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PROLOGUE 

This work began out of curiosity to determine what , besides fishes 

occurred in the isolated springs of the Great Basin. The initial 

pressure was the proposed basing of the MX missile in the Great 

Basin in which one-third on the springs were :to be depleted. 

Examination of the literature revealed that most of the work was 

done before World War II. Big holes appeared in the present 

distributions of amphibians. 

Thus initially I chose to inventory the springs for amphibians 

and mollusks, collecting the mollusks for deposit in Utah Museum 

of Natural History until interest and expert ise could arise to 

the needs of identification. Dr. Shi-Kuei Wu at the Colorado 

Museum of Natural History expressed an interest and thus half 

of the mollusk were deposited in that museum . I express great 

appreciation to him for assisting in the classification and his 

interest. I was not going to collect leeches, even though 

Dr. Donald J. Klemm was very co-operative in the identification 

of some leeches in the mountains and Tule Valley. However the 

leeches kept appearing. Thus the second year leeches were 

collected. I am very greatful to Dr. Klemm for his co-operation, 

his interest and his patience. It has been a very excellent 

"mail-order" leech identification school. Likewise conversations 

with Dr. Donald R. Currey concerning the lake levels of the 

Bonneville Basin have been very rewarding. It was the beginning 

of explaining the present observations with the past. The 

publications of Dr. Dwight W. Taylor implied that 15,000 years 

was not sufficiently far back in time for many events had already 

happened during the Pliocene. To these scientist, I owe many 

thanks. 

The next five years will include baited leech traps for tho se 

elusive leechs, examining Diamond, Long, Newark, and Big Smokey 

Basins, examining Se vier, Bear, and upper Humboldt Rivers, 

examine the desert pupfish habitats for southern influ en ces , 

and continue to examine the high mountains. 
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Thus I subm i t thes e preliminary observations to inform t he 

sc i ent ific world of the world of t he leeche s in the Intermo untain 

region. I would appreciate any comments to readjust my thinking 

and planning dur in g the ne xt five years . I do see an end to the 

project , but many of the sprin gs , lakes, valleys, rivers , and 

basins need rechecking .and some regions have yet to be seen . 

Pet er Hovingh 



TENTATIVE CONC LU SIONS 

Two areas of relatively rich spec ie s abundance were foun d: 

1) Ruby Marshes in the Lake Franklin basin and 2) Weber/Utah Lake 

(Provo and Spanish Fork Riv ers) in eastern Bo nn ev ill e drainage. 

The Uinta Mountain s , Wasatch Mountains-South Utah High Plateau, 

Ruby Mountains and Snake Range are characterized by 1) Nephe lo ps i s 

obscura , 2) Erpobdell a pu ncta ta, 3) Hel obdell a stagna l is, and 4) 

no leeches, respectively . 

The Relict Dace Bas ins are characterized by Erpobdell a dubia . 

When one Plei stocene la ke (Lake Maxey and Lake Gale) drained into 

the second Plei stocene la ke (Lake Spring and Lake Franklin), the 

upper la ke ba s in is presently depauperate with respect to l eeches . 

Leech fauna distribution is strongly affec ted by the last Pleistocene 

lake level elevation. 

The scattered (disj unct) distribut ion of leeches suggest that the 

present distribution i s a result of pre - Plei stocen e populations 

which became i so la ted during the bl ock -faultin g period and 

survive the Pleistocene glacio - pluv i al times and the subsequent 

desiccation events. 
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Intermountain region of western United States has been poorly 

examined for leeches. Beck (1954) identified four species of 

Glossiphoniidae (Glossiphonia complanata), Helobdella stagnalis, 

Batracobdella picta, and Placobdella multilineata), one species 

of Haemopidae (Haemopis marmorata), and three species of 

Erpobdellidae (Erpobdella punctata, Erpobdella dubia, and 

Nephelopsis obscura). The identity of P. multilineata is of 

questionable sta tus with its range being eastern North 

America (Klemm, 1985). Most of the locations studied were 

in the centra l region of Utah (Utah and Wasatch Counties). 

The distribution of leeches in the intermountain region was 

summarized (Hovingh, 1986). The data presented in the 

present paper describes further distributions of leeches and 

relates the distribution to geographical and paleobiological 

events of the region. Limited ecological data is also provided. 

METHODS 

Water sources were examined by searching mud, under rocks, 

within plant roots, under logs and boards, and under any 

human disposed debris. The time at each source depended 

upon succe ss of finding leeches, mo llu sks, or amphibians, and 

conversely, if a complex spring did not contain any specimens, 

more time was taken and several trips were taken to search 

and find specimens. Field trips occurred from April to 

September. Efforts were made to vi s it the water sources 

three times (not necessarily in one year): April and May, 
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June and July, and August and September. 

The paper refers to the number of sites within a given 

basin (see Table 2 and 3). This i s a rather arbitrary 

number s ince many springs sometimes flow into a common pool 

and since some streams have a multitude of sites. The 

nu mber of s ites is inflated in these conditions. On the 

other hand, some large complex springs/wetlands covers 

several square kilometers and the se are single sources 

often times. Yet the complexity of these sources reveal 

that mo llu sks and leeches are often within microhabitats 

within the greater spring/wetlands complex and these 

microhab itat s cou ld well be treated as sources and sites 

wit hin their own right. 1he data presented likewise is 

not complete in some basins (Table 2). 

Both leeches and mollusks were collected and placed on 

ice after collections. The mollusks were relaxed overnight 

with menthol crystals, fixed with 3 second exposure to 

boiling wate r, and preserved in 75% ethanol. Leeches 

were relaxed with dilute solutions of ethanol, fixed with 

10% formalin overnight, and placed in 75% ethanol. Field 

preservation occurred if more than one night was spent on 

a tri p. Leech nomenclature follows that of Sawye r (1 986 ) 

and the l eeches in this study are listed in Table 1. 

Con duct ivity was measured with a YSI conductivity meter, 

Model 33 . Hydrogen ion concentrati on (pH) was measured with 
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a Cole-Parmer pH meter Model 5985-80 wi th ca li bratio ns with pH 7.0 

and pH 10 sta ndard solution s . Oxygen was determined with a Jenway 

oxyge n meter Mode l 9070. Temperature wa s measured with each probe. 

Gut contents were analyzed by re mo ving all mate ri al from the entire 

length of the exposed gut (Barton and Metcalfe, 1986). This procedure 

detected mo llu sks and arthropods with oligochaetes and other soft 

animals be in g negl ec ted. The alternative method of gut analysis, 

the serological analysis (Davies, et al., 1978) was not used. 

Although this seco nd procedure has the potential to detect all 

animals , one has to know prior to the study what prey the leech 

consumed . Erpobdella punctata was observed feeding on a partially 

consumed horned lizard (Phrynosoma ) brought to the wetlands by the 

harrie r (Circus cya neus) . Antigens to the horned lizard would have 

to be prepared to detect thi s consumption by the leech. 

The maps (Figure 1 and 2 and others) were adapted from Williams 

and Bed in ger (1984 ) and from Mifflin and Wheat (1 979). Figure 3 

was used with pe rmission of Raven Maps and Images, Medford, Oregon. 

DESCRIPTION OF THE REGION 

Most of the area be longs to the Basin and Range physiographic 

prov ince and i s land with no external drainages. The geology of 

the rocks i s l arge ly limestone and shale of Paleozoic origins 

with some regio ns of volcanic deposits. The basins and ranges 

run in a north-south direction. To the north of the 

Great Bas in i s the Columbia-Snake Riv er Plains, To the 
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east and south of the Great Basin is the Colorado River 

Basin. The Colorado River Basin, the Great Basin, and th e 

Columbia-Snake River plains contain the salt-de sert 

shrub (largely Chenopods) eco system and the sagebrush 

(Artemisa)- gra ss ecosystem in the low elevations. 

Figure 1 shows the present drainages and Pleistocene 

lake distribution of the Intermountain region. Figure 2 

shows the basins of the Great Basin that have been 

investigated in this report. Figure 3 shows a map of 

Utah with its Uinta Mountains, Wasatch Mountains, and 

the high plateaus of southern Utah and the relationship 

between these features and the Bonneville and Colorado 

River Basin. 

Numerous high ranges with peaks greater than 3000 m 

elevation above sea level occur within the region. The 

Uinta Mountains exten~east from Colorado westward to the 

Wasatch Mountains just south of the Utah-Wyoming border. 

The Wasatch Mountains extend north-south in central Ut ah 

and drain entirely within the Bonneville Basin. So uth 

of the Wasatch Mountains are the high plateau region of 

southern Utah. The Ruby Mountains exten~north-south in 

central Nevada and the Snake Range extends north-south along 

the Utah-Nevada border. 

During Pleistocene times many of the pres ent desicca ted 

vall eys contained lar ge la kes. Fi gure 1 shows the di str i bution 

of the Pleistocene lakes in relation to the drainage bas in s 
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and mountains. Lake Bonneville in western Utah was abo ut the 

size of Lake Michigan. Its latest rise began some 30,000 

years ago, rose to the Stansbury standstill (1373 m) by 

22,000 years ago, reached the Bonneville levels (1552 m) 

some 16000 and again at 14500 years ago, broke the 

threshold into the Snake River and drained down to the 

Provo level (1446 m) 14000 years ago. Subsequently th e 

lake desiccated with several minor shorelines established 

during the last 11, 000 years (Currey, et al., 1983 and 

Currey and Oviatt, 1985). During the last 11,000 years, the 

Great Basin has become the most arid region in North 

America with respect to precipitation and this aridity may 

not have ever occurred to such an extreme during Cen 0zoic period . 

Many prior pluvial times have occurred throughout the last 

600,000 years of the Pleistocene period. McCoy (1 987) 

suggest that lake level s rose to 1420 m before 600,000 years 

ago, to 1428 m some 200,000 years ago, and to 1510 m 130,000 

to 150,000 years ago. During this time the Bear River emptied 

into the Snake River drainage. Similar lake level increase 

occurred in the Lahontan Basin (Lao and Benson, 1988). 

Including Lahontan Basin in western Ne va da and Bonneville 

Basin in western Utah, the Great Basin contains some 81 

basins which contained 53 pluvial lakes (Mifflin and Wh eat, 

1979). Table 2 describes the basins and lakes which occur 

in eastern Nevada and we stern Utah. The fi sh fauna affin i t i es 
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of these basins were thoroughly studied by Hubbs and 

Miller (1948) and Hubbs, Miller and Hubbs (1974). With 

the exception of several fishless basins, Hubbs and co wo rkers 

could assign the presently isolated basins to either the 

Lahontan, the Colorado River, or the Relict Dace basins 

and suggested pluvial connections during Pleistocene times. 

Although interbasin contact is readily assumed during the 

pluvial times, there are possibilities that aquati c 

connections occurred prior to the Pleistocene during the 

Pliocene or Miocene times and that block-faulting had 

already isolated the basins and their aquatic systems by the 

Pleistocene times. 

Three types of water sources were examined. Springs within the 

desert shrub zone were either fissure springs, depressions 

valley springs or border springs (Bryan, 1919). The springs 

flow from their source and spread out through wetlands or form 

a sma 11 streaml et. Often terminal ponds ( human made or 

natural) in the valley fioor impound the water, causing some 

increase in salinity in water quality. These springs were 

often tapped for irrigation for pasture. Some springs in 

the mountains in the pinyon-juniper and higher elevations were 

also examined. The second type of water source were streams . 

Associated with streams were backwaters, partially abandoned 

channels, wetlands, spr ings and somet imes beaver po nd s. The 

third type of aquatic sources were the high mountain lakes 

in the subalpin e and alpine zones. 



RESULTS 

The species of leeches identified in the project area are 

listed in Table 1. Two species have previously been unknown 

in the Great Basin or the Colorado River drainage: Haemopis 

grandis which was previously identified only from Idaho in 

western North America west of the continental divide (Klemm, 

1985) and Helobdella fusca which was previously unidentified 

west of the continental divide of North America (Klemm, 1985). 

This study is the first report of the family Erpobdellidae 

from Nevada. Mooreobdella microstoma listed in Table 1 and 

refered in other places in this report will require further 

taxonomic studies to confirm the identification and further 

collections and is thus presently considered uncertain. 

In comparison to the table previously formulated (Hovingh, 1986), 

Placobdella multilineata (Moore, 1953) was removed from the 

Intermountain listing because 1) the report by Beck (1 954) was 

far west of the current distribution (Klemm, 1985) and 2) 

P. ornata was found in the same region in this study. On ly 

Placobdella parasitica (Say, 1824) has yet to be identified and 

is listed for Arizona and Nevada in western North America west 

of the continental divide . (Klemm, 1985). 

MONTANE DISTRIBUTION OF LEECHES. Figure 3 shows the geographic 

areas for Utah's mountains and basins. The distribution of 

Glossiphoniidae (Figure 4 and 5) and Erpobdellidae (Figure 6) 



are shown for the mountains of Utah. 

Uinta Mountains. The Uinta Mountains (Figure 3) contain a 

multitude of lakes, meadows, and streams. The western side 

of this east-west oriented range drains into the Bonneville 

Basin via the Weber and Provo Rivers. Just east of the Weber 

River headwaters on the north side of the range, a small 

portion of the Uinta Mountains drain via the Bear River into 

the Bonneville Basin. Formerly until 30,000 years ago the 

Bear River drained into the Snake River Basin until a lava 

flow blocked the river course and changed the direction of 

river flow (Taylor and Bright, 1987). The eastern and central 

portions of the Uinta Mountains drains into the Green River 

of the Colorado River Drainage Basin. During the last 

Pleistocene glaciation, all the lakes were covered by glaciers . 

Most of the high elevation region of the Uinta Mountains 

consists of Precambrian quartzite. 

Three types of lakes occur in the Uinta Mountain s . The 

typical drainage lakes with inlets and outlets are occupied 

by imported trout and are generally deplete of leech fauna. 

The semidrainage lakes (Pennak, 1968) are very plentiful and 

are typified by the presence of the yellow pond lil y ( Nup har) 

and the tiger sa lamander (Ambystoma tigrinum). In a few 

locations on the north side of the range there are numerous 

seepage lake s or lake s that have no outlet and no dra ina ge 

and are surrounded by a ring of dead (drowned) trees . On 



the east side bog lakes exist in which the aquatic portion 

lies within a grassland boggy area. Some of the bog lakes 

also contain Nuphar. 

Both the seepage lakes (s ix l akes above 2800 m elevation) and 

the semidra inage l akes (eight l akes above 3000 m elevation) are 

commonly occupied by Nephe lopsis obscura and to a much lesser 

extent by Helobdella stagnalis and Glossiphonia complanata. 

One bog lake containing Nuphar (Lily Pad Lake, elevation 2943 m) 

contained Haemopis marmorata and no N. obscura. All the 

examined semidrainage ponds contain abu ndant N. obscura . 

Wasatch Mountains. The Wasatch Mountain range consists largel y 

of Paleozoic limestone and shale and is typical of the Basin 

and Range mountains. This entire range drains into the 

Bonneville Basin. The few lakes between 2400 and 3000 rn elevation 

that are found in the gl aciated bowls have an entirely different 

character than the Uinta Mountain lakes with respect to 

macro-invertebrates and aquatic plant life. No semi-drainage 

lakes have been located in the Wasatch Mountains. 

No Nephelopsis obscura have been found in the Wasatch Mountain 

lakes. Erpobdella punctata is a rare resident of the seepage 

l akes. Glossi phonia complanata and He lobdella stagnalis are 

al so uncommon in these 1 akes . The rareness of I· p.!:!._n ~: tata 

may be related to its life history in aquatic substrates and 

hence it is more difficult to observe. Placobdella picta was 

found in two seepage ponds. 



Southern Utah~ Plateaus . Much of this region consists 

of the Cretaceous and Tertiary formations of the Colorado 

Plateau and in some r eg ion s a transition zone exists between 

the Colorado Pl ateau and the Great Bas in Paleoz oic formation s . 

Boulder Mountain conta ined numerous lakes above 3450 m elevat i on 

and l eeches were absent in most of t he lakes . Li mited 

observations in the high plateau re gion imply leech occupants 

are similar to the Wasatch Mo untain lakes with the rare 

occurrence of Erpobdella punctata, Glossiphonia complanata , 

Helobdella stagnalis, and Pla cobdella pi cta. 

The Kaibab Pl ateau in nor thern Arizona is a continuation of 

the high plateau region. The Ka ibab Plateau contain s many 

lakes and pond s between 2100 and 2600 m elevation . These 

karst bog pond s cont a in very few l eeches . One pond had 

Helobdella sta gnali s and one pone (Fracas La ke) contained 

numerou s Haemopi s marmorata . Fracas Lake was simi lar to 

Lily Pad Lake in eastern Uinta Mounta ins in that it was a 

bog lake with Nuphar . 

Snake Range. On the Ne vad a -U ta h border (Figure 2) three 

lak es (3100 m el evation) were examined and contained no l eeche s . 

Ruby Mountains. In centra l Nevada (Figure 2) seven l akes 

(2900 to 3100 m el e vation) were e xamined . He lobd e ll a stagna li s 

was commonly found in these l akes . 
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THE BASINS LEEC H FAUNA. Bonneville Basin Transition Zone . 

A specialize r egion of relatively high leech abundance 

occurred in the Utah Lake Drainage (Provo and Spanish Fork 

Rivers) and the Weber River drainage above the Lake Bonneville 

level of 1552 m elevation (Table 3 and Figure 3). This region 

overlaps with the majority of locations in Beck's study (1954). 

Erpobdella dubia and Erpobdella punctata were common in this 

region. Low elevation of Nephelopsis obscura and its occurrence 

in streams (1757 m elevation) was unique in this study area. 

E. dubia in the Bonneville Basin was only found above the 

1552 m elevation. The habitat diversity of springs, slow 

fiowing streams, irrigation ditches, ponds, bac kwaters 

and wetland may contribute to the species diversity. 

Likewise this region was neither covered with glaciers nor 

flooded by Lake Bon neville and thus may represent a Pleistocene 

refugium. Lower elevations of the Provo and Weber Rivers may 

extend this rich transition zone into the Lake Bonneville domain. 

A unique situation occurred in Spanish Fork River durin g 1983 

when a huge landslide blocked the river and created Thistle 

Lake some 50 m deep. Today where 50 m of water occurred, 

one spring now contains Erpobdella punctata, f. dubia, and 

Moorebdella microstoma. This i s the only location in th i s 

study which contained three species of Erpobdellidae. 



Bonnev ill e Basin. Bonnev ill e Bas in i s lar ge l y depauperate with 

respect to l eech fauna . (Table 3 , elevations be l ow 1552 m) . The 

investi gat ion s of three smal l streams (San Pitch Riv er of the 

Sev ier River drainage in southern Bonnev ill e Basin and Dove Creek 

and Deep Creek, Idaho in northern Bonneville Bas in ) di d not 

have t he leech fauna of the Tran s ition Zo ne of the Weber/Provo 

River drainages. The subbas ins wi th in the Bon nev ill e Ba s in are 

largely uno ccupied by leeches. One except i on i s in Snake Val l ey 

near Callao. This particu l ar region consi st s of numerou s spr in gs , 

subter ranea n flows, poo l s, streams and wet la nds be l ow the 

Stansbury l evel (1320 m elevation). Although l eech observat i ons 

we re rare, four spec i es were found here : Haemopis grandis 

(Fi gure 7), Glossiphonia compla nata (Figure 8), He l obdel l a 

stagnalis (Figure 9) and Erpobdella punctata(Figure 10) . This 

contrast sha r ply with the remainderof Snake Valley wi th aquatic 

locations varying in elevation from 1320 m to 1700 min wh ich 

no leeche s were found. Certa i nly further inve st i gation s are 

needed in Snake Valley . 

Be sides the addition of Haemopis grand i s to the Bonnev ill e Basi n 

list, two other leeches were found below the Stansbury l eve l at 

low elevations . 1heromyzon rude was found in Pilot Valley (fi gu re 

4 and 8 ) and Haemopis marmorata was found west of Sa l t Lake 

City in a draina ge ditch (Figure 7). Erpobd el l a punctata was 

al so found in Tul e Val l ey (Fi gure 10). 



! 

With Nephelopsis obscura commonly occurring in the Uint a 

Mountains , with Erpobdella punctata widely distributed in 

the Wasatch Mountains and Southern Utah High Plateau s , 

and with the ri ch leech fauna in the Transition Zone, 

the depauperate condition of leech species and numbers 

characterizes the Bonnevil l e Basin below the La ke 

Bonneville levels of 1552 m elevation. 

Relict Dace Ba s in s . In centra l Nevada , three basins (Steptoe , 

Butte, and Ruby/Franklin) contain only one monotypic species 

of fish, the relict dace (Rel i ctus so litar i us) . No oth er 

native fish lives in these basins and this genus i s not found 

elsewhere. During Pleistocene times, Lake Gale in southern 

Butte Basin drain ed into Lake Franklin wh ich occupied 

northern Butte Bas in and Ruby and Franklin Basins. Steptoe 

Basin is separated by lo w divides from Butte Basin. Lake 

Waring occurred in norther n Steptoe Basin)and in central and 

southern Steptoe Basin, extensive wetlands occurred. 

The leech common to the Relict Dace basins is Erpobdella dub ia. 

This leech is very common in the springs which occur above the 

Lake Waring high elevation level in Steptoe Basin and i s very 

common in sp rin gs which lie below the Lake Franklin hi gh 

elevation level in Butte and Ruby Bas in s (Table 3) . Hel obde ll a 

stagnalis commonly cohab it s many of the same spr in gs in 

northern Butte Valley, but is in frequent in Steptoe and so ut her n 



Butte Vall ey (Lake Ga l e environs) . Converse to the E. dubia 

di stribu t ion in the Re li ct Dace Basi ns , Haemopis inarrnora ta 

and Er pobdell a pun ctata occur in sp rings above the Lake 

Fran klin hi gh water elevation in Butte Vall ey whereas in 

Steptoe Basi n , Haemop i s marmorata and Erpobdella parva occur 

in sp rin gs be l ow the Lake War i ng high water elevat i on 

(Ta bl e 3) . In the se ri es of spr i ngs in nor thern Steptoe 

Bas in (Bi g Spr in gs) , four l eeches coex i sted : H. stagnalis, 

.ti_ . marmo rata , E. parva and Thero111yzo n rude . ~o bdella 

puncta t a has not been fo und i n Steptoe Bas i n. 

The s prin gs below Lake Frankl i n high wate r el evation were 

re l at ivel y ri ch in l eec h abundance. Species abundance was 

very hi gh in Ruby Valley (Table 2,3) and t hese observa t ions 

may be r el ated to t he Pl e i stocene refugium , similar to the 

Weber/Provo riv er region of the Bonnev i l le Bas in. It i s 

not ed t hat Mooreobde l 1 a rni cro stoma was found (pending fur t he r 

collection of spec i es) in both these r eg io ns . 

Colorad o Riv er Drainage Bas in. The upper St rawberry Ri ver 

system whi ch dra in s from the reg i on east of the Span i sh Fork 

and Provo Ri ve r systems and dra i ns to the Green Ri ver was 

ext ens ivel y st udi ed in 1988 . Thi s sys tem (elevat i on 2312 to 

29 52 m) con ta i ns numerous abandoned r iv er beds, backwat ers , 

wet l a nds , spr ing s , and pond s . Of the 23 s it es (many vi s i te d 

up to fo ur t imes during the summer) , He l obde ll a stagnal i s 



was found in - seven ~ites, Glossiphonia complanata and Erpobdella 

punctata were found in four sites, and Placobdella picta and 

Placobdella ornata were found in one site. Species richness 

does not compare to the west side of the divide. Higher elevations 

may contribute to the difference found between the two drainages. 

In Nevada , Railroad Basin and White/Muddy and Meadow Valley 

Washes are considered part of the Colorado River Basin sphere 

of influence because of the affinites of the fish found in 

these locations. Railroad Valley also contains Lahontan Basin 

influence based on fish. Based on the abundance of Leopard 

Frogs (Rana pipiens) in Spring Basin ,and Lake Basin and their 

presence in Meadow Valley Wash and their absence in the 

adjacent Steptoe Basin and Snake Basin (Bonneville Basin) 

except for human transplants , both Lake and Spring Basins 

can be postulated as belong to the Colorado River drainage 

sphere of influence. Both Lake and Spring Basins have had no 

nati ve fish. The leopard frog could have migrated to the 

Spring and Lake Basins shortly after the pluvial period ended 

and before the desiccation of the region. 

Placobdella ornata is found in both Spring Basin and Railroad 

Basin (Figure 8, 11) confirming the Colorado River drainage 

connection. Thus far, P. ornata has not been found in the 

Bonneville Ba s in. 
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DISJUNCT POPULATIONS. Helobdella fusca, Haemopis grandis, 

Mooreobdella microstoma, Nephelopsis obscura, and Erpobdella 

parva have widely discontinuous distributions. N. obscura (figure 13) in 

Lake Basin could have arrived by the Colorado River drainage from 

the Uinta Mountains and Colorado. However these distribution 

patterns could be explained by widespread distribution during . 

Pliocene times followed by extinctions during the pluvial times 

or the subsequent aridification of the region. Haemopis grandis 

is found in two locations: one in Snake Basin and one in Spring 

Basin (Figure 12). Haemopis marmorata, by contrast, is found 

in the basins and regions surrounding this limited H. grandis 

distribution. Competitive exclusion may have occurred here 

during the aridification of the region. Helobdella fusca 

was found in the Colorado River drainage (White River) and 

Clover Basin in northern Nevada (Figure 11). Mooreobdella 

microstoma was found in eastern Bonneville Basin and in the 

Ruby Basin (Figure 13). Erpobdella parva has been reported 

from Utah Lake (see Hovingh, 1986) and now in Steptoe Basin. 

f . parva may be a relict from Lake Waring and tending to 

occur in shallow lakes as the present Utah Lake. Furth ermore 

the absence of Erpobdella punctata in Lake, Clover, Steptoe, 

and the Lake Gale regions of Butte Valley may likewise be 

significant. Thus the distributions in Figures 11, 12, and 13 

may have different implications in leech paleobiology. 



ECOLOGICAL NOTES ON BASIN LEECH SOURCES. In an attempt to 

understand the basin springs and in particular, why some 

basins contain Erpobdella punctata and other contain Erpobdella 

dubia, conductivity, oxygen, pH and temperature were measured 

in early season (April and May) and late season (July and 

August). Analysis from both times gave remarkable agreement, 

indicating that the spring water quality was constant (Table 4). 

Plant growth however is highly variable with little growth in 

spring, extensive beds of aquatic vegetation (watercre ss ) 

during the summer, and dead vegetation in early winter. In 

general, the springs were low conductivity, low in oxyge n 

(except in the presence of algal growth) and were alkaline pH 

(Table 5). 

The gut contents of Erpobdellidae from these same sources 

were examined in early season and late season (Table 6). The 

Lake Basin Nephelop s is obsc ura show different food preference 

than the Uinta Mountain populations. Dipterans were common 

to both populations, but in the Lake Basin amphipods (n ot 

found in the Uinta Mountain semidrainage lakes) and ostracods 

were selected. Erpobdella parva showed a preference for 

ostracods and amphipods. Er po bdella dubia preyed on ostracods 

and amphipods and the spring snail (Hydrobiidae). Thu s 

Erpobdellidae were consuming the obvious macro-inverte brates 

in these water sources. 



Leech co-occupants were examined (Table 7). All aquatic sources 

with three or more specie s of leeches were analysed . Fourteen 

sourc es were identified and compared to three sources from 

British Columbia. Of the seventeen so urces, 13 sources 

conta in ed Helobdella stagnalis and Erpobdella pu nctata and 

eight sources contained Glossiphonia complanata. These three 

spec ie s were found in six Bonnevil l e Basin and Colorado River 

Bas in sources and made up mos t of the multi ple-s pecies 

co -occupant s . Two aquatic so urces in the study area contained 

two or three Erpobdellidae, whe reas two out of three sources 

in Briti sh Columbia contained Nephelopsis obscura and 

Erpobdella pu nctata together, an event not occurring in the 

Intermountain study area. The entire region contrasts sharply 

with the mi dwes tern United States where 13 leeches cohabit two 

po nds i n Minnesota (Peterson , 1983). 

DISCUSSION 

Two limitations of any biogeographical study hampers the 

interpretation of results. The first limitation is knowing how 

complete is the sampling. Haemopis marmorata in Lake Basin 

and Steptoe Bas in were readil y observed in numerous trips. 

Nephe lo psis obscura, Erpobdella parva and Erpobdella dubia 

were al so repeatedly observ ed. Where Helobdella stagnalis 

and Theromyz on rude were common, repeated sampling took place. 

Conversely, Glossiphonia complanata , Placobdella ornata, Haemopis 

and Erpobdella punctata were irregularly obse rved on repeat trips. 

Co nse quen t l y the distribution of th ese l atte r spec ies could be 



greater than described herein. Two locat ions, Calla o i n Snake 

Basin and Tule Basin fi ss ure spr in gs were very unpredictable. 

In Tule Valley I did extens iv e mo nitor i ng of the wet l and s in 

1981. In 13 time s throu ghout the yea r (every month) I had 

8 observations of Er pobde ll a punctata in 5 different spr ings. 

From 1982 to 1988, 16 trips were taken and 2 observati ons of 

f. punctata were noted in 2 sp ring s . Of the ten observ at ions, 

9 were from March through May and one was in August. Th us one 

could readily miss some leeches i n some spr in gs . 

A second limitation i s the assessment of pass iv e transport by 

other agents (human, birds , insects, win d) . Thi s bio geograph i cal 

study of aquati c fauna in the Great Basin assumes t hat 

distributions are the result of previous aquatic conn ect i ons . 

Hubbs and Miller (1948) and Miller, et al., (1974) were succe ssfu l 

in explaining the fi sh distribution in the Great Basin by st udying 

possible pluvi a l connect i ons betwee n the present i solated fish 

populations in different ba si ns . If fish did not oc cur, then no 

hypothesis could be advanced. 

In this s tudy both leeches, mo llu sks , and amphibians were noted . 

Although it is ea s i er to invo ke wind and birds fo r the transport 

of leeches and moll usk th an for fi sh and amphibian s (even today 

it is popular to sug gest t hat amphibian and fis h eggs can tra vel 

on ducks fee t), it i s mo r e aesthet i ca l ly pleas ing to contin ue 

with the study of an c ient aquat i c habitat conn ect i ons (Taylor, 

1985 and 1988). With respect to both mol lusks and l eec he s , 
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there is very little positive evidence of mollusks and leeches 

being found on either birds (Roscoe, 1955) or aquatic insects 

(Owens, 1962) in flight (see also reviews by Rees, 1965 and 

Boag, 1986 for mollusks and Sawyer, 1986 for leeches). 

Two examples of ana l ysis of passive dispersal by waterfowl in 

the Great Bas,n are represented by Skull Valley were Roscoe 

(1955) made his observation and by Tule Valley. Within Skull 

Valley, the distribution of mollusk (there are no leeches or 

amphibians except for the spadefoot (Scaphiopus intermo ntanu s ) 

which does not utilize the mollusk-contain in g water source~ 

is not uniform even though waterfowl and shorebirds utilize all 

the springs/wetlands. Figure 14 shows the layout of th e s prings, 

the distribution of the mollusks and the conductivity of the 

springs. If passive movement by waterfowl and shorebird s was 

a common event, then all the springs would contain Physa, Lymn aea, 

Sphaeriidae, Gyraulus and two species of Hydrobiid ae. One spring 

(Eight Mile Spring) is 12 kilometers from the nearest water sou rce 

(unnamed spring) and contains no mollusks . These water sources 

have been manipulated by human during the last 100 years such 

that irrigati on ditches -:on nect the central mollu s k containing 

springs and many of these areas contain reservoirs which the 

waterfowl inhabit. Water analysis (Hood and Waddell, 1968 ) shows differences ir 

is salinity. Yet thi s could only explain that one s pec i es of 

mollusks is found in Tiempe Springs. The last highest lake level 

(1264 m) allowed exotic f i sh and waterfowl to utili ze the so uth 
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portion of the Great Salt Lake (salinity approx i mate to sea water) . 

These springs are all above this lev el . Some 10,500 years ago 

the lake reach ed the Gi lbert level of 1275 m. Again these springs 

are above that le vel . Thus, in spite of wat er fowl and shorebi rds 

readily ut ilizin g these springs, the mo llu sk distri but i on varies 

from no mollusk in one sprin g to grouped distribution in other 

springs . Some 11 ,000 years has not made these sp rings uniform 

with respect to mollusk. These moll usca n observa tions extend 

to each isolated valley in the Bonnevi lle Basin. 

The second example i s the special case of Tule Valley. During 

Lake Bonnevile Provo level (1446 m) era, Tule Valley was an arm 

of Lake Bonnevill e with a shallow connection. Th i s allowed for 

the concentrati on of salts in th i s arm (wh ile Lake Bonneville 

was freshwater ) to the extent that the sal inity was greater 

than sea water. After desiccation numerous salt flats rema in 

with a series of fissure fault springs arising in the middle 

of the vall ey. These spr in gs contain the reli ct population 

of spotted fro g (Rana pretiosa) and Erpobdell a punctata and 

no living mollusks (although there i s an abun dance of sem i foss il 

shells laying about the valley floor and in the sa l t flat s) no r native f ish. 

Two lsprings (1681 and 2393 m) in Tule Valley drainage of the 

House Range contain a Succineidae and a Hyd robiidae. The 

nearest adja cent springs to the Tule Valley springs are 

Fish Springs (48 km north) and Twin Spring in Snake Valley 

(33 km west). Both Fi sh Spr ing s and Twin Springs contain an 



abundant molluscan fauna (Taylor, 1986) and all three areas 

contain an abundant waterfowl and shorebirds fauna. Th e 

conductivity of the s prings (Tule Valley, 2900; Fi s h Spring s , 

3100; and Twin Springs, 1000) would not make a difference in 

the interpretation. Helisoma from the Uinta Mountain s was 

maintained in aquaria, one with water from Twin Springs and 

one with water from Tule Valley. Survival in this 1 imited 

experiment was equivalent. Thus in some 13000 years no 

passive distribution of mollu s k has occurred between th es e 

basin. One can invoke passive distribution by birds (Rees, 

1965 and Boag, 1986) but it does not apply to the Great Bas in 

arid region. 

With respect to passive di spersal of leeches, Davies, et al. 

(1982 ) examined the possibilities with two sanguivorou s species 

(Theromyzon rude and Placobdella papillifera) and Helo bdella 

stagnalis and Nephe l opsi s obscura. Both the sanguivorou s le ec hes 

could be transport to a second water source by ducks. He l obdella 

stagnalis was not transported and only coccoons of N. obscura on aquatic plants 

fed to well-fed ducks survived the transport. To asse ss passive 

transport in the Great Basin, one must show l)the l eech is common, 

2) the passive transport vector is common, and 3) that l eech 

distribution can not be accounted for by survival in epheme ral 

water sources in the mud. 



Two cosmopolitan species, Helobdella stagnalis (Sawyer, 1986 ) and 

the bivalve Pisidium casertanum (Taylor, 1988 ) have wide distri bution 

in the Palearctic and Nearctic regions of the northern hemisphere. 

Both these species are widely distribution in the Intermountain 

region. Such wide distribution can best be explained by long-term 

survival and adaptibility to a wide range of ecological habitats 

and that such spec ie s may have lived within the region s inc e the 

Tertiary. With both western Great Basin (Lake Lahon tan) and eastern 

Great Basin (La ke Bonneville) thought to have drained to the Pacific 

in pre-Pleistocene times (Taylor ang Bright, 1987 and Taylor, 1985), 

the leech distribution may reflect such archaic aquati c conn ec tions. 

There have been postulations of connect ions, not co nt i nuou s but 

serial over time, with aquatic systems in the north (Columb ia-

Snake River and Mississippi River (Taylor, 1988) and in the east 

between the Colorado River System and the continental draina ges 

east of the divide. Such routes are postulated to explain fish 

distribution (Behnke, 1981). 

In arid region s in the Great Basin and the Colorado River Bas in, 

not much habitat is suitable for aquatic species unles s they are 

specially adapted. In the Great Basin, the mountain streams are 

flushed during spring snow melt ~nd with the 

summer storms and dry other times of the year. The bas in 

ponds are filled with water during wet years and turn to mud 

flats, baked clay and sa line flats during the dry seasons . The 

basin springs in arid regions contain a constant aquatic 



habitat within all this variability. In the absence of fi sh , 

the predatory Erpobdellidae and Haemopidae are the top of the 

food chain. They can survive in adjacent mud banks and in 

wetlands were moisture is only as low as the roots of the 

vegetation. 

The distribution in the Intermountain region is unique in that 

very few species occur within this region and that within a 

single aquatic source, only rarely do two members of the 

same family of Erpobdellidae and Haemopidae occur together. 

Is this explainable by the small size of the aquatic source, 

by competitive exclusion, or by paleobiological distribution 

and subsequent extinctions? If paleobiological distribution 

is a major factor, the present sporadic distribution patterns 

probably reflectpre-pluvial distributions. The environments 

during the glacio-pluvial period suggest that subalpine forest 

occurred at el evations between 1660 and 2340 m (Wel l s, 1983 ) 

in the Bonneville Basin. Lake Bonneville, in particular, and 

other pluvial lake s (Spring, Waring, and Franklin) im pacted 

the leech populations either positively (Franklin) or 

negatively (Bon neville). During the des i ccat i on in the la st 

13,000 years, the leeches have not moved rapidly to th e new 

aquatic sources of springs and streams . The region occupied 

by former Lake Bonneville is essentially barren of leeches. 

This con trasts s harply with Lake Franklin and the Provo/We be r 

River region which may have been highly suitabl e for l eeches 

during the gl acio-pluvial period. 
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Thus one can envision a widespread distribution of leeche s 

representing the species of the Neartic across the Intermountain 

region. In the Great Basin, the di stribution reli ed on ancient 

drainages includin g the Colorado River system. Block-faulting 

isolated the populations within basins. Both the pluvial 

period of some 600,000 years and the desiccation period of the 

last 13,000 years caused local exterminations and the present 

distributions. 

Previously (Hovingh, 1986 ) a 1 ist of leeches from western 

Colorado (from Herrman, 1970), Utah and Nevada indicated a 

decline in the number of species in an east-west direction. 

This decline can now be attributed to the lac k of fieldwork 

in the Intermountain Region and the Great Bas in in particular. 

Table 8 shows the north-south distribution of leeches fro m 

British Columbia to Arizona (all west of the contin ental 

divide). If the paleobiologica l aspects accounts for l eeches 

in the Great Basin, this 1 ist of leeches from Idaho and 

British Columbia could indicate that more species may be 

found in the Great Basin. Since Arizona is largly within the 

Colorado River Basin, more leeches should be ident ified in 

Arizona, especially within the northern region. It is of 

interest that whereas both Brit ish Columbia and the Uinta 

Mountains were covered by glaciers some 20,000 years ago, 

that so few leeche s reached the Uinta Mo untain la kes whereas 

British Columbia has extensive popu lation s. Thi s might be 



explained by abundant numbers of leeches in ad j ac ent Idaho 

which share s the Columbia River with Br i tish Columbia and 

a lack of these numbers in the Colorado River basin an d the 

Bonneville Basin adjunct to the Uinta Mountain s . 

Taylor and Bright (1987) noted that wherea s fish were 

uniformly distributed withi n the Bonnevile Basin, mollu sks 

were not uniformly di st ributed. The mo llusk formed two 

populations, that of the Se vi er drainage and that of the 

Bear River drainage. Thu s in some 8000 years of Lake 

Bonneville hi story, mol lu sk distribution did not become 

uniform. It i s too early to determine if leech distribution 

will partition withi n the Bonne vill e Basin . An indication 

that the western portion (with Haemopis grandi s) and the 

eastern portion (with H. marmo ra ta ) might sug gest such a 

partition. ~ 

Whereas fish (Hubb and Miller, 1948) and mol lu sk (Tayl or , 1985) 

are highly endemi c with the Intermountain region, leeches 

have no endemic species within th is region with the possible 

exception of Erpobdella montezuma in Arizona. Wherea s mollusc 

are undifferentiated from Pli ocen e and earlier (Taylor, 1985 ), 

fish are though to have di ffe rentia ted in the Pli ocene or i n 

the Pleistocene (Behnke, 1981). Thu s each group of species 

contributes di fferent information on bio geography, an observation 

that Taylor (1 985, 1988) has noted repeatedly. 



REFERENCES 

Barton, D.R. and Metcalfe, J.L., 1986. Life cycles, reproduction 
and diets of Dina dubia and Erpobdella punctata (Hirudinea: 
Erpobdellidae) in Canagagigue Creek, Ontario. Can. J. Zool. 64: 
640-648. 

Beck, D.E., 1954. Ecological and Distributional Notes on some 
Utah Hirudinea. Proc. Utah Acad. Sci., Arts, Let. l.!_: 73-78. 

Behnke, R.J., 1981. Systematic and zoogeographical interpretations 
of Great Basin Trouts. In "Fishes in North American Deserts·~ ed. 
R.J. Naiman and D.L. Soltz. John Wiley & Sons, N.Y. 533 pp. 

Boag, D.A., 1986. Dispersal in pond snails: potential role of 
waterfowl. Can. J. Zool. 64: 904-909. 

Bryan, K., 1919. Classification of springs. J. Geol. 27: 522-561. 

Currey, D.R., Atwood, G .• and Mabey, D.R., 1983. Major levels of 
Great Salt Lake and Lake Bonneville. Utah Geol. Min. Sur. Map 73. 

Currey, D.R. and Oviatt, C.G., 1985, Duration, average rates, and 
probable causes of Lake Bonneville expansions, stillstands, and 
contractions during the last deep-lake cycle, 32,000 to 10,000 
years ago. In "Problems of and prospects for predicting Great Salt 
.Lake levels", ed. P.A. Kay and H.F. Diaz. Center for Public Affairs 
and Administration. University of Utah. 309 pp. 

Davies, R.W., Linton, L.R., and Wrona, F.J., 1982. Passive dispersal 
of four species of freshwater leeches (Hirudinoidea) by ducks. 
Freshwater Invertebr. Biol. 1: 40-44. 

Davies, R.W., Wrona, F.J., and Everett, R.P., 1978. A serological 
study of prey selection by Nephelopsis obscura Verrill (Hirudinoidea). 
Can. J. Zool. 56: 587-591. 

Herrman, S.J., 1970. Systematics, distribution, and ecology of 
Colorado Hirudinea. Amer. Midl. Nat. 83: 1-37. 

Hood, J.W., and Waddell, K.M., 1968. Hydrologic reconnaissance of 
Skull Valley, Tooele County, Utah. State of Utah Department of 
Natural Resources Tech. Publ. # 18. 57 pp. 

Hovingh, P., 1986. Biogeographic aspects of leeches, mollusks, 
and amphibians in the Intermountain region. Great Basin Nat. 46: 
736-744. 

Hubbs, C.L. and Miller, R.R., 1948. The zoological evidence. Bull. 
U. Utah 38: 18-166. 



Hubbs, C.L.; Miller, R.R., Hubbs, L.C., 1974. Hydrographic 
history and relict fishes of the north-central Great Basin. 
Mem. Calif. Acad. Sci. vol VII. 259 pp. 

Klemm, D.J., ed. 1985. A guide to the freshwater Annelida (Polychaeta, 
Naidid, and Tubificid Oligochaeta, and Hirudinea) of North America. 
Kendall/Hunt Publ Co .• Dubuque, Iowa. 198 pp. 

Lao, Y. and Benson, L., 1988. Uranium-Series age estimates and 
paleoclimatic significance of Pleistocene tufas from the Lahontan 
Basin, California and Nevada. Quatern. Res. 30: 165-176. 

McCoy, W.D., 1987. Quaternary aminostratigraphy of the Bonneville 
Basin, western United States. Geol. Soc. Am. Bull. 98: 99-112. 

Mifflin, M.D., and Wheat, M.M., 1979. Pluvial lakes and estimated 
pluvial climates of Nevada. Nev. Bur. Mines and Geol. Bull. 94. 
57 pp. 

Owen, D.F., 1962. Helisoma anceps transported by a Giant Water 
Bug. Nautilus 75: 124-125. 

Pennak, R.W., 1968. Colorado semidrainage mountain lakes. Limnol. 
Oceanogr. _!!: 720-725. 

Peterson, D.L., 1983. Life cycle and reproduction of Nephelopsis 
obscura Verrill (Hirudinea: Erpobdellidae) in permanent ponds of 
northwestern Minnesota. Freshwater Biol . 2: 165-172. 

Rees, W.J., 1965. The aerial dispersal of mollusca. Proc. Malac. 
Soc. Lond. 36: 269-282. 

Roscoe, E.J., 1955. Aquatic snails found attached to feathers of 
white-faced glossy ibis. Wilson Bull . 67: 66. 

Sawyer, R.T., 1986. Leech Biology and Behavior. Clarendon Press, 
Oxford. Three volumes, 1065 pp. 

Synder, C.T., Hardman, G., and Zdenek, F,F., 1964. Pleistocene 
Lakes in the Great Basin. U.S. Geol. Sur. Misc. Geol. Invest. 
Map I-416. 

Taylor, D.W., 1985. Evolution of freshwater drainages and molluscs 
in western North America. In: "Late Cenozoic History of the Pacific 
Northwest", ed. C.J. Smiley. Am Assoc. Adv. Sci. Pac. Div., 
San Francisco. pp. 265-321. 

Taylor, D.W., 1986. rstat~s report on Fish S~~ings pond snail. 
Prepared for U.S. Fish and Wildlife Service. 29 pp. 



Taylor, D.W., 1988. Aspects of freshwater mollusc ecological 
biogeography. Palaeogeography, Palaeoclimatology, Palaeoecology 
62: 511-576. 

Taylor, D.W., and Bright, R.C., 1987. Drainage history of the 
Bonneville Basin. Utah Geolog. Ass. Publ . ..!..§.: 239-256. 

Wells, P.V., 1983. Paleobiogeography of montane islands in the 
Great Basin since the last glaciopluvial. Ecol. Mon. 53: 341-382. 

Williams, T.R., and Bedinger, M.S., 1984. Selected geologic .i and 
hydrologic characteristics of the Basin and Range Province, western 
United States. Pleistocene Lakes and Marshes. U.S. Geol. Sur. 
Misc. Invest. Ser., Map 1-1522-D. 



, 

TABLE 1. LIST OF LEECHES IN THE INTERMOUNTAIN REGION OF 

UTAH AND NEVADA AND ADJACENT REGIONS OF THE GREAT BASIN. 

Glossiphoniidae 

Theromyzon rude(Baird, 1863) 

Glossiphonia complanata (Linnaeus, 1758) 

Helobdella stagnalis (Linnaeus, 1758) 

Helobdella fusca (Castle, 1900) 

Placobdella (Batracobdella) picta (Verrill, 1872) 

Pl acobdel la ornata ( Verri 11 , 1872) 

Haemopidae 

Haemopis marmorata (Say, 1824) 

Haemopis grandis (Verrill, 1874) 

Erpobdellidae 

Nephel ops is obscura ( Verri 11 , 1872) 

Erpobdella punctata (Leidy, 1870) 

Erpobdella (Dina) dubia (Moore and Meyer, 1951) 

Erpobdella (Dina) parva (Moore, 1912) 

Mooreobdella microstoma (Moore, 1901) 
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TABLE 3. DISTRIBUTION OF LEECHES IN NUMEROUS DRAINAGES AS 

PARTITIONED BY PLEISTOCENE LA KE LEVELS AND MOUNTAIN ELEVATIONS 

VI 
QJ 
.c 
u 
QJ 

VI QJ 
QJ ..., 

"' "' ·~ .c VI ..., ,a E 
VI ..., ,a ..., ,a 0 

'i ~ C: ,a VI ,a ..., ..., 
• .... ,a "' ,a L ·~ L ,a VI 

0 C: "' ~ "' 
..., 0 -c :, ..., ,a "' 0 

VI 01 u a. ..., 
"' QJ c C: u u > L 

L QJ "' VI E u C: -c "' VI C: .a L u 
QJ ..., ..., :, 0 ·~ L :, "' L .a :, ::, ,a ·e .a ·~ VI .... u a. 0 L E 01 0 a. -0 Q. 
E VI 
:, 

~ w .,: .,: ...: ..,;_ .._; .._; .._; z: "" :x: :x: :x: :c 

Bonneville Basin 
above 2500 m 12 9 3 2 2 4 3 
1552-2500 m 1/ 57 3 2 1 2 
1552-2500 m ij 22 13 2 3 3 6 4 1 

1446-1 552 m 42 2 2 
1373-1446 111 31 0 
below 137 3 111 60 B 4 1 1 4 

Colorado Basin 
above 2500 111 45 19 7 5 2 2 5 4 
1800-2500 m 2n 5 4 3 2 
below 1800 111 2 1 

Railroad 
above 1485 m 11 0 
below 1485 m 10 2 2 

Lake 
above 1825 m 1 0 
below 1825 Ill 5 3 2 2 1 

Spriny 
above 1760 8 0 
below 17 60 13 3 2 1 1 2 

Butte (Gale) 
above l 906 111 5 2 2 
below 1906 m 0 0 

Ruby/franklin 
above 1850 m 6 3 1 2 
below 1850 m 14 11 8 2 9 1 

Clover 
above 1730 m 12 0 
below 1730 rn 4 2 1 

Steptoe 
above 2100 m 8 0 
1762-2100 m 48 10 3 1 8 
below 1762 m 4 1 1 1 1 

La hon tan 
above 2500 m 7 3 3 
1800-2500 m 3 0 
below 1800m 10 0 

Fraser River :~asi n 7 2 2 5 4 3 

.!/ Sources in Bonnevil 1 e Basin exclude those in Footnote 2. 

. 2/ Sources in the Weber, Provo and Spanish Fork drainages of the 
Bonneville Basin 



TABLE 4. ANALYSIS OF LEECH-OCCUPIED SPRINGS FOR CONDUCTIVITY, pH, 
OXYGEN, AND TEMPERATURE 

LOCATION DATE 

(B 5-19) 36ac. Pilot Valley Aug. 19 
South Patterson Spring May 4 

CONDUCTIVIT Y 

380 @ 18 C 
370@ 16.5 C 

(36/66) 22c Steptoe Valley Aug. 19 315@ 24 C 
Big Spring April 18 260@ 13.5 C 

Aug 19 330@ 22 C 
April 18 270@ 13.0 C 

(26/67) 3laa, Steptoe Valley Aug. 19 24 0@ 21 .5 C 

(25/66) lla, Steptoe Valley Aug. 19 275@ 19 C 
Flat Spring April 19 250 @ 13 C 

(28/63) 36a Stertoe Va 11 ey Aug1; 19 205 @ 15 C 
Thompson Spring April 19 230 @ 10 C 

(28/63 ) 36c Steptoe Valley Au g. 19 250@ 14 C 
Currie Ga rd ens April 19 240 @ 11 C 

(29/63) 35a Steptoe Valley Aug. 20 300 @ 20 C 
April 19, 290@ 18 C 

Aug 20 300 @ 21 C 

(1 9/63 ) 33cb Steptoe Valley Aug 20 
Aug 20 
May 4 

(9 /65 ) 24 #1 Lake Valley 

(9/6 5) 2/l #2 Lake Valley 

(18/66) 24 Spring Valley 

(18/66) 12 Spring Valley 

Aug 20 

Au g 20 

Aug 20 
May 3 
Aug 20 

/\u g 2 0 
May 3 

(C 10-17) 36 #1 Snake Valley Aug 21 
May 3 

(C 10-17) 36 #2 Snake Valley Aug 21 
May 3 

(C 10-17) 36 #3 Snake Valley Aug 21 
May 3 
May 3 

(C 17-15) lOaab Tu1e Valley Aug 21 
May 2 

Aug 21 
May 2 

290 @ 15 C 
330@ 16 C 
290@ 10 C 

280@ 19.5 C 

295@ 21 C 

95@ 16 C 
90@ 15 C 
95@ 16 C 

65@ 16 C 
50@ 15 C 

820@ 27 C 
500@ 17 C 

300 @ 17 .C 
315@ 19 C 

320@ 20 C 
310@ 16 C 

1600 @ 2 9 C 
1550 @ 27 C 

1600@ 27.5 C 
1450 @ 24 C 

OXYGEN pH 

6.4@ 15.9 C 7.66@ 15.8 C 
4.6@ 14.5 C 6.80@ 14.7 C 

3.1@ 17.7 C 7.64@ 18.1 Copen H
2 7.6@ 14.2 C 8.35@ 15.5 C 

2.5@ 17.0 C 7 . 51@ 15.5 C roots 
4.9@ 14.0 C 7.87@ 14 .3 C 

5,0@ 18.7 C 7.6@ lA,4 C Lookout 

1.2@ 15.0 C 7.82@ 15.2 C 
6.5@ 13.5 C 7.90@ 13.6 C 

7.0@ 11.6 C 7.75@ 11.6 C 
8.1@ 11.3 C 7. P.8@ 11.9 C 

7.0 @13. 7 C 7.83 @ 13.7 C 
7.6@ 13.6 C 7.77@ 14.2 C 

3.7 0 20.8 C 7.69@ 20.9 C source 
4.9@ 20.8 C 7.49@ 21 

4.3@ 21 C 7.48 @ 21.1 r. stream 

4.3@ 12.9 C 
3.5@ 13.7 C 
7.5@ 10.3 C 

7.49@ 12.8 C spring 
7.74@ 13.3 C reserve 
7.31@ 10.6 C re servo 

1.9 @ 17.2 C 7 .69@ 17.6 C 

5.1@ 18 .6 C 7.35 @ 18.5 C 

12.4@ 18.4 C 9.54@ 18.6 C sprin0 
17.4@ 20.4 C 10. 2 @ lq .7 C alqae 
5.5 @ 16.6 C 7.9@ 14.l C outlet 

4.5 @ 13 .6 C 6.53 @ 14 .7 C 
7.9@ 13.4 C 6.6 @ 13.0 C 

5.7 @ 19.9 C 
7.8@ 17.2 C 

1.7@ 15.7 C 
7.2@ 16.5 C 

13.4@ 17.1 C 
12.2 @ 19.4 C 
27.8@ 15.8 C 

1.6 @ 2fl .3 C 
l.tl @ 18.5 C 

4.9@ 27.5 C 
6.1 @ 25 C 

7.53 @ 23.5 C 
7.65 @ 17.4 C 

7.60@ 15.5 C 
8.3@ 15.9 C 

9.50@ 19.6 C 
9.68 ~ 16.7 C an ser ir 
9.74@ 13.2 C alqae 

7 .40@ 28.0 C source 
7.60@ 28.8 C 

7.83 @1 7. 3C "C " 
8.?2@ 23.9 C 
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TABLE 7 . Characterization of water sources by the multiple number (more than 
three) leech species. 

rd rd 
1/) .µ rd E ,,- rd .µ rd 0 .....- c:: rd 1/) rd .µ .µ 
rd rd rd s.... ..... s.... rd 1/) 
c:: rd .....- rd .µ 0 ,::, :, .µ rd rd 0 
O'l u 0. .µ rd QJ E c:: u u •r- > s.. 
rd 1/) E u c:: "O s.... rd 1/) c:: .0 s.. u .µ :, 0 ,,- s.... :, rd s.. .0 :, :, "' ,,-
1/) 4- u 0. 0 s.. E O'l 0 0. ,::, a. E 

:c :c t!) Q.. Q.. f- :c :c z: w w LLJ :::E 

Bonneville Basin 

Bloods Lake, 2934 + + + 
Provo dr. 2825 + + + 
Thistle, 1600. + + + 
Ca 11 ao, 1320 + + + + 

Colorado Basin 
Posy Lake ,2646 + + + + 
Strawberry,2525 + + + 
Strawberry,2312 + + + + 
Strawberry R,2312 + + + 

Railroad 
Bullwacker,1452 + + + 

Lake 
Wambolt,1810 + + + 

Spri ngl/12 ,1710 + + + 
Spri ngl3/ 24, 1710 + + + 

Ruby 2b,1830 + + + 

Steptoe ,1739 + + + + 

Fraser Riverdr. 
Chubb lake + + + + 
Moose Lake + + + 
neChi lko Lake + + + 



Table 8. North-south distribution by province and state from British 

Columbia to Arizona. The data is derived from Klemm (1985), Herrman 

{1970), Sawyer (1986) and this paper. The Mooreobdella microstoma 

listing for the Great Basin needs confirmation. 

British 
Columbia 

Idaho Utah-Nevada ,Utah-Colorado Arizona 

Great Basin Colorado 

Actinobdella inequiannulata 
Albo9lossiphonia heteroclita 
ActinoL>della phalera 
Pl acobde 11 a pi c ta 
Glossiphonia complanata 

ll elobdella elon9ata 
llelobdelld fusca 
Marvinmeyer ia lucida 
ll elobdel l a s ta<Jnali s 
Placobde lla montifera 

Placobdella ornata 
Placobde lla parasit1ca 
Theromyzon tessulaturn 
Theromyzon rude 
Myzobdella lugubris 

Piscicoloa punctata 
Piscicola salmositica 
Piscicola milneri 
Haemopis grandis 
II a e 1110 p i s k i n 9 i 

llaemopis marmorata 
Erpobde lla anoculata 
Erpobde lla parva 
Erpobd ella dubia 
Erpobde lla punctata 

Erpobdella montezuma 
Mooreobdella fervida 
Mooreobdella microst6ma 
Hephelopsis obscura 

TOTAL 

+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 

+ 

18 

+ 

+ 
+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 
+ 

+ 
+ 
+ 

17 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 
+ 

( +) 
+ 

13 

River Basin 

+ 
+ 

+ 

+ 

+ 

+ 

+ 
+ 
+ 

+ 

10 

+ 

+ 

+ 

+ 

+ 

+ 

6 
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FIGURE 1. A map of the Intermountain region showing the distribution 

of the states, the present major drainages, and Pleistocene lakes. 
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FIGURE 2. Map showing the basin s of western Utah and eastern Nevada. 

The · vertical large names are Pleistocene lake names, the vertical small 

names are the basin names, the hand-written names are the mountains, and 

the small horizontal names are lakes and communities. 
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UTAH 

U l 111 , 1 L.l~ ' ' 

·,- ,-
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FIGURE 3. A map showing the state of Utah with respect to the Bonneville 

and Colorado River Drainage Basins and in respect the the Uinta Mountains, 
the Wasatch Mountains, and the Southern Utah High Plateau. The dotted 

region is the Weber,Provo, and Spanish Fork region with its special leech 

fauna . 



Figure 4. Distribution of four Glossiphoniidae species in Utah. 
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Figure 5. Distribution of Helobdella stagnalis in Utah 
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Figure 6. Distribution of four species of Erpobdellidae in Utah. 

The number associated with the letter s indicate s the number of 

s ites at that location in which the particular leech was found. 
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Figure 7. Distribution of Haemopis grandi s and Haemopis 

marmorata in the Great Basin. 
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Figure 8 . Di s tribution of three spec i es of Glossiphoniidae in 

eastern Great Basin. 
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I Figure 9. Distribution of Helobdella (Glossiphoniidae) in the 

Great Basin. 
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Figure 10. Distribution of Erpobdellidae in eastern Great Basin. 

• 

I 
I 

~ ··---·\--···~< 

\ 

:=u, \ 
0 \ • ) ~ - ·-·· , \ . 

cP \ .... 
: 0 8 • . ..... ··· 

/ '..,--,--<; '·.,·/ 

'· c,·- ~ / \ ~>~ 
'i.,-/ Rush 1 S(_;J 

·--·--~. ---/.:.:...~.=:. .. : ' ! , ~ .. :.'.::>l ,/'··.°! 
/ ' .. ,./ -·-··1 ·,·-· r· 

\...... ..r···...J 

" : Q • ..:L--
1\ , ll 
, '-', ~ 

\ _, 
\ ,.-..• .,.:· 
I ,J 

. . -,., . \ ·--···-··--·-·~····-·-··;:;,-······· 

j 2 J 
......... ' ··--···--···--·······-··----, ( ........ -.- --

oOO 



I 

C 

• 

Figure 11. Distribution of Placoudell a ornata and Helobde l la 
f usca in Nevada and Utah. --
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Figure 12. Distribution of Haemopis marmorata and Haemopis 
grandis in the Intermoun tain region. 
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Figure 13. Distribution of Nephelopsis obscura, Ereobdella 

ra rva , and Mooreobdella mi cros tomil (to be confirmed) 
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Figure 14. Map of Skull Valley, Bonneville Basin, showing the 

springs. The number in parenthesis is conductivity of the water. 

The mollusk fround in springs are li sted below each spring. Squares 

represent townships (9.5 km). Willow Spr ings is the location of 

the area in Roscoe (1955) report. Adapted from Hood and Waddel 1 ( 1968 ). 
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