atbor, Michigane 5-page dissertation from University Microfilms, Inc.,

Results
first.

Field observations of the burrow locations will be considered

It was noted that, without excepti 3

) ption, all 25 nest i
r»f:lb.'bhin the flood plain of some streanm, ané. the ngmai irel%e]s.lgi‘st%:y
stream was never over 1/4 mile from the sites under investigation.

The origin of the perpendicular surfaces wa ]
pertinent data are summarized in the following t:bii?o e
Table l. Observations made durin
g 1959 and 1960 on the locati
e e : : ions of the
. %gf'mo sit.s of Bank Swallows in certain areas of Pennsylvania

Type of location Humber of locations

ohbserved
Gravel and/or sand pit
Road cut . 2
Excavation for building site ?
Reserve coal pile ;
River bank i

Total 25
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It should be noted that the majority of the nesting sites in this
study were found in gravel and/or sand pits. It might be observed also
that all of the sites except one, the river bank, vwere man-made.

Burrows were sometimes found in more than one wall of a nesting
gite and usually faced in more than one direction, particularly in the
U-shaped sand pits. However, the majority of the burrows at a nesting
site were oriented in one direction, and the following table indicates
the exposure of the majority of the burrows.

Table 2, Observations made during 1959 and 1960 on the exposure of
twenty-five nesting sites of Bank Swallows in certain areas
of Permsylvania and Vermont.

Number of sites

BxXposure ! observed

Eastem
Southeastern
Northeastermn
Southwestern
Southemn
Northwestern
Western
Northern

oHWW &HFFunw\n

Total 25

Although no single exposure was predominant, 14 of the 25 sites, or 56
per cent, faced east, southeast, or northeast. Of the remainder, 8, or
32 per cent, faced southwest, west, or northwest; 3, or 12 per cent,
faced south; and none faced northe.

liean hole depth of all of the sites was 23.2 inches. Seventy-six per
cent, or 19 of the 25 nesting sites, had hole depths from 18,3 to 27.0
inches, a range of only 8.7 inches. Lest the reader be misled, measured
hole depths ranged widely, from 10 to 4O inches. Hole depth was not
within narrow limits and was not a constant physical factor when
considered by itself.

It was found that the mean number of burrows was 95.36 per site, with
a range from 13 to 300, then the burrows were grouped in class intervals
of 50, it was found that 44 per cent of the nesting locations had 50 or
fewer burrows, and 24 per cent had between 51 and 100, This meant that
68 ner cent of the sites had 100 burrows or fewer.

Two sets of dimensions of the nesting sites were taken. One consisted
of the total dimensions of the banks containing burrows, and the other, the
neasurements of only that section of the bank used by the swallowse. The
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object was to determine the amount of available !

Occupled areas were found to be 1 to 4 feet ?.1]:1 peperplggggtgﬁrd;pzce.used.
80 per cgn’t. of the banks, and in sections 10 to 69 feot long in Sgs:.on .
of the sites studied. Total vertical measurement of the banks wa peréocent
feet, wf.:.'bh an average of 10,36 feet. The occupied section of thesba?.nk %
ranged in its perpendicular dimension from 1 to 15 feet, with an average of

3489 feet., This meant that an avera, 3 5
s i e ¢ ge 37.5 per cent of available vertical

Laboratory analyses of textuml classes are summari i

: rized in the
i‘o%low:mg table, As desc?ibed in Procedures, the Bouyoucos hydrometer
me hod was used to detemmine percentages of sand, silt, and clay, while
sleves were used to separate the sand into its various fractions,

Table 3, A surmary of.the soll textural classes of twenty-five Bank
Swallow nesting sites observed in 1959 and 1960 in certain
areas of Pennsylvania and Vermont.

Textural class

Gravelly soil
(20 per cent or more gravel)

Number Percentage of
of banks total banks

2 8

Sands:

Coarse sand 2

Sand 0 g

Fine sand 2 8

Very fine sand 1 L
Loamy sands:

Loamy coarse sand al 4

Loamy sand 1 L

Loamy fine sand b4 16

Loamy very fine sand 6 2k
Sandy loams:

Coarse sandy loam 1 L

Sandy loam o 0

Fine sandy loam 0 0

Very fine sandy loam 5 20

. It will be observed from the above table that 48 per cent of

orfmks in this study were loamy sands, and, of these, 40 per cent-Lv.‘::}z}:
either loamy fine or loamy very fine sand. However, no single subgroup
seemed to be conclusively dominant. Further combinations of groups w1l
show that the finer soils are apparently preferred to the coarser sands
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3 S ; bined, it will be
d pravels. If loamy sands and sandy 19ams are com d, 1
ound that 72 per cont of the banks studied fell into this grouping.

h the sand and gravel fractions varied from 7,6 to 9542
per cgigﬁoggd silts varied from 5.5 to 48.3 per cent, relativeliiitgtle
variation occurred in the clay fractions. Thgre vas a tzfii Z? rgn
of 10.4 per cent clay, with a decided clustering in the 2 o9 pzent
cent group, or 48 per cent of the nesting sites. In fact, 8per as
of the soils analyzed had a clay content ranging from 2 to 5.8 per cente.

i ] t was found that
Upon determining liquid limits of the soils, i ; :
79,12 per cent of the nesting sites contained soils with liquid lig}ts
between 16.9 and 25.9 per cent, a range of 9 pgr_cent._ This inclu eze "
19 out of the 24 samples analyzed for liquid limits (high gravel conten
of one soil made it impossible to determine either the liquid or the
plastic limit).

it was hypothesized that soils must be plastic in order
for tﬁitgzggiow to maﬁzpa burrow that will retain its shape, }t was found
by performing plastic 1imit determinations that all of the 501lstwere
non-plastic. However, six sanples were very nearly plgstic dEeilo o
appreciable amounts of silt, clay, or finer sand fractionse So i
plastic only when these three are all present in more thig migiﬁa
amounts, but the soils in this study all lacked this combina .

i indi i by finding the bulk
Total soil porosity was indirectly determined t ¢
density of the ugdisturbed soils. Percentage gf v01ds,.which 1shélso
indicative of the degree of soil compactness, 1s sumarized in the
table which followse.

| N distribution of voids, or percentage of space
Sk Ezzg;iggyby air, in the soil 2t tmenty-tpree* Bapk Swallow
nesting sites observed in 1959 and 1960 in certain areas of
Pennsylvania and Vermont.

Hunt Percentage
Percentage of space dumger of r
occupied by air sites of sites
28.1 - 34.0 1 g:g
34el - 38.0 0 .
38,1 - 43.0 0 Ry
43,1 - 48.0 7 I
43,1 - 53.0 6 30:5
53.1 ~ 58.0 7 53
53.1 - 630 1l e
63.1 = 68,0 1

“Two sites destroyed at the time samples were takene.
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It will oe noted that 87.1 per cent of the banks had air spaces

occupying 43.1 to 58.0 per cent, inclusive, of the volume of an

undisturbed sample, a range of 14.9 per cent. These figures, coupled

with a mean air space of 50.4 per cent, indicate that Bank Swallows
prefer soils that are not tightly packed.

Analysis of Findings Burrow depth seemed to show some relationship to
textural class. IHean depth increased generally as progression was made
from the coarser to the finer classes. The presence of somewhat shallower
burrows in very fine sandy loam suggested that in textural classes finer

than very fine sand or coarse sandy loam the burrows may be somevhat
less deep.

There seemed to be no correlation between mean hole depth and soil
porosity. IEven in soils having identical porosities, the mean burrow
depth varied considerably, as was noted at four nesting locations. Two
sites with identical porosity differed in mean burrow depth by only l.1
inches, but this appeared to be only by chance.

After comparing burrow depth with percentages of various soil
fractions (sand, gravel, coarse sand, and finer divisions of sand, silt,
and clay), it was found that these depths were not related to percentage
of any of the various soil fractions found in the banks. Likewise, no
relationship seemed to exist between hole depth and soil liquid limit.

The number of burrous was also compared to other physical
characteristics. It was found that no relationship appeared to exist
between the number of burrows and textural class of the soil, porosity,
or percentages of various soil fractions. The number of holes inconclusively
appeared to vary inversely with the percentage of coarse sand and gravel
present. Further investigation of many more sites would be needed to
support or oppose this finding. 3urrow abundance seems to be most closely
related to the degree of uniformity of texture of the pank. Presque Isle
Peninsula, srie, Pennsylvania, a site with uniform texture, contained 300
burrows, while a gravel pit at Guys Mills, Pennsylvania, hoasted only 18
svallow nests. These latter were in isolated pockets of finer material
which was in the textural class of coarse sand. These findings wvere
confirmed by Petersen (1955), who commented that where stratification
occurred in a bank, preference was shown for the more sandy layers, and
gravelly layers were avoided.

Impli.cations for Bird Banders  This study revealed that Bank Swallows
nest most frequently in man-made vertical banks usually found in sand
and/or gravel pits. Further, these sites are located most frequently
in the flood plain of some stream, and usually in glaciated areas.
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Contacting local sand and gravel pilt operators would be a good beginning
to locate nesting sites. '

ey studies have been made to determine whether ?hese birdE return
to thg ‘;a;e locations year after year, and tl.mse studn_.es made (att_mer,
1941, and Vood, 1935) are contradictory and inconclusive. Intensn.ve,t
long-range banding programns would he necessary to_determine the exten
of site utilization from one year to the next. Simple metthsj?or the
capture of these swallows are degeribed by 'Hal}gh i-I;_DeJ:Eer in uir‘.’% an b
Banding 13(3): 120 (1942) and 1liam A Horris, 3ird Banding 13: 83-
(1942).
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WALDZN APPOINTED NATURALIST
AT WASHINGTON CROSSING

Ryan B, Walden, EBBA member from Wisconsin, has been appointed to the

position of Naturalist of the Washington Crossing Nature Education Center,
Washington Crossing, Pa.

Dre. Paul H. Fluck, former EBBA president, is Executive Director of the
project (he founded it some years ago). His letter to the Editor follows:

Desar Frank:

I would like to express my thanks to the many banders who
offered their services to the Center in response to the recent
advertisement in EBBA News.

It wvas a diffioult choice to make among the well qualified
applicants; but it was encouraging to find banders of both sexes,
and of all ages, genuinely concermed about the need for conservation
education. A number offered their services gratis to keep the

Center's programs going untll a full time naturalist teacher could
be located.

I regret that it was impossible for me to answer even half the
letters we received. Our mall 1s very heavy - we actually measure
it in peach baskets -~ and we still have no secretarial staff., So
perhaps in some coming lssue of the News you may find space to

express my thanks to the many conservation minded banders who offered
to help at the Center. 0 e
b






