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ABSTRACT

The geographic distribution, life history, and larval feeding habits of ten species ofTetanocera that
prey on aquatic pulmonate snails are presented. All species are generalist predators of a broad mix of
aquatic pulmonate snails. Differences in phenologies are apparent. Seven species are univoltine, where-
as three are multivoltine. Three species overwinter as pupae, one species overwinters as partially
grown larvae, and four species pass the winter months as diapausing first-instar larvae within eggs.
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INTRODUCTION

This is the third paper in a series devoted to the biology and immature stages
of Nearctic species of malacophagous Tetanocera. The first paper (Foote, 1996a)
reviewed the literature, presented materials and methods, and gave natural history
information for two species, T. fuscinervis (Zetterstedt) and 7. silvatica Meigen,
associated with shoreline snails. The second paper (Foote, 1996b) gave natural
history information on four species, 7. melanostigma Steyskal, T. oxia Steyskal,
T. rotundicornis Loew, and T. spirifera Melander, that feed on succineid snails.
The present paper focuses on the natural history of ten species, T. annae Steyskal,
T. ferruginea Fallén, T. latifibula Frey, T. loewi Steyskal, 7. mesopora Steyskal,
T. montana Day, T. obtusifibula Melander, T. robusta Loew, T. spreta Wulp, and
T. vicina Macquart, whose larvae prey on pulmonate aquatic snails.

L.iFE HISTORIES

Tetanocera annae Steyskal

Steyskal, 1938. Occasional Papers of the Museum of Zoology of the University of Michigan, 386:5.

Tetanocera annae is a Nearctic species (Knutson et al., 1986) that has been
recorded from Ontario and New Hampshire, west to British Columbia and Mon-
tana, and south to North Carolina and Ohio (Fig. 1). In central New York and
northeastern Ohio, adults were found most commonly in partially wooded swamps
that contained some standing water throughout the year. They were rarely col-
lected in swampy woodlands containing only vernal pools, and were relatively
uncommon in open grass-sedge and cattail marshes. Further evidence that this
species prefers more wooded sites is that all of the field-collected puparia were
found floating at the water’s surface in small stands of alders or willows bordering
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Fig. 1.—Distribution of 7. annae.

open marshes. In contrast, the similar puparia of T. ferruginea were nearly always
found in wetlands dominated by herbaceous vegetation.

Rearings of this species were initiated from two females collected on 21 August
from the shaded marshy borders of a small woodland stream located near Oswego
(Oswego County), New York. A more complete rearing was obtained from a
female collected at the White Church marsh (Tompkins County) south of Ithaca
on 3 July. Additional rearings were established from puparia collected in late
March in an alder swamp near Ithaca.

Most of the nearly 500 eggs obtained in the laboratory rearings were scattered
singly over the glass walls of the breeding jars, although a few were affixed to
the cheesecloth covers. No eggs were placed on living or dead snails or on the
peat moss that lined the bottom of the jars. The single female collected on 3 July
deposited 379 eggs before dying on 11 August. Her last ten eggs were laid on
10 August. The incubation period lasted three to four days (n = 51).

In the rearing dishes, newly hatched larvae moved down to the water surface
and broke through the surface film. The dichotomously branched interspiracular
processes (float hairs) were obviously hydrofuge and served to keep the posterior
end of the larvae in contact with the surface film. Therefore, the larvae are best
considered to be infraneustic. Bubbles of air within the larval gut added buoyancy,
and larvae held underwater quickly floated back to the surface film when released.
A larva that was held continuously below the surface died within 20 minutes,
suggesting that newly hatched larvae are not capable of foraging below the water
surface.

At the surface film, larvae always came to rest against some support, usually
the walls of the rearing dishes. Although they readily moved around the edges of
the dish, they rarely ventured out into the open water. When larvae were placed
in the open water, they quickly moved toward the dish edge by rapid downstrokes
of the anterior half of the body. These observations suggest that in nature, the
larvae lie in contact with floating debris or rest against emergent vegetation pen-
etrating the water surface.

Larvae were predacious and showed no obvious preference for any particular
species of pulmonate snail. They readily consumed numerous individuals of Lym-
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naea palustris (Miiller), Helisoma trivolvis (Say), Biomphalaria glabrata (Say),
Physella gyrina (Say), and Oxyloma effusa (Pfeiffer). Newly hatched larvae easily
overcame small snails that were less than 5.0 mm in length but were usually
unsuccessful in attacking larger individuals. In contrast, third-instar larvae at-
tacked and consumed the largest individuals of L. palustris available (shell length,
20.5 mum).

Larvae seemed to locate potential prey by a series of random movements. When
a larva came in contact with a living snail, it quickly located the exposed foot
and attacked the flesh with swift downward thrusts of its mandibles (mouth
hooks). Shortly thereafter, a dark mass of ingested food appeared in the larva’s
gut. Unless disturbed, the larva fed to repletion before abandoning its prey. If the
snail was less than 10 mm in length and the larva in the second or third instar,
the flesh of the prey was usually consumed entirely. On the other hand, smaller
larvae feeding on larger snails frequently left some flesh in the shell. No snail
that had suffered feeding damage was seen to recover, even when only a small
fraction of its flesh had been consumed.

The first larval stadium lasted an average of five days; the second, about seven
days; and the third, from eight to ten days (r = 13). Shortly before forming pu-
paria at the water surface, larvae voided the gut, became quite inactive, and did
not feed for at least two days before pupariating. Although 16 puparia were ob-
tained in the laboratory rearings, only two adults emerged. One adult emerged in
17 days, but the second one required 37 days. The remaining pupae apparently
entered diapause, as they did not produce adults during the two months they were
held at room temperature.

The discovery of puparia in the field on 29 March (two) and 3 April (three)
coupled with my failure to obtain emergence from puparia formed in the labo-
ratory during the summer months is strong evidence that overwintering occurs as
diapausing pupae. This is probably a univoltine species.

One of three puparia collected on 2 April in the alder swamp near Ithaca
produced a female of an undetermined species of Ichneumonidae on 14 April.

Tetanocera ferruginea Fallén

Fallén. 1820. Sciomyzides Sveciae, 9.

Tetanocera ferruginea is a common species in both Europe (Rozko$ny and
Elberg, 1984) and North America (Knutson et al., 1986). In the Nearctic region
it occurs across the continent from Newfoundland to Alaska and south to New
Jersey, Illinois, and California (Fig. 2).

In central New York and in Idaho, this species occurred most commonly in
emergent or shoreline vegetation bordering permanent ponds and marshes, and
was especially abundant in unshaded grass-sedge and cattail marshes. It was un-
common in marshes whose standing water disappeared during the summer and
was very rare in woodland swamps. In northeastern Ohio, this was a common
species in open marshes that retained water throughout the year.

At Ithaca, rearings were initiated from material collected at Boole’s Backwater
and at the Inlet Valley, Floral Avenue, and White Church marshes (Tompkins
County). In southern Idaho, a rearing was obtained from adults collected in an
open grass-sedge-cattail marsh located near Hagerman (Gooding County). Ohio
rearings were initiated from three females collected in a stand of emergent veg-
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Fig. 2.—Distribution of 7. ferruginea.

etation (Sparganium, Juncus, Typha, Scirpus, Pontederia) growing in the shallow
water bordering Lake Hodgson (Portage County).

Females scattered most of their eggs singly over the glass walls of the breeding
jars, but other eggs were placed on fragments of cattail and on projecting bits of
sphagnum moss. A few were placed on the cheesecloth covers and a very few
were laid on shells of living Lymnaea and Helisoma snails. Under laboratory
conditions eggs hatched in four to six days (» = 100: Ithaca, 45; Hagerman, 40,
Lake Hodgson, 15). Newly hatched larvae moved down the substrate until they
encountered the surface film of the water in the breeding container. They then
broke through the film and assumed a position on the underside of the film,
retaining contact with atmospheric air via their spiracles that penetrated the film.
No evidence was obtained that suggested that larvae can leave the surface to prey
on completely immersed aquatic snails.

Larvae in nature were generalized predators of pulmonate aquatic snails. At
Boole’s Backwater, third-instar larvae were seen feeding on Lymnaea palustris
and Helisoma sp. Laboratory-reared larvae consumed many individuals of Lym-
naea humilis (Say), L. obrussa (Say), L. palustris, Gyraulus parvus (Say), Heli-
soma anceps (Menke), H. subcrenata Carpenter, H. frivolvis, Biomphalaria gla-
brata, Planorbula armigera (Say), Physella gyrina (Say), and Aplexa hypnorum
(L..), as well as the terrestrial snails Cionella lubrica (Miiller), Zonitoides arboreus
(Say), Catinella avara (Say), and Oxyloma effusa (Pfeiffer).

Very few snails were able to evade an attacking larva. Occasionally a smaller































































