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DISTRIBUTION, ABUNDANCE, AND SOME HABITS OF LARVAE OF
CICINDELA HIRTICOLLIS (COLEOFTERA: CICINDELIDAE)
ON A LAKE MICHIGAN BEACH

Louis F, Wilson

North Central Forest Experiment Station
Michigan State University, East Lansing, Michigan 48823

INTRODUC TION

In August 1965, numerous burrows of tiger beetle larvae were found
on a short expanse of beach along the shore of Lake Michigan in Emmet
Co., Mich. Several adults associated with the larvae were captured and
identified as Cicindzla hiviicollis Say. Blanchard (1921) collected
C. hivticollis a few miles south of this area in 1917, and reported he
had not found it in the interior of either Emmet or Cheboygan counties.
In an extensive survey of Michigan Cicindelidae, Graves (1963) found
C. hirticollis to be restricted to the sandy shores of three of the
Great Lakes. Apparently this insect is widespread in North America,
since several investigators have reported it from beaches along the
Atlantic and Pacific coasts (Davis, 1903; Dunn, 1891; Fox, 1910; Gould,
1834),

Because of the high population of larvae on the Lake Michigan beach
in 1965, the area was reexamined August 12, 1966 to measure the
distribution and abundance of the larvae.

DESCRIPTION OF THE STUDY AREA

The study area was located along the east shore of the lake, approxi-
mately 3.5 miles south of Good Hart, Michigan. High steep bluffs
dominated the back shore for many miles along this portion of the lake,
Tiger beetle larvae were abundant on a small, gently rounded point
(Fig. 1) that was about 250 ft. long. On this point the bluffs ended abruptly
on a broad, flat storm beach, varying from 95 to 105 feet wide (Fig. 2)
and which was separable into 3 distinct zones. The first zone or upper
beach, at the base of the bluff (Figs.l, 2), was about 35-40 feet wide,
dry, and temporarily stabilized with grasses. The middle beach was
50-55 feet wide and moist except for some patches of dry surface
sand. The lower beach consisted of 8 or 10 feet of swash zone, wet and
perpetually modified by wave action. A ragged, littoral drift line
delineated the lower and middle beaches.

The shoreline north and south of the point differed from the point
by having a very narrow, or nearly nonexistent middle storm beach.

DISTRIBUTION AND ABUNDANCE

A quadrat ( 1 square foot) was used to estimate larval distribution
and abundance on the point. Five transects were made at regular
intervals across the beach from the base of the bluffs to the swash

Published by ValpoScholar, 1967



The Great Lakes Entomologist, Vol. 1, No. 7 [1967], Art. 1

240 THE MICHIGAN ENTOMOLOGIST Vvol, 1, No. 7

zone. Larval burrows were counted in each quadrat sampled at 4-foot
intervals along each transect.

No larval burrows were found on the upper and lower beaches. The
mean distribution of larvae on the middle storm beach is illustrated
in Fig. 3. Density was very low adjacent to the upper beach, but it in-
creased and reached maximum between 10 and 15 feet away. Density
declined steadily from that point on and ended just before the swash

Fig. 1. Habitat of C, hirficollis larvae on a Lake Michigan beach,
Emmet Co., Michigan,.
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Fig. 2. Profile of C, hivticollis habitat on a Lake Michigan beach,
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zone. Interestingly a few burrows were within inches of the littoral
drift line suggesting a high probability of flooding under conditions of
slightly higher waves.

The mean number of larval burrows per square foot (61 quadrats)
was 5.31 1 7.24 S.D. Macnamara (1922) reported a mean tiger beetle
larval density of about one larva per square foot for a different species
on a sandy farm road.Icalculated thatthe population on the middle beach
on the point might have been at least 50 thousand larvae~~-perhaps even
more, considering ,that some could have had their burrows closed
temporarily for ecdysis. Frick (1957) reported that burrows of some
species are closed for two days during ecdysis.

Fourteen extra quadrats were taken along the high density band
(between 10 and 15 feet from the upper beach). Only high density
clusters of burrows were selected. The counts averaged 39.2 burrows
per square foot--the highest density recorded was 67 per square foot
(Fig. 4).

BEHAVIOR AND HABITS

The high density of tiger beetle larvae was first noted when the sand
‘‘suddenly became full of holes’’ while walking along the beach. Typical
of most cicindelids, C. hirticollis is very wary and drops to the bottom
of its shallow burrow at the slightest alarm, but soon returns. All
burrows examined were vertical shafts varying from 5 to 8 in. deep;
some went nearly to the shallow water table. Shelford (1909) and
Hamilton (1925) also noted burrows 5 to 8 in. deep for C, hirticollis.
The size of the burrow openings (Fig. 4) and the size of the larvae

20
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Fig. 3. Distribution of C, hirticollis larvae across the moist middle
storm beach.

.
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Fig. 4. A quadrat (1 square ft.) showing 67 larval burrows--4 of them
‘‘plugged’”’ by larvae. This was the highest density recorded on the
middle storm beach. Note the hole sizesindicating two larval instars,
and the small piles of dry sand made during burrow construction and
maintenance.

within indicated that the last two instars were present when the study
was made.

Macnamara (1922) reported that tiger beetle larvae fling the sand
away from their burrows. This appears to be true for C, hirticollis,
because the burrow openings are clean and small piles of sand can be
found nearby (Fig. 4).

C. hirticollis adults were common on the pointtoo; they were present
but less common all along the shoreline north and south of the point.
The adult population was not censused on the point but 15-20 could be
raised easily while walking five or six steps. Adults were common on
both the upper and middle beach zones. They were very difficult to
approach and capture, Hamilton (1885) noted thatthis species was wary,
active, and not easily taken.

DISCUSSION

The limited location of C, hivticollis larval burrows indicate that
the larvae occupy a very restricted habitat onthe beach. The conditions
favorable for larval development and survival occurred only on the
middle beach area of the point. One of these conditions appeared to be
sand moisture. Except for the swash zone, the middle beach on the

https://scholar.valpo.edu/tgle/vol1/iss7/1
DOI: 10.22543/0090-0222.1059



Wilson: Distribution, Abundance, and Some Habits of Larvae of Cicindela H

1967 THE MICHIGAN ENTOMOLOGIST 243

point was the only area that had moist sand from the surface to the
water table 8-12 inches below. The surface sand on the rest of the
beach was dry. Shelford (1909) stated that the larvae of this species
could not burrow if the surface sand was dry. Also, Hamilton (1925)
and Graves (1963) noted that moisture appeared to be important for
larval development and survival,

The reasons for the high density zone of larval burrows ten to fifteen
feet from the edge of the upper beach were not apparent at the time
the data were collected. The depth of the water table under the middle
beach did not appear to be correlated to larval density, but the data
gathered were insufficient for detailed analysis. On the other hand,
the high density zone could have been caused in part by variation in
the width of the swash zone during the summer. The pattern of litter
and debris on the middle beach suggested that it had been partially
inundated sometime during the season. If larvae were on the front of
the beach when this occurred they would have had to retreat in order
to survive. In support of this, Shelford (1909) noted that C, hirticollis
larvae left their burrows and even moved up dunes after rains and
storms. After a storm, once the water on the beach receded, some
larvae might again move to the front of the middle beach. This would
still leave a high density band of larvae at a particular place on the
beach--as occurred in this study.

There are certainly other factors which might have been wholly or
partially responsible for the pattern of larval density and distribution
on the middle beach., For instance, the adult females could have
oviposited in a particular zone with little subsequent larval movement.
Also, food organisms may have been more plentifulin certain localities
or sand particle size and texture might have been optimum in one
zone, causing the larvae to congregate in order to better their chances
of survival.

One reason for the large number of larvae on this particular beach
was probably due to its relative inaccessibility to people. The steep
bluffs, limited number of private homes, and distance from towns kept
this beach fairly isolated. Only occasionally was it used for swimming,
so it was seldom disturbed.
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SUPPLIERS OF ENTOMOLOGICAL BOOKS AND EQUIPMENT

In answer to a number of requests, the Editorial Board is preparing
an extensive annotated list of reliable dealers in entomological books
(new and used) and supplies. Few amateur collectors know where to pro-
cure out-of-print and rare books, and overseas dealers in equipment
are often overlooked by Americanbuyers, although quality is comparable
to that of American suppliers (often much better) and prices are con-
siderably lower. The list will be ready for distribution by 1 January
1968, and will be mailed to members of the Society with the Newslelfer.
Readers of The Michigan Entomologist who do notreceive the Newsletter
are invited to send a long stamped, self-addressed envelope to the
Executive Secretary, Julian P. Donahue, Department of Entomology,
Michigan State University, E. Lansing, Michigan 48823, USA, for a free
copy of the list.
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