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Paterson, C.G.oand R, KL MacLieop. 1979, Observations on the life history of the water mite,
Unionicola formosa (Acari: Hydrachnellae). Can. J. Zool. 57; 2047-2049.
Under laboratory conditions larvae of the water mite, Unionicola formosa, can transform to
the nymphal stage in the absence of an aquatic insect host.

Parerson, C. G, et R, K. MacLeon. 1979, Observations on the life history of the water mite,
Unionicola formosa {Acari: Hydrachnellae). Can. J. Zool. §7; 2047-2049,
En laboratoire, les larves de I'hydracarien Unionicola formosa peuvent atteindre le stade
nymphe méme en labsence de tout insecte aguatique hote.

Watermites of the genus Unionicola are unusual
in that they have developed parasitic associations
with unionid bivalves, snails, and sponges in fresh
water (Mitchell 1955, 1957, Davids 1973). The
parasitic association follows an evolutionary se-
quence from species that use the host only as a site
for the egg or transformation stages to species that
are parasitic in the host as the nymph and adult,
Mitchell (1955, 1957) argues that Unionicola larvae
are free living, although the majority of Hyvdrach-
nellae larvae are parasitic on aquatic insects.
Jones (1965, 1978) reported larval Unionicola on
adult Chironomus plumosus (Diptera: Chirono-
midae), but Davids (1973) guestions the validity
of these findings and argues that in the spe-
cies he studied the larvae are not parasitic on
aquatic insects. Whitsel and Schoppner (1973) also
reported finding Unionicola larvae on two species
of chironomids. Smith and Oliver (1976) reported
unidentified Unionicola larvae on adult Tricoptera
and on 21 genera within the family Chironomidae.
Bottger (1976) summarized the findings of Jones
(1965) and Bottger (1972) and concluded that ali
species of Unionicola that have received detailed
study are parasitic on aquatic insects in the larval
stage. Hevers (1978) conducted laboratory experi-
ments that revealed that larvae of U, aculeata and
U, ypsilophora are parasitic on Chironomus
thummi. Field studies (Hevers 1978) found U.
aculeatq larvae on eight species of adult chirono-
mids,

It now appears certain that many species of Un-
ionicola have a larval stage that is parasitic on
insects, but it is not as vet known whether all
species show this characteristic of the life cycle or if
the parasitic stage is necessary for successful com-
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pletion of the life cycle for all species. As part of a
study (Gordon ef «l. 1979) of the biology of Un-
ionicola formosa (Dana and Whelpley), which is
found as nymphs and adults in the unionid bivalve,
Anodonta cataracta (Say)in Morice Lake, N.B., a
study was undertaken to determine whether U.

Sformosa has the ability to transform from the newly

hatched larval stage to the nymphal stage without
an insect intermediate.

Methods

Between May 13 and 17, 1977, samples of Anodonta
cataracta (Say). Elliptio complanata (Solander), and Lampsilis
ochracea {Say), were collected by dragging in Morice Lake, a
£.5 km? polymictic, mesotrophic reservoir located 3 km north of
Sackville, N,B. (45°56'N, 64°2]' W3 The maximum an-
terior~posterior length of each hivalve was measured and then
the shells were opened by severing the adductor moscles. The
lissues were searched for adults, nymphs, and larvac of [J.

formosa, The bivalve was then repeatedly rinsed in a jet of water

and the rinse water examined under magnification for further
specimens. Muntles were dissected out and placed i lac-
tophenol for clearing, after which the number of eRES was
counted. On May 22, 1977, 38 4. cetaracia with a length of
6.0-8.0 cm were placed in a glass aquarium (59.5 cm x 29.5 cm),
which was filled to a depth of about 15 em with 26 L of serated
water obtained from a deep drilled well, The water was continu-
ally aerated while the aguarium was held in a controlled en-
vironmental room ata temperature of 20°Cunder s 16 hlight: 8h
dark photoperiod. A second identical tank was also established,
but because of the difficulties in obtaining specimens of the rare
L. ochracea and the even rarer 4. implicata (Say), this tank was
not completely colonized untit June 5, 1977. When established
this tank coutained 13 4. cararacta (5.9~7.1cm), 10 E. com-
planata (6.7-8.4¢m), 16 L. ochracea $4.2-6.2 cm), and § A.
implicaia (8.4-11.{ cm).

Every few days after establishment, the contents of each tank
were vigorously stirred and 3 L. of the water passed through &
10-um mesh plankton net. The concentrated samples were
placed in counting chambers and examined under a dissecting
microscope for the presence of developmental stages of U,
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TaBLe 1. Abundance of Unienicela formoesa in Anodonta cataracta, Elliptio complanata, and Lampsilis echracea
collected from Morice Lake, N.B., May 13-17, 1978

U. formosa

Adults Eges
Size range,

Species No. cm Range ¥+ 1SE Range ¥+1SE
Anodonta cataracta 15 4.60-7.30 -4 1.4740.35 10-635 220.8444.9
Elliptio complanata 15 5.40-7.90 0 0-57 2F.7+4.3
Lampsilis ochracea 7 4.30-7.30 0 208-865 486,61+ 103 .9

TaBLE 2. Stages of Unionicola formosa recovered from fitering 3 L. of water from 26-L experimental tanks

Tank I° Tank 2°
Larvae  Nymphs  “Nymphochrysalis®® Larvae  Nymphs HNymphochrysalis™

May 24 ] 3 O
26 5 15 0
28 4 13 1
30 2 34 H
June 1 2 30 it

6 2 9 0 1% 18 0

9 1 4 0 11 6 0

13 9 1 o] 20 2 0

”Establ{shed May 22, 1977, with 38 4. cataracta.

YEstablished June 5, 1977, with {3 A. cataracie, 10 E. complanata, 16 L, ochracea, and 8 A, implicaia.

Jormosa. The tanks were then returned to their original volume
by the addition of 2 L. of aerated well water plus | L. of a labora-
tory algal culture, This was a mixed cufture of Morice Lake
algae that had been cultured in the laboratory for a peried of |
year,

To substantiate initial results, 32 4. cafaracha were collected
on May 22, 1979, and placed in one of the glass aguaria. At
irregular intervals between May 31 and June 23 samples of the
aguarium water were searched for larvae and the quiescent
nymphochrysalis stage. These were individually transferred to
6-cm diameter culture dishes containing 25 mL oflake water and
were periodically examined over a period of several days.

Results and Discussion

The abundance of adults and egps of U. formosa
in Anodonta cataracta, Elliptio complanata, and
Lampsilis ochracea collected in May are shown in
Table I. Larvae or nymphs were not encountered
in any of the specimens. Although no specimens of
A. implicata were included in this examination, six
specimens examined between April 20 and June 15,
1976, did not contain larvae, nymphs, or aduits but
contained an average of 310.5 & 104.9 egps.

The recovery of immature stages of UL formosa
from 3 L of water filtered from 26-1. experimental
tanks is shown in Table 2. In a tank containing only
A. cataracta and a further tank containing a mix-
ture of the four species found in Morice Lake,
larvae and nymphs were abundant. In addition, a
dormant stage. which was assumed to be the nym-
phochrysalis, was recovered on {wo occasions.

When these were isolated in small culture dishes,
they hatched within a very few hours into the
nymph. .

The larvae isolated in cuiture dishes in 1979 were
observed to transform into the quiesceni nym-
phochrysalis stage and, although mortality was
relatively high, the nymphochrysalis was then ob-
served to hatch mto the nymph. When the nym-
phochrysalis was isolated 1t too would hatch
rapidly into the nymph.

The results of this study indicate that in U, for-
mosa the larvae can pass through a very brief nym-
phochrysalis stage and undergo metamorphosis to
the nymph without the necessity of an aquatic in-
sect host for the larvae. The only aquatic insect that
the larvae could have encountered with any fre-
quency would have been a limited number of
specimens of the chironomid Baeoctenus bicolor
Saether, which is parasitic in 4. cafaracta and 4.
implicata {Gordon er al. 1978). However, the 15 4.
caturacta examined between May 13-17, 1977,
only contained three larvae of this species. In addi-
tion, during a study (Gordon et al. 1978) of B.
bicolor between 1974 and 1976, adults reared from
tanks containing 4. cataracta were never observed
to be parasitized by larval mites.

The observation that the larvae of U. formosa
can transform to the nymphal stage without the use
of an aquatic insect host is in contradiction to the
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conclusion of Bottger (1976) that all species of Un-
fonicola require an’intermediate host. However, it
will be interesting to discover if other species of
Unionicola are also capable of this direct, or non-
parasitic, transformation, and it is also not known
whether U. formosa is capable of using a host as a
dispersal mechanism if such are available.
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