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Changing Diversit
Is This Fauna Reco

ometimes valuable ecosystem data 
ust waiting to be found in some file 
r in an out-of·the·way cabinet. De· 
g what deserves closer scrutiny re· 
s "pure" thoughts, because the sig· 
ance of small components is often 
shadowed by the "popular" fauna of 
ay. When I saw the file containing 
on snails in the library at Zion in 
, I didn't immediately know that I 
interested, or that mollusks could 

 me interpret ancient sediments of 
s and lakes preserved in the canyons 
e park. Not long after, I remembered 
urse I'd taken and recalled that the 
rent species of mollusks have differ­
abitat preferences. I quickly decided 
come better acquainted with these 
creatures and see how their shells 
 be used as fossil indicators of past 

ronments in the canyons of the park. 
r, it came as no surprise that their 
g descendants could also tell a story 
t very recent changes in Zion Can­

he Snails of Zion National Park" is 
undated manuscript by Angus 
dbury, a park naturalist at Zion, prob­
written as a draft of his report later 
ished in The Nautilus (Woodbury 
). This report represents the earliest 
uskan inventory of which I am aware, 
ion Canyon. He listed 15 species 

cted in Zion Canyon, discussed num­
 and described collecting localities 
nd habitats. That study collection is 
in the park museum. 

ollowing closely on Woodbury's in­
ry, Chamberlin and Jones (1929) 
cted in the canyon and confirmed all 
ne of the earlier finds and added a 

terrestrial species. Shortly thereafter, 
berlin and Berry ( 1930) added an­

r terrestrial snaiL The collections of 
1920s constitute, in my opinion, a 
ively complete inventory. 

 1935, Wendell 0. Gregg collected 
identified mollusks at all of 

dbury's locations, plus three others, 
on Canyon, adding five new species 
e earlier list (Gregg 1940). By col­
g in May, June, and July, he was 
ed that most species were active. 
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 next data were provided in a letter 
. L. Richardson (1965) who col· 

in the park in late May 1965, con· 
ting on aquatics. Richardson men· 
only three collecting localities. 

collection dates from 1974 to 1977, 
includes both species presently Iiv· 
the canyon (at most of the locations 
ed earlier) and fossils collected from 
year-old sediments of a slide­
ed lake there (Hamilton 1979, 1992 
rthcoming)_ My first tutor in iden­
 mollusks was Alice Lindahl (then 
 State University), discoverer of an 
ed, probably Amnicola sp., at 
ine Spring. These first identifica­
ere checked, and in several cases 

ed, by Jerry Landye (Flagstaff). 
fter, I worked on my own, but the 
ications listed here were further 
d (and corrected) by R. Hanley 
rsity of Michigan). All specimens 
een deposited in the park museum. 

his update I present in graphical 
fig. 1--page 23) these earlier lists, 
ing nomenclature changes conform­
Burch (1962 and 1989), with more 
sis on aquatic species collected in 
anyon. Table I shows all species 
 localities of aquatics. Underlining 
es that a species was collected by 
estigator. Very few of these mol­
ave common names. 

ure 1 illustrates the changing num­
aquatic mollusk species (including 
d clam) and terrestrial snails found 

n Canyon over time. Aquatic spe­
quire pond, stream, or spring habi­
le terrestrials live on moist surfaces 
owing water, under logs and in leaf 
depending partly on precipitation 
isture. The total number of aquatic 
 appears to have increased since 
e of the earliest inventory. The 

r of terrestrial species observed has 
d slightly. Are these changes in 
ty, or simply a result of observa­
bias? 

 probable new arrival is Physella 
. Woodbury (1930) identified it at 
ity west of the park in 1926, yet he 
 report this species in Zion Canyon. 
rly, Chamberlin and Jones (1929) 
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Gregg (1940) failed to report any 
id other than Physa zionis (discov­
by Pilsbry in 1925) in the canyon. 
first record of another Physid was 

excl
of a
Ter
peri
on Canyon 
ric Flood? 

ichardson (1965), who reported 
ancillaria Say " ... in the stream 
eeping Rock, at the Amphitheater, 

 springs along the Narrows TraiL" 
mid-1970s, I identified the Physid 
on at this and other locations where 
pring-fed tributaries descend to the 
floor, as Physella virgata Gould. 

ert and Miller (1973) do not list P. 
ria, and I believe that Richardson 

ave actually seen P. virgata, which 
les and which is now common at 
 those locations. I suggest that ear­
llectors would simply not have 
 seeing P. virgata if it had been as 
nt then as it was in the I 970s. It 
ly moved into the canyon between 
nd 1965. 

virgata was found as a fossil in 
year-old shoreline sediments of 
el Lake in Zion Canyon (Hamilton 
 If suitable habitat existed then, 
as this snail later extirpated? 

gg ( 1940) reported Lymnaea 
ides in a stream at Saddle Nook in 
but when Woodbury visited that 
 before 1929 he failed to find it 
o suggests immigration. I did not 
t to verify this Fossaria colony. 

saria obrussa Say(GoldenFossaria) 
ntified westofthepark as Lymnaea 

a by Woodbury (1929), but it was 
own in Zion Canyon until I found 
ous shells in a spoil bank along a 
ge ditch at Temple of Sinawava. 
ggests either that the species occu­
at site in the recent past and has 

xtirpated, or that it is a recent im­
t. Ifliving specimens were to be 
this question would be resolved. 

 Fossaria dalli in Table I (see page 
as collected along with other 
eids and identified long after being 
ed, therefore its locality is given as 
e of Sinawava (?), the query indi­
uncertain locality. 

 number of terrestrial snail species 
ained relatively constant over time, 

eased slightly (fig. I). Yet, because 
r small size, obscure habitat, much 
 diversity, and wider distribution 
tion to aquatics, it is difficult to 

ude observational factors as the cause 

pparent changes in species diversity. 
restrials are capable of surviving dry 
ods, but prolonged drought can have 
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cson: The Univ. of Arizona Pr89s. 
i, J.B. t999. North American freshwater snail& Ham· 

burg. Michigan: The Uriv. of Michigar~, t.4alaoclo!jcal 
gure 1. Num~r of terrestrial and. aquati~ moll_usk 
wer half of d1agram sh_ows aquatiC spec1es. w1th t
resent nu~be~ of sp_ec1es reconfirmed from earlies
ludes spec1es m earher surveys represented only b

ri~us consequences when springs stop 
wmg. The trend is interesting enough 
warrant further investigation. 

In the case of the apparent influx of 
ysella virgata and the possible recent 
migration of Fossaria obrussa and F 
limoides, what agencies might be con­
ered? The Zion localities are all con­
cted to the North Fork of the Virgin 
ver, in which brown trout (and other 
h) are common. Introduction of eggs or 
enile forms by fish seems a reasonable 

planation for the arrival of new species. 
ater birds have also been suggested as 
ector for snail introduction at isolated 
nds at Badlands (Beetle-Pillmore 1994 ). 

And what may have removedP. virgata 
d extirpated other species that are now 
tablished in the canyon? Most of the 
bitat lies within the I 00-year floodplain 
 the North Fork of the Virgin River. 
oreover, most spring-fed tributaries are 
uated at the base of hanging canyons cut 
 the Navajo Sandstone, having sizeable 
tersheds (Hamilton 1992). This puts 
ch habitat in range of torrential flooding 
en waterfalls scour drainages that are 

ually placid. We may be seeing a recov­
, supported by natural dispersal, from 

ch a disturbance early in the century. 
rhaps such episodes are a normal part of 
 dynamic canyon ecosystem. 
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Physel/a zionis, an endemic species, is 

tter adapted to survive floods in Zion 
nyon because its habitat is on near-

b
th
species in Zion Canyon versus time. Species na
otals represented by open circles. Terrestrial spe
t survey. Hollow squares show totals including
y fossils in the 1970s. 

ical surfaces where springs issue from 
Navajo Sandstone above the canyon 
. Seed clams might similarly survive 
e sediments where they burrow were 
excised or deeply buried by flooding. 

all population of Gyrau/us parvus 
isted in the 1970s only at a spring-fed 
well above the floodplain at Birch 
k. This may have been the only sur­

ng population from ancient Sentinel 
. The bog (once a pond) at Birch 
k is vulnerable to drying because it 

been tapped as a water supply source. 

hese small invertebrates are an im­
ant constituent of the canyon ecosys­
 They are a valuable food source for 
s and other small vertebrates and in­
. In contrast, and in spite of their 
ing insignificance, they also play a 
in limiting other inhabitants of the 
on. When accidently ingested with 
e, Z. arboreus can infect sheep with 
worm. C. lubrica similarly acts as a 
or for the lancet liver fluke that in­
 deer and wild sheep (Bwch 1962). 
e aquatic species carry schistosomes 
are transmitted to humans who wade 
fested waters. 

urther inventory is recommended as a 
ns of testing the hypothesis of immi­
ion of aquatic snails proposed here. 
tat is also _subject to encroachment by 
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me changes are noted in parentheses. 
cies are shown by squares. Solid squares 
 new discoveries. Open, dashed square 

immigration in irrigation ditches near 
 park boundary at Rockville. 

Some terrestrial snail habitat is vulner­
e to acid precipitation, which can hy­
hetically reduce soil alkalinity to the 
nt where the organism can no longer 
intain its protective calcium carbonate 
ll. More generally, the niches occu­
d by mollusks are subject to loss through 
ught, flood, and fire. The mollusks 
cussed here depend on a variety of 
itats, and their presence or absence 
lies something of the health of the 
system. Future inventorying may shed 
t on the significance of the small re­
tion of terrestrial species over time. 

ilton worked in Zion NP beginning in 
4 as a ranger and, on contracl wilh the 

n Natural History Association, as a natu­
st producing a geologic map, a book on the 
k's geology, and several other publica­
s. He moved to Yellowstone NP in 1980 
re he now worlcs as a geologist with NBS. 
is at the Greater Yellowstone Field Stotion 
ional Biological Survey, Yellowstone Na~ 
a/ Park, WY 82190, (307) 344-7381. 
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