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AN ABSTRACT OF 'THE THESIS OF' John Edward Palmer for the 

Master of Science in Biology presented July 31, 1975. 

Title: Biochemical Description of a Lava Tube Lake in 

Southeast Oregon. 

APPROVED BY MEMBERS OF THE THESIS COJYlMITTEE: 

Ric Forbes, Cna.irman 

Richard Petersen 

Earl Rosenwinkel 

A Pleistocene lava tube cave in southeast Oregon has 
. 

a sE::asonally :fluctuating lake occupying the le.st 1200 to 

2000 feet. Three enderai e inverteb:rate species in..'1-:tabi t the 

lake: Kenkia rynchida Hyrnan; Asellus sp.; and ptygQtiroIEE.§_ 

hubbsi Shoemake I'. Lit tle is known hm.rever, about their en-

vironment. 

The purpose of t h is study ·was to describe various 

physical and chemical parameters of Malheur Ca.ve Lake. 



Parameters studied include: dissolved oxygen; pH; total 

alkalinity; Na, K, Ca, Mg, As and Hg concentrations; water 

temperatures; water level fluctuations and turbidity; 

plankton content; and geothermometry. A food chain is 

hypothesized for the endemic invertebrate species. Data 

was collected monthly, excluding March 1975, from November 

1974 through June 1975 at six stations on the lake. 

Malheur Cave Lake has a low biological oxygen demand, 

is circumneutral in pH, and low in ion concentrations. No 

thermocline exists, 8nd the lake is homeothermic regard­

less of changing epigean ambient temperatures. Geothermal 

activity maintains homeothermy and a temporal constant 

water temperature of approximately 16°c. The lake, with 

its three endemic invertebrate species, is essentially an 

island, with a high degree of stability. 
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INTRODUCTION 

Research in North American limestone and lava caves has 

centered on the faunal species exhibiting cave ctdaptation 

(Benedict and Malcolm, 1973; Hyman, 1937, 1945, 1956, 1960; 

Gurney, 1961; Ka.mp, 1963; Causey, 1960, 1972; Kenk, 1973), 

and several authors hc.ve reviewed information on cave-adapted 
'7 

organisms in the western United States (Crawford, 1974; Hol­

singer, 1974; Peck, 1973). However, little research has 

focused on the chemical and physical parameters of North Amer-

ican lava tube caves. 

Malheur Cave is a Pleistocene lava tube located in Har-

ney County, Oregon (R. 36E., T. 27S., sec. 18) at an eleva­

tion of 4000 feet. The ca.ve is approximately 3000 feet long, 

with a seasonally fluctuating lake occupying the last 1200 to 

2000 feet. l·'ialheur Cave is the only lava. tube known to con-

tain a lake. The lake harbors three endemic species of in-

vertebrates: Kenkia rynchida Hyman, an aquatic troglobitic 

flatworm; Asellus sp., an aquatic troglobitic isopod; and 

Stygobro~2§_ hubbsi Shoemaker, an aquatic troglobitic amphipod. 

Little is knov.n, hm·Iever, of the chemical and physical envi-

ronment in which these three species live. 

The object · of this study was to ascertain and . account 

for the following parameters cf Malht:ur Cave Lake: the lev-

els of dissolved oxygen, pH, alkalinity, and specific ions; 



2 

water temperature; vertical water level fluctuations; turbidi­

ty; and estimated thermal reservoir temperatures. I also 

sought to hypothesize a food chain for the three endemic in­

vertebrate species occupying the lake. Data acquired through 

this study would be useful to others investigating the lake 

and its inhabitants. 



~ 

MATERIALS AND METHODS 

In general, data on the lake were collected monthly, 

excluding March 1975, from lfovember 1974 through June 1975. 

Six stations were designated on the lake at 200 ft intervals 

by yellow tags placed on the North wall of the cave, with 

the first station 1800 ft from the entrance. At each sta­

tion, dissolved oxygen was recorded at 1.0 and 6.0 ft depths 

with a Yellow Springs Model 51A Dissolved Oxygen Meter, and 

pH was recorded ,,.Ji th a Corning Model 6 Field pH Meter. Sur­

face and bottom water samples were collected in polyethylene 

cubitainers for ion analysis. no bottom water samples were 

obtained in April, May, or June. Weter turbidity was ob­

served at the 2000 ft mark, utilizing a six-volt headlamp 

directed perpendicular to the water for illumination, and 

yellow tape placed on the dissolved oxygen probe at 1.0 ft 

intervals. A water guage was placed at the 1760 ft mark 

November 29 to measure vertical water rise. The water on 

this date ·1-:as the lm·:est observed during the study and was 

arbitrarily set at o.oo. Benthos samples were collected in 

November and. Nay ·with an Eckman Dredge for examination of 

plankton content. The dredge material 11:as diluted to 1 liter 

with distilled \·.;o.ter, a.nd two 100 ml aliquots were filtered 

with 0.45 micron membrane filters (type HA Millipore) and 

examined microscopically at 400 x. Two water sarr;ples from 
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November and May were selected at random, and two 100 ml ali­

quots "re re filtered with 0. 4 5 micron membrane filters (type 

HA Millipore) and examined microscopically at 400 x. Total 

alkalinity \·ras determined by the Gran Plot method (Stumm and 

Morgan, 1970) with two water samples selected at random from 

each month of the study. F.yan thermographs, :Model D-45WP, 

were placed on the bottom of the lake at 2200, 2500, and 2800 

ft marks, and changed monthly to record temperatures for 

thirty-day periods. The water samples were analyzed for Na, 

K, Ca, Mg, As and Hg by Northwest Testing Laboratories, using 

a Perkin-Elmer Model 306b atomic absorption spectrophotometer 

according to the manufacturer's instructions. To estimate 

the last temperature of water-rock inte r action, and minimum 

thermal reservoir temperatures, the emperical method of Four­

nier and Truesdell (1973) was used. It is based upon molar 

Na, K, and Ca concentrations in natural waters from tempera­

ture environments ranging from 4 to 340°c. One water sample 

was se~ected at random from each month of the study for geo­

thermometry calculation (Table VII). 



RESULTS· 

I DISSOLVED OXYGEN 

For the altitude and temperature of Malheur Cave Lake, 

100% dissolved oxygen saturation is approximately 8.14 ppm, 

given by S'= S x 7~0 for temperatures below 25°c, where S'= 

solubility in ppm, S = solubility at 760mm Hg, and P = atmos­

pheric pressure at time of sample collection (Lind, 1974). 

During the entire study, _difficulty was encountered attempt­

ing to properly calibrate the dissolved oxygen meter. The 

meter failed to remain calibrated to the specific altitude 

of Malheur Cave. As a result, the meter was calibrated prior 

to each recording of dissolved oxygen. November data showed 

the lowest dissolved oxygen level, 7.4 ppm, followed by a 

substantial increase for the remainder of the study (Table I). 

The range for dissolved oxygen levels was 7.4 to 9.3 ppm, 

with no significant fluctuations between one and six-foot 

depth readings, or at different stations. With the exception 

of November, dissolved oxygen levels were above 100';b satura-

tion. 

II pH 

The pH of 1'1eTheur Cave Lake ranged from 7. 0 to 7. 2 dur-
,I 

ing December, with a subsequent rise occuring in January, 

• 
I . 
• 
' ! 
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April, and _.May (Table II). The highest pH level was recorded 

in May, with a subsequent drop in June. The lowest pH level 

recorded during the study was 7.G, and the highest level 8.4. 

No data on pH were obtained for November and February due to 

meter failure. 

III PLANKTON ANALYSIS 

In both the two water samples and benthos samples, 

there was no evidence of plankton content. There appeared 

to be no fragments and/or complete skeletal components. 

IV TOTAL ALKALINITY 

Total alkalinity values for Malheur Cave Lake ranged 

from 62 mg/l Caco3 to 78 mg/l Caco3 (Table III). There was 

no significant fluctuations between surface and bottom alka­

linity values, or at the different stations. 

V ION CONCENTRATIONS 

The two trace elements tested from one acidified Novem-

ber water sample, As and Hg, were near detection limits with 

values of 5.0 ppb and less than 0.2 ppb respectively. Con­

centrations for Na, K, Ca, and Mg are given in Table IV. 

Sodium concentrations generally increased from January through 

May, decreasing in June. The range of Na concentrations dur­

ing the study was from 39.5 to 47.6 ppm. Potassium. concen­

trations showed a general increase in .January which persisted 



throughout the study. The range of K concentrations during 

the study was from 2.6 to 3.6 ppm. Calcium concentrations 

showed no general increase during the study, with a range 

from 9.0 to 10.4 ppm. Magnesium concentrations showed a 

general increase from December through June, with a range 

from 2.2 to 3.1 ppm. 

VI WATER TEMPERATURES 

7 

Surface and bottom temperatures recorded during the 

study varied a maximum of 1.1°c. Slight decreases in temp­

erature at both surface and bottom occurredfrom January 

through May (Table V). June surface temperatures showed a 

slight increase. During the study, maximum surface and bot­

tom temperatures were 16.8 and 16.1°c respectively. Minimum 

surface a.nd bottom temperatures were 16.0 and 15.o0 c respec­

tively. Maximum fluctuation for any one station and month 
0 was 0.8 c. 

VI I WATER LEVELS 
AND TURBIDITY 

December, January, and April water gauge data showed 

the largest influx of water into the lake (Table VI). Feb-

ruary and May increases were slight. Data recorded May 14 

and May 23 show the peak water level for the study. The 

water reached its highest level early in May, peaking at or 

near Ma.y 14, dropping slightly the latter part of May, and 

drop-ping significantly during June. Tota.l vertical water 

-------

I . . .• 
! 
" . • . 
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rise observed was 3.0 ft, while the distance from the cave 

entrance to the lakeshore decreased a total of 725 ft, from 

1750 ft to 1025 ft down-tube (Table VI). 

In November, with a depth of 8.0 ft at the 2000 ft 

8 

mark, the bottom was clearly visible (Table VI). From De­

cember through April, with depths from 8.65 to 10.70 ft, 

visibility was approximately 2.0 ft. From May 14 through 

June, with depths from 10.95 to 9.85 ft, the bottom was clear­

ly visible again. 

VIII ESTIMATED MINIMUM THERMAL 
RESERVOIR TEMPERATURES 

( GEOTHERI"IOMETRY) 

The temperature of Malheur Cave Lake was relatively 

constant during the study (Table V), and higher than region­

al mean ambient temperatures of approximately 8.o0c (Water 

Information Center, 1974). The high, consistent temperatures 

suggest geothermal activity. 

Data for most geothermal waters cluster near a straight 

line when plotted as the function log(Na/K) + ~ logwca/Na) 

versus reciprocal of absolute temperature, where ~ is either 

1/3 or 4/3 depending upon whether the water calibrates above 

or below 100°c (Fournier and Truesdell, 1973). 

Data for Malheur Cave Lake (Table VII and Figure 1) 

calibrated below 100°c, hence~ = 4/3. The estimated minimum 

thermal reservoir temperature was 75°c. 



DISCUSSION AND CONCLUSIONS 

The dissolved oxygen levels of Malheur Cave Lake indi­

cate little demand is placed on the oxygen in the water by 

biological activity and/or waste material. The rise in dis­

solved oxygen levels coincides with the influx of water, but 

there appears to be no solid explanation to account for the 

increase. It is assumed that no significant fluctuations in 

atmospheric pressure occurred, the temperature of the lake is 

relatively constant, and reactions occurring in the surround­

ing rock would not account for the higher levels. 

The pH changes in the lake coincide with water influx. 

The entire soil region of the cave is characterized as alka­

line, and it is believed the surrounding basaltic rock con­

tributes carbonate species to the lake, raising the pH. 

The pH levels of the lake are not uncommon for waters in the 

area, and similar to tested regional geothermal springs (Mar­

iner et. al., 1974) • 

. The water levels of Malheur Cave I;ake vary seasonaJ.ly, 

with a lag period relative to regional precipitation. A 

specific wate>r sou:r:ce for the lake would be unfeasible to 

hypothesize, since arid region groundwater exhibits a great 

deal of lateral movement, but it is believed that Malheur 

Cave intersects the groundwater table(Longwell,Flint,Sanders, 

1969). A reservoir, constructed during the 1940's, is locat-
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ed approximately 1/4 mile North of the cave, and could con­

tribute water to the cave lake. ~ However, a water gauge 

placed in the reservoir showed no correlation between water 

levels in the cave and reservoir. Extensive ceiling drip 

is present above the lake portion of the cave, but would not 

account for the large influx of water. The cave entrance 

does contribute a small amount of water to the lake through 

a small stream which, during February through April, did 

reach the lakeshore. 

Water entering the lake appears to do so through the 

floor and/or walls beneath the water level. The presence of 

a geothermal reservoir at some depth beneath the tube offers 

support to this contention. During a period of rapid water 

influx into the cave lake, one would expect a cooling and 

equilibration of water temperatures. However, as the data 

illustrate, the temperature of the lake remains relatively 

constant. This can only be due to the presence of a geo­

thermal source at some depth, and a characteristic movement 

of water to the lake. Water movement into the cave lake 

most likely follows a do~nward and/or lateral percolation 

to the geothermal source, upon which it is heated and subse­

quently moves up .... rard into the cave. This pattern of move­

ment would account not only for the stable water temperatures, 

but also the observed turbidity, which results from bottom 

sediment disturbance. 

In determini~g thermal reservoir temperatures, there 

are five basic assumptions which should be enumerated: 
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(1) Temperature dependent reactions occur at depth; (2) There 

is an adequate supply of the constituents that are used as a 

basis for geothermometry; (3) Water-rock equilibrium occurs 

at reservoir temperature; (4) There is negligible re-equilib­

rium at lower temperatures as the water flows from the reser­

voir to the surface; (5) There is no dilution or mixing of 

the hot water coming from depth with shallow water. With the 

possible exception of (4) and (5), the basic assumptions 

probably apply to Malheur Cave. It is feasible, due to the 

temperature of the cave lake relative to the estimated ther­

mal reservoir temperature, that dilution of the hot water and 

re-equilibration at lower temperatures occurs as the water 

flows from the reservoir to the surface. If indeed a dilu­

tion and re-equilibration is occurringbetween the thermal 

reservoir and cave lake, the estimated temperature for the 

geothermal reservoir of Malheur Cave Lake (75°c) would be much 

higher. If no dilution and/or re-equilibration occurs, the 

estimated geothermal reservoir temperature may be accurate, 

and the geothermal source may be "weak". 

The concentrations of Na, K, Ca, and Mg in the lake are 

low compared to regional geothermal springs, but possible 

contributing sources are limited due to non-exposure of the 

lake to the surface. Sodium is the principal ca.tion, which 

correlates with tested regional geothermal springs (Mariner 

et. al., 1974). Arsenic and Mercury,. often associated with 

geothermal waters, were found in minute concentrations in the 

lake. The amount of mixing that could occur between the geo-
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thermal source and the lake by other waters may contribute to 

the low values. 

It is hypothesized that the three endemic invertebrate 

species occupying the lake have a detritus food chain. Re­

duced carbon sources could include: organic debris contrib­

uted through human activity, such as wood planks, garbage of 

various sorts; bacterial and fungal types, referred to as 

"cave slime" and "moon milk", present on the walls in the 

region of the lake; and dead invertebrate material. The in­

vertebrates are probably low in population and metabolic ac­

tivity, as is common with troglobitic species (Poulson and 

'White, 1970), such that a large demand for nutrients may not 

exist. It appears that many of the parameters studied coin­

cide with and support data on the environment of endemic 

cave species, that is: the pH is at or above neutral, the 

temperature is relatively constant, and the water is "clean" 

or "good", referring to high dissolved oxygen levels. Such 

is the environment of Malheur Cave Lake. 

In conclusion, Malheur Cave Lake has a low biological 

oxygen demand, is circumneutral in pH, and low in ion concen­

trations. No thermocline exists, and the lake is homeotherm­

ic regardless of changing epigean ambient temperatures. Geo­

thermal activity maintains homeothermy and a temporal con­

stant water temperatu.re. The lake, with its three endemic 

invertebrate species, is essentially an island, with a high 

degree of stability. 



DATE 

29 November 

31 December 

31 January 

22 February 

26 April 

23 May 

14 June 

TABLE I 

DISSOLVED OXYGEN LEVELS OF 
MALHEUR CAVE LAKE 

LAKE STATIONS 
1800 2000 2200 2400 2600 2800 AV. 

1' 6• 1'H _ 6_t_ __ j•_ - ~· 1' 6• 1' 6• 1' 6• D.O, ' %SAT. 

7.4 7.4 7.4 7.4 7.6 7.6 7.4 7.4 7.4 7.4 7~6 7.6 7.46 91.64 

* * * * * * * * 9.1 9.2 9.2 9.3 9.20 113.02 

a. 7 a. 7 a.6 a.s a.a a.a a. 1 a. 1 a.6 a. 7 a.6 a. 1 s .• 67 106.57 
a...a a.a 9.o a .. a e .• a a·.9 a.a a •. s a.a a.a a.a a.a a.a2 108.41' 
e.e a.a e.0 a.a e.a a.6 a.a a.1· a.a a.a a.a a.a 0.11 · 101.ao 

a.1 a.6 0.a a.a a.1 s.6 s.1 s.6 e.a· a~6 s.4 a.a · a.14 101.39 . , 

a.1 a.6 a,6 a.5 a.& a.6 a.6 a.1 a.5 e.5 8.5 a.6 s.59 105.54 

*meter malfunction 

.... 
\.II 
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TABLE II 

pH LEVELS OF MALHEUR CAVE LAKE 

LAKE STATIONS 
DATE 1800 2000 2200 2400 2600 2800 

31 December 7 .1 7 .1 7.0 7 .1 7.2 7.2 

31 January 7.7 7.6 7.4 7.7 7.5 7.6 

26 April 8.0 8.0 8.0 8.0 8.0 7.6 

23 May 8.4 8.4 8.2 8.2 8.2 8.2 

14 June 7.8 7.8 7.9 7.8 7.9 7.8 
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TABLE III 

TOTAL ALKALINITY OF MAL..BEUR CAVE LAKE 

DATE AND SAMPLE TOTAL ALKALINITY (mg/l CaC03) 

29 November 2600'- surface 65.0 

2800'- bottom 62.0 

31 December 2000'- bottom 78.0 

2200'- bottom 73.0 

31 January 2600'- surface 68.0 

2800'- bottom 64.0 

22 February 1800'- bottom 71.0 

2200'- bottom 75.0 

26 April 2200'- surface 63.0 

2600'- surface 76.0 

23 May 2200'- surface 71.0 

2800'- surface 72.0 

14 June 2400'- surface 73.0 

1800'- surface 74.0 



TABLE IV 

VARIOUS ION CONCENTRATIONS OF 
MAIJIEUR CAVE LAKE 

ION CONC. (J;?l?m) ION CONC. <eEm2 
DATE SAMPLE Na K Ca Mg DATE SAMPLE Na K Ca Mg 

1800-s 40.4 2.7 9.0 2.3 2200-s 40.2 2.7 9.8 2.6 

1800-b 39.8 2.7 10.0 2.2 2200-b 43.6 2.8 10.0 2.8 

2000-s 39.5 2.7 10.3 2.2 2400-s 41.0 2.7 9.6 2.6 

2000-b 40.3 2.7 9.8 2.2 31 December 2400-b 44.0 2.8 10.0 2.7 
(cont.) 

2200-s 39.9 2.7 9.9 2.2 2600-s 41.2 2.7 9.8 2.6 

29 November 2200-b 41.0 2.7 9.8 2.3 2600-b 42.0 2.7 10.1 2.7 

2400-s 39. 7 2.7 9.6 2.5 2800-s 41.8 2.7 9.8 2.6 

2400-b 40.0 2.7 9.8 2.4 2800-b 42.8 2.7 10.0 2.7 

2600-s 39.8 2.7 9.5 2.4 1800-s 45.0 2.9 9.6 2.8 

2600-b 40.2 2.6 9.5 2.4 2000-s 45.0 3.0 9.7 2.8 

2800-s 39.8 2.7 9.6 2.3 2000-b 46.6 3.0 9.7 2.9 

2800-b 40.3 2.7 9.4 2.4 31 January 2200-s 43.8 2.9 9.5 2.6 

1800-s 42.3 2.7 10.0 2.4 2200-b 47.1 3.2 10.1 3.1 

31 December 2000-s 42.3 2.7 10.0 2.6 2400-s 44.0 3.0 9.2 2.7 
~ 

2000-b 42.5 2.7 10.1 2.6 2400-b 47.6 3.2 9.7 3.1 O'\ 



TABLE IV - CONTINUED 

ION CONC. ~l?J.?m) ION CONC. (J.?J.?M2 
DATE SAMPLE Na K Ca Mg DATE SAMPLE Na K Ca Mg 

2600-s 42.5 2.8 9.5 2.6 2000-s 45.6 3.1 10.0 2.8 

31 January 2600-b 47.0 3.6 10. 3 3.1 2200-s 44.8 3.1 10.0 2.7 
(cont.) 

2800-s 45.3 3.0 9.5 2.9 26 April 2400-s 46.0 3.1 10.0 3.0 
(cont.) 

2800-b 46.5 3.4 9.6 3.1 2600-s 45.6 3.0 10.1 2.9 

1800-s 46.1 3.1 9.5 3.0 2800-s 45.7 3.1 10.1 2.9 

2000-s 45.2 3.1 9.8 2.8 2000-s 45.4 3.0 10.1 2.8 

2000-b 47.5 3.2 10.4 3.0 2200-s 45.0 3.1 10. 2 2.9 

2200-s 45.0 3.0 10.0 2.7 23 May 2400-s 44.8 3.0 9.8 2.9 

2200-b 46.4 3.2 10.0 3.0 2600-s 45.4 3.0 9.5 2.9 

22 February 2400-s 42.7 3.0 9.5 2.5 2800-s 46.0 3.1 10.1 3.0 

2400-b 46.4 3.1 9.9 2.9 1800-s 43.5 3.0 9.7 2.7 

2600-s 45.7 3.0 10.0 3.0 2000-s 43.6 3.0 9.5 2.8 

2600-b 47.5 3.2 10.0 3.0 14 June 2200-s 43.3 3.0 9.6 2.7 

2800-s 46.1 3.0 10.0 2.8 2400-s 43.0 3.0 9.8 2.6 

2800-b 46.6 3.1 10.1 2.9 2600-s 42.8 3.0 9.8 2.5 

26 April 1800-s 45.4 3.1 10.0 2.9 2800-s 43.8 3.0 9.9 2.7 -" 
~ 
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TABLE V 

WATER TEMPERATURES IN °c 
OF MALHEUR CAVE LAKE 

LAKE STATIONS 
2200 2500 2800 

DATE SURFACE BOTTOM SURFACE BOTTOM SURFACE BOTTOM 

31 December 16.8 16.1 16.8 16 .• 0 16.8 16.1 

31 January 16.0 15.2 16.0 15. 1 16.0 16. 'o 

22 February 16.0 15.0 16.0 15.1 16.0 16.0 

26 .April 16.0 15.0 16.0 15.0 16.0 15.5 

23 May 16.0 15.0 16.0 15.0 16.0 15.0 

14 June 1-0. 6 15.0 16.5 15.0 16.5 15.0 
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TABLE VI 

WATER LEVEL OF :MAJliEUR CAVE LAKE 
RELATIVE TO ZERO POINT ON GAUGE. 

ALL DISTANCES MEASURED IN FEET 

LEVEL CHANGE 
GAUGE RELATIVE TO cuMu- DISTANCE TO 

DATE LEVEL LAST LEVEL I,ATIVE LAKE SHORE WATER 

29 November 0.60 o.oo o.oo 1750 clear 

31 December 1.25 +0.65 o.65 1475 turbid 

31 January 2.20 +1.05 1.70 1300 turbid 

22 February 2.45 +0.25 1.95 1050 turbid 

26 April 3.25 +0.80 2.75 1030 turbid 

14 May 3.50 +0.25 3.00 1025 clear 

23 May 3.30 -0.20 2.80 1035 clear 

14 June 2.40 -0.90 1.70 1060 clear 

. 28 June 2.20 -0.20 1.50 1300 clear 
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TABLE VII 

DATA FOR GEOTHERMOMETRY 
LOG K*= LOG(Na/K) + µ LOG(/Ca/Na) 

ION CONC. (MOLALITY) 
MONTH Na K Ca L(Na/K) L(/Ca/Na) LOG K* 

Nov. .001732 .000069 .000295 1.39967 .95995 2.67960 

Dec. .001818 .000069 .000295 1.42062 .93892 2.67251 

Jan. .001849 .000072 .000237 1.40960 .92044 2.63685 

Feb. .002067 .000082 .000249 1.40140 .88315 2.57893 

Apr. .001949 .000079 .000249 1.39217 .90870 2.60371 

May .001958 .000079 .000254 1.39140 .91089 2.60860 

June .001906 .000077 .000247 1.39358 .91619 2.61508 
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PHYLUM: 
CLASS . : 
ORDER : 
FAMILY: 

APPENDIX I 

TAXONOMY OF ENDEMIC INVERTEBRATE SPECIES 

Platyhelminthes 
Turbellaria 
Tricladida 
Planariidae 

Kenkia rynchida Hyman, 1937 
This, the only species in the genus, is known only 
from the type locality, Malheur Cave, Harney County, 
Oregon. 

PHYLUM: 
CLASS : 
ORDER : 
FAMILY: 

Arthropoda 
Crustacea 
Isopoda. 
Asellide.e 

Asellus sp. 
This species, as yet unidentified, collected from 
Malheur Cave, Harney County, Oregon. 

PHYLUM: 
CLASS : 
ORDER : 
FAMILY: 

Arthropoda 
Crustacea 
Amphipoda 
Gammaridae 

Stygobroreus hubbsi Shoemaker, 1942 
The species is known only from the type locality, 
Malheur Cave, Harney County, Oregon. 

-
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