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ABSTRACT

Only three species from the Phylum Tardigrada have been reported
in Georgia. Samples of leaf litter and cryptogams collected in 2003
in Fayette County, Georgia were examined for the presence of tar-
digrades. Diphascon (Diphascon) pingue, Macrobiotus coronatus,
Macrobiotus harmsworthi, Macrobiotus hibiscus, Macrobiotus rich-
tersi, Minibiotus furcatus, Minibiotus intermedius, Isohypsibius
nodosus, and Milnesium tardigradum were present in the samples.
All nine are additions to the fauna of Georgia.
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Tardigrades (Phylum Tardigrada) are minute arthropod relatives com-
monly found in mosses, lichens, liverworts, soil, and leaf litter. The presence
of over 200 species of freshwater and terrestrial tardigrade has been recorded
in North America (1). Prior to the current study, only three species had been
recorded in Georgia: Parhexapodibius pilatoi (Bernard, 1977), in moss on
a stream bank in Putnam County in central Georgia (3); Echiniscus cavagn-
aroi Schuster & Grigarick, 1966, in fruticose lichen on St. Catherines Island,
Liberty County in southeastern Georgia (4); and Echiniscus virginicus Riggin,
1962, in foliose lichen in Hall County in northeastern Georgia (5).

We collected leaf litter (mixed broadleaf and coniferous), liverwort (Junger-
mannia sp.), and lichen samples from a suburban yard in Fayetteville, Fayette
County, Georgia on May 12 and 13, 2003. The sampling site was in the
greater Atlanta metropolitan area (33°27°35.6 N, 84°29'19.1 W, elevation
259 m). For leaf litter samples, cores were taken using a metal cylinder with
an internal diameter of 10.0 cm and stored in paper bags. The soil below
the top 2-4 cm of the core was not saved. Each leaf litter sample was at least
one meter from any other.

After soaking in deionized water overnight, the leaf litter was passed
through a series of 250 pm, 125 pm, and 42 um sieves. We sorted through
the residue using a dissecting microscope and mounted all tardigrades and eggs
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in modified Hoyer’s medium (5). After the slides had dried at 65°C for several
hours (6), we sealed the coverslips with clear fingernail polish. Microscopical
observations were made with phase contrast under oil immersion.

Tardigrades were identified using keys and descriptions in Nelson and
Mclnnes (7) and Ramazzotti and Maucci (8), and by reference to the primary
literature. Taxonomic nomenclature accords with Guidetti and Bertolani (9)
and Degma and Guidetti (10). Comments on the global biogeography of
tardigrade species are based primarily on Mclnnes (11).

We found a total of 83 specimens and 16 eggs in our samples, repre-
senting nine species of tardigrade. Six species were present in the leaf litter:
Diphascon (Diphascon) pingue (Marcus, 1936); Macrobiotus harmsworthi
Murray, 1907; Macrobiotus coronatus de Barros, 1942; Macrobiotus
richtersi Murray 1911; Minibiotus furcatus (Ehrenberg, 1859); and Iso-
hypsibius nodosus (Murray, 1907). Two species were found in a liverwort
sample — Milnesium tardigradum Doyére, 1840; and Macrobiotus hibiscus
de Barros, 1942. A foliose lichen sample yielded four species: Macrobiotus
hibiscus, Macrobiotus richtersi, Minibiotus furcatus, and Minibiotus inter-
medius (Plate, 1888). Eggs were found of all four Macrobiotus species. The
number of species in a sample ranged from one to four, typical of samples
in the southern United States (2).

Our study brings to twelve the number of tardigrade species known to oc-
cur in Georgia. Pilato and Binda (12) categorized terrestrial tardigrade species
as cosmopolitan if they occur in five or more biogeographical realms. Eight
Georgia species are both cosmopolitan and widespread in North America:
Milnesium tardigradum, Macrobiotus harmsworthi, Macrobiotus richtersi,
Minibiotus intermedius, and Diphascon (Diphascon) pingue. Three spe-
cies, though cosmopolitan, have not been widely reported in North America:
Macrobiotus coronatus was previously known only from California and
Tennessee and Isohypsibius nodosus only from lllinois and Virginia, while
Minibiotus furcatus has never before been found in the southeastern United
States. Macrobiotus hibiscus, though not cosmopolitan sensu Pilato and
Binda (12), is widespread both in North America and several other continents.
The recorded distributions of Echiniscus virginicus and E. cavagnaroi are
restricted to the southeastern United States, the Dominican Republic, Ven-
ezuela, and the Galapagos Islands. Parhexapodibius pilatoi is known only
from Michigan and Georgia.

This study should be considered a preliminary survey of tardigrade di-
versity in northeastern Georgia. No doubt additional species remain to be
found. Tardigrade distributions are extremely patchy at fine spatial scales (13),
and only the rigorous sampling programs employed by All Taxa Biological
Inventories (14) can estimate their true diversity.
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