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PART I 

Highlights of the' Bear Lake Fishery 
The Lake 

History and Descripti'on 

BEAR Lake is an ' old lake, The lake 
basin was formed during the g~owth 

of the sUlTounding mountains; since: .. tha t 
time, a lake has been pr~sen t whenever 
the climate has been wet ... e'nough, . but 
it has probably completely :dried up dur-
ing very dry periods. . 

The present lake probably was in ex­
i stell~e t a"t least as long ago as the last 
glaciers when Lakes Bonneville and La­
hontan filled much of the Great Basin. 
At that time Bear Lake filled the entire 
va lley, which is about 50 miles long · by 
8 to 12 miles wide. The lake was deeper · 
then, and traces of the old shorelines 
still can be seen. The present lake occu-

pies only the southern end of the valley. 
It ,is just less than 20 miles long and 4 
to, 8 miles wide. As the lake became 

'J-
smal~er, a large marsh form ed at its 

,-northern end. ' Vind and waves gradually 
buil t up a natural dike, or beach bar, 
separating the lake from the marsh. This 
beach bar now forms the northern shore 
of the lake. Similar beach bars can be 
seen at the south end and at other lo­
cations around the shore. 

When the lake filled the entire valley, 
the Bear River Howed into it. As the lake 
became smaller the lake and river sepa­
rated and for a long time before man's 
interference the Bear River flowed into 
and out of the nor th end of the valley 
without entering Bear Lake. During that 
time, ;t. Bear Lake was dependent on the 
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flow of the small streams on the local 
watershdd~ In the present climate about 
four-fifths of this How is required merely 
to replace evaporation. During dry pe­
riods evaporation probably exceeded the 
inflow; the lake became smaller than it 
is now, with no water Hawing out. 

Just after 1900 Telluride Power Com­
pany began construction of dams and 
canals to divert the Bear Hiver into Bear 
Lake. In 1912 the Utah Power and Light 
Company succeeded the Telluride Com­
pany and completed construction of the 
present canal system. At present water 
from Bear River is diverted into Bear 
Lake when not needed downstream, and 
later is returned to the river by pump­
ing it out of the lake when more water 
is needed downstream. It is possible to 

lower the lake 21 feet by pumping, but 
fluctuation in anyone year is usually 
only 3 to 4 feet. . 

Bear Lake is deepest along the eas~ 
side. The greatest clepth found durind 
this study is 208 feet below the present 
high water level. The lake gradually 
shallows toward the west shore, but 
more than ha1f the lake is deeper than 
100 feet. 

The north, northwest, and south 
shores are sandy beaches. Much of the 
rest of the shoreline is rocky. The rocks 
do not extend very far into the water 
except off the larger deltas and points; 
a drop in water level of 10 feet would 
expose most of them. Beyond the rocks, 
the bottom is sand to a depth of about 
25 feet. From 25 to 75 feet, the sand 

""'//.;..-' 
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is gradually replaced by silt and marl , 
and below 75 feet the bottom is a fine 
gray silt marl. 

Many snail shells and small d am 
shells lie on the shores, particularly 
along the north and northwest, and in 
the bottom material of the northern part 
of the lake. Neither these snails nor 
clams are fo und alive in the lake today. 
They were probably most numerous 
when the lake was at its higher levels; 
they are believed to have been killed oll 
when the lake became smaller than its 
present size during a dry period about 
5,000 years ago. 

Usually the lake is quite clear except 
when muddy water from Bear River is 
entering at the north end, and when 
waves have stirred up the bottom mate­
rials after a storm. Its characteristic blue­
green color is caused by the large 
amounts of carbonates in the water. 

By late summer the surface water 
usually warms up to about 10°F . This 
warm layer extends down about 30 to 
50 feet; below that the water cools 
rapidly and the water below 150 feet is 
usually never warmer than 42 ° F. In 
winter, if it does not freeze, the entire 
lake may cool to 35.5 ' F. The lake usual­
ly freezes over (about 4 years out of 5 
according to Utah Power and Light 
Company records). A complete ice cover 
usually comes in late January or early 
February, and breaks up in April. 

Plant Life 

Only a few plants grow in Bear Lake. 
A few patches of cattail and bulrush 
grow along the northwes t shore, and bul­
rush is fairly common along the west 
shore. Beds of pondweed are fairly 
abundant in water 5 to 25 feet deep 
along the northwes t shore, but only an 
occasional bed appears along the east 
shore. 

FIg. 1. Stormy weather makes life dlfffcult both for 
plants and animals close to shore . 

The swamp north of the lake has good 
growths of both these plants and several 
others. Earlier investigators had sug­
gested that too much zinc in the water 
of Bear Lake had prevented the growth 
of plants. Results of tests made during 
this study have shown that th ere is not 
at present enough zinc in the \va ter to 
reduce the plant growth. Lack of she1ter 
from the waves and the fluctuating water 
level appear to be major factors present­
ly limiting growth of rooted aquatic 
plants (fig. 1). 

In addition to the larger plants, algae 
of several kinds grow under the water 
on the rocks, plant stems, and other ob­
jects wherever light can reach them. 
Also many smal1 algae Boat in the open 
water. They are p resent in tremendous 
num bers-sometimes more than a million 
in a quart of water-but are so small 
that they can be seen only under a 
microscope. These small cells, called phy­
toplankton, probably contribute more 
plant food than all the other plants com­
bined (fig. 2) . Bear Lake is many times 
less productive of plant food than some 
other waters in the region that produce 
much excellent fishing; sllch as Henry's, 
Fish , and !)anguitch Lakes. In these 
lakes plant beds are Jarge and nwnerous, 
and phytoplankton are often abundant 
enough to make the water appear green 
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Fig. 2. There are seyeral steps between t he plant plankton, which supply t he basic food , and the fish we catch. 

and murky. They also are much smaller 
and shallower than Bear Lake. Com­
pared to other large deep lakes slI ch as 
Pries t Lake and Lake Pend Oreille, Bear 
Lake is not eXh'emely unproductive. 

Animal Life 

The submerged rocky areas along 
shore and the plant beds contain quite 
a few scuds (sometimes called shrimp 
or side-swimmers ) . There are also some 
aquatic insect nymphs (mayRies, dragon 
flies, damselflies) and quite a few midge 
larvae (small, bright red ). When the 
water is high and good cover is avail ­
able these forms are quite numerous; 
as the water goes down and the rocks 
and plants are exposed their numbers 
decrease, ,-l nd when the lake reaches 10 

feet below the maximum level only a 
few are found in the isolated patches 
of cover, 

The sand areas have li ttle li fe, except 
in the few plant beds growing there. 
In water 25 to 70 feet deep, where the 
sand has sil t and marl mixed with it, 
midge larvae, aquatic worms, and nu­
merous ostracods (a small crustacean ) 
are found. Below about 70 feet, in the 
soft marl bottom , the aquatic worms be­
come most numerous; the ostracods are 
fairly abundant , but few midge larvae 
are found ( fig. 3) . 

I n addition to these bottom living 
forms, several kinds of small crustaceans 
and rotifers are found in the open water 
( the zooplankton ) ,""here they live on 
small plants. 
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One fish, the cisco, feeds on the zoo­
plankton in the open water. Most of the 
plankton, both plant and animal, die and 
sink to the bottom where they provide 
food for the worms, ostracods, and midge 
larvae. These in turn provide food for 
the fish. Most of the fish food in Bear 
Lake is produced in the open water or 
on the bottom in deep water. 

The Life History and 

Abundance of Fish 

The two most numerous fish in Bear 
Lake are the Bonneville cisco and the 
sculpin (bullhead ). but no one knows 
certain ly which of these is more abun­
dant. Collectively these two small fish 
probably comprise about half the fish 
in Bear Lake. They have one interesting 
difference: the cisco moves freely 

-=---
.---~ 

Fig. 4. The relative abundance of various fish was 
determined by gill netting. 

throughout the lake at all depths (actu­
ally, relatively few of them are near the 
bottom, unless they find an area where 
both the temperature and the food suit 
them ); the sculpin, conversely, is always 

on or near the bottom. 
Next in abundance are the Utah slIck-

5MO A,vi) Stu 
BOTTOtW 

SCIJDS 

Fig. J. Each shore and bottom type has its own typical animal life . 
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er and three other species of whitefish. 
The Utah sucker is not as numerous as 
ei ther the cisco or the sculpin (possi­
bly 20 percent ), but it contributes a 
total poundage greater than that of 
either of these two fish. Collectively, the 
three other members of the whitefish 
family in Bear Lake ( Bear Lake white­
fish, BonnevilJe whitefish , and mountain 
whitefish ) are next in abundance. It is 
believed that the Bonneville white6sh is 
the most abundant of these three white­
fish. Next in order of numericill impor­
tance are the Utah chub and the carp, 
which probably total 4 and 3 percent, 
repectively, of the total. To the casual 
shore' observer, the carp appears consid­
erably more important than it actually is. 
This is because it habitually swims at or 

--23,·, ~ • • • 1. ...:. -w_ 

near the surface, usually within sight of 
shore; however, carp do occasionally 
move out a mile or more from shore 
( fig. 4). 

The three important and sought after 
trout are the lake trout (mackinaw), the 
cutthroat trout (native), and the rain­
bow trout. All together, these three fish 
probably do not represent more than 3 
percent of the total 6sh population. 

Yellow perch, green sunfish, Carring­
ton's dace, and the small fin redside 
shiner are present, but in small numbers. 

In summer, most of the fish are widely 
scattered throughout the lake, and rela­
tively few of them are close to shore. 
The rainbow trout stays nearer to shore 
than either the cutthroat or the lake 
trout. Generally the cutthroat trout stays 

Fig. 5. Cutaway view of a gill net set l.!nder the ice. A line is passed from hole to hole until the necessary 
distance is covered at which time the net is pulled from the first hole to the last. 
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in water 75 fee t deep or less in summer. 
The lake trou t is more active in summer 
than in winter, and generally is at depths 
between 50 and 100 feet and near the 
bottom (fig. 5 ). The hvo fish that Jive 
in the same general habitat as the lake 
trout are the Bonneville whi tefi sh and 
the sculpin. The Bear Lake whitefi sh, to 
a lesser degree, is also associa ted with 
the lake trout during summer months. 
The cisco's summer movement is appar­
ently governed by temperature, but dur­
ing the spawn ing season ( late Decem­
ber and January ) the cisco stays much 
closer to shore and to the bottom than 
during the rest of the year. The carp 
and the yellow perch apparently prefer 
shallow water; both of them move about 
considerably more in summer than in 
winter. They are most abundant near 
shore, and the carp is freq uently near 
the surface on warm days. The Utah 
chub stays near shore, usually in water 
less than 25 feet deep during the sum-

mer months; in winter it may move into 
deeper water. The Utah sucker is more 
active in the summer than during the 
res t of the year, but it moves freely 
throughout the lake at all times-even 
into the deepest water. 

Trout less than 10 inches long ap­
parently have a difficult time findin g suf­
ficient food. Larger trout are generally 
in good condition presumably because 
they are able to feed on fora ge fish. 

Apparently very few of the lake trout 
spawned in the lake mature and reach 
the creel. Most of the spawning is in the 
area behveen north and south Eden on 
the east side of the lake. In this area, 
the bottom is rock and rubble, but most 
of the rocks are covered by a layer of 
silt. This silt may suffocate many of the 
eggs and leave others exposed to preda­
tion, since the lake trout does not build 
a redd, or nest, such as the ra inbow 
trout does. Cutthroat and rainbow trout 
spawn in the tJu ee largest tribu taries to 
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Bear Lake. Of these three, St. Charles 
Creek is the best, followed by Swan 
Creek and Spring Creek. Just how much 
natural reproduction supports the fisher), 
was not established, but evidence indi­
cated that rainbow trout reproduction is 
low. Possibly a few more naturally 
spawned cutthroat trout reach the creel. 

It is believed that the rainbow trout 
grows fastest and survives best when the 
lake level is at or near maximum and 
fluctuates least. This condi tion does not 
often occur: actually a flu ctuating level 
somewhat below maximum is normal. 

Suggestions on How, Where, 
and When to Fish 

Biologists are rea lly asking for trouble 
when they make recommendations about 
how a fisherman 's creel may be better 
filled. So let us state our case clearly at 
the beginning of this discussion : herein 
we are reporting only trends in fisher­
man success suggested by data collected 
during three years of creel censusing. 
Part of the study reported in this bul1etin 
reveals the reason for the relatively poor 
catch by some fishermen on Bear Lake; 
therefore, it is considered important that 
the practices of more successful fisher­
men be made known to those who in­
tend to spend much time fishing Bear 
Lake. 

Time of year and loca tion on the lake 

seem to have important bearing on num­
bers and kinds of fish creelecl. For exam­
ple, more than 80 percent of the cut­
throat trout have been taken by trolling 
with a lure near the bottom, or by fish­
in g from the southeast shore with a 
spoon type lure in late April or May. 
The number of cutthroat taken from 
shore at other times or places has been 
low. A study of distribution of cutthroat, 
made with gill nets, indicates that this 
species is found offshore during most of 
the year but cutthroat are seldom nu­
merous at depths exceeding 75 feet. 
Often the cutthroat is just beyond cast­
ing distance from the shore. Fishermen 
who have used bait (usually worms) 
have caught few cutthroat. 

Catching lake trout is primarily a re­
ward for long hours of trolling in moder­
a tely deep water, using lead core line 
or a quite heavy sinker. The lake trou t 
in Bear Lake have not been taken by 
casting from shore except during brief 
periods in late spring and early fall. 
F rom the end of November until late 
in May this fish is seldom caught. Prob­
ably the best time of year to troll for 
lake trout is late summer and early fall. 
The bes t location is open to question, 
but gi ll net catches indicate a fair popu­
lation along both the east and west 
shores of the lake. Although lake trout 
are sometimes found in deep water, 
their g r ea t es t population densities 
seemed to be at depths between 50 and 
100 feet. The successful fishermen who 
were will ing to give out "trade secrets" 
were unanimolls in the opinion that any 
trolled lure must be very close to the 
bottom to be effective for lake trout. 
Old timers also advised caution when 
venturing far from shore in potentially 
stormy weather ( fig. 6) . 

Rainbow trout are most often taken 
by shore fish ermen who are conten t to 
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soak a "gob of worms." Lures, trolled or 
cast, catch relatively few rainbow trout, 
though wet flies are very effective at 
times during the summer. The time of 
year when the rate of success for this 
species is highest usually follows that 
time when a plant of legal-size rainbow 
trout has been made. Few rainbow trout 
remain from one season to the next. 

The Bonneville whitefish is caught 
chiefly between the last week in Novem­
ber and the end of December. The large 
individuals, weighing from two to four 
pounds. are most frequently caught dur­
ing the first half of December. Although 
a few Bonneville whitefish are taken 
with flies and spoons, more than 95 per-

cent are caught by still fishing with 
worms. The other whitefishes in Bear 
Lake are not taken. Ice fishing was not 
a good producer of whitefish in 1955. 

The yellow perch produces an inter­
mittent fi shery. It appears to be caught 
in great numbers in the fa ll and winter 
fo llowing a large spring inflow from 
Bear River, but this theory has not been 
conclusively proved. Fishing for perch 
in October 1952 was phenomenally suc­
cessful near the pumping station at the 
north end of the lake. During that month 
and during the ensuing winter and 
spring, great numbers of yellow perch 
were caught. The contrastingly poor fish­
ery for yellow perch in 1954 and J 955 

Fir. 6. Trollln&:, althou&h effective , was, at times, a bit hard an fi shermen . 
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MARKED 
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1954 

• 
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CUTTHROAT TROUT ---I~ '\. WHITEFISH 
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RAINBOW 
TROU T / YELLOW 

PERCH 

fig. 7. Species composition of Bear l ake fi shery, 
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has been attributed to small inRows dur­
ing those preceding years. The eHect 
of the inflows is probably to wash great 
numbers of perch from Mud Lake into 
Bear Lake. Yel10w perch were rarely 
taken, either by hook and line or by 
experimental gill net. more than a few 
miles from the two inlets. The size of 
yellow perch in Bear Lake makes them 
a desirable fish, but in many lakes, where 
they are stunted, they are considered 
trash fish. Still fishing with worms or 
pieces of fish takes most of the yellow 
perch. 

No other game fish was seen in the 
creels despi te the fact tha t num bers of 
several other species were stocked in the 
1930's. Large numbers of non-game fish 
such as carp. sucker, and Utah chub are 
taken; but since most of these are dis­
carded it is impossible to get an accu­
rate estimate of their numbers. Worms 
seem to be the best bait for non-game 

species. but it was obvious that many of 
these fish were unwilling victims of a 
snag hook that caught them in parts of 
the anatomy other than the mouth. 

Shore fi shermen using spinning tackle 
caught about 15 percent more game fi sh 
in a given period than those who used 
other types of gear. The advantage was 
much greater when only cutthroat trout 
and lake trout are considered. For these 
species. spinning tackle in the hands of 
shore fi shermen takes about twice as 
many fish in a given period as any other 
type of tackle. Boat fishermen usil1g reg­
ular troll ing reels and lead lines took 
many more fish than those who at­
tempted to troll with other types of gear. 

The Creel Census 

The estimated number of fi shermen at 
Bear Lake has declined from 12,000 in 
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1953 to 9,000 in 1955. The cause of this 
decline can only be speculated 0 11 ; how· 
ever, it is believed that it was in part the 
complete disappearance of the yellow 
perch, and a decrease in the number of 
ra inbow trout caught ( fig. 7). 

About 70 percent of the persons who 
fish Bear Lake are from Cache, Weber, 
and Rich Counties in Utah; most of the 
remaining 30 percent are from Bear 
Lake County, Idaho. An economic sur­
vey indica tes a n average fi sherman 
spends $9.13 a day, which is chiefly for 
fishing gear, boots, boats, trailers, and 
camping gear. Relatively little of this 
money is spent locally. The total esti ­
mated amount of money spent by Bear 
Lake fi shermen in 1953 was $109,000 
or $1.50 per surface acre. This may be 
compared with the $82.00 per surface 

,-. 
~'--~ 

acre on Navajo Lake and $283.00 per 
surface acre on Panguitch Lake. F isher­
men made catches of game fi sh at the 
ra te of .33, .26, and .18 fi sh per hour 
in 1953, 1954, and 1955, respectively. 
During the appropriate seasons white fi sh 
and yellow perch were caught at the 
rate of about K fish per hour, the highest 
rate of success for any fi sh. The next 
best catch rate was that for ra inbow and 
cutthroat trout. Lake trout, the hardest 
fish to catch, required an average of 33 
hours' effort for each fish. 

Probably the most disappointing sin­
gle fea ture of Bear Lake fishing is the 
low return of planted rainbow. Only 
about one out of every 20 fish plan ted 
during the period covered by this study 
was returned to the creel, and the high­
est return for any plan t was about one 
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out of every five fish. Rainbow less than 
10 inches long apparently suffer a high 
mortali ty in Bear Lake within a month 
or two. These fish may either starve or 
be caught by bigger fi sh within a few 
weeks after they are planted. F ish larger 
than 10 inches, on the other hand, are 
able to fend for themselves and are the 

.most economical to plant even though 
they cost more per fish. Actually the 
rainbow catch is no more discouraging 
than the cutthroat catch, which is esti­
mated at about 1200 fish per year over 
the period from 1951 through 1955. 
This small catch resulted from the lim­
ited natural spawning plus the stocking 
of more than 2,000,000 cutthroat trout 
ranging from fry to legal size during 
this same lO-year period. It appears that 

the cutthroat trout planning program, 
like that of the rainbow, does not result 
in a large return to the creel. 

The majority of lake trout caught are 
at least 24 inches long. There is no ques­
tion that many fishermen continue to re­
turn to Bear Lake for the chance of 
catching one of these large and highly 
prized fish . The cutthroat trout is the 
next largest fish taken. Many of them 
exceed 18 inches, and some are consider­
ably larger. The Bonneville whi tefish is 
the next largest fish in the creel, often 
reaching 16 inches; it is fo llowed by the 
yellow perch, which frequently may ex­
ceed 12 inches. 

A tabulation of the kinds of fish 
caught and the frequency in the creel 
is presented in figure 7. 
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PART II 

History and Previous Studies 
of the Bear Lake Fishery 
History 

BEAR Lake is popular with fishermen 
in northern Utah and southern lc1aho 

for several reasons. First, it is the only 
large lake within a IOO-mile radius that 
is open to fishing in winter, when most 
other areas are closed. Second, the large 
lake trout and cutthroat trout taken 
from Bear Lake are trophies well worth 
going after. Moreover, in Slimmer Bear 
Lake is a beautiful place to water ski , 
boat, and swim , as well as fish. The 
vastly increased number of fi shermen in 
recent years stimulated a renewal of in­
terest in Bear Lake fi shery research by 
both the Utah and Idaho Fish and Game 
Departments and by the Wildlife Man-

agement Department at Utah State Ag­
ricultural College. 

During the first quarter of the twen­
tieth century, a fairly substantial com­
mercial fishery operated on Bear Lake. 
At first, fish were caught by set lines, 
seines, and large mesh gill nets. When 
Louis Peterson, a fisherman from Swe­
den, moved to Bear Lake he initiated 
more effective methods of catching 
smaller fish (particularly the cisco, a 
small whitefish) with small mesh giH 
nets in both summer and winter. 

Previously, only gill nets made in the 
United States had been used to take 
Bear Lake fish. The mesh of these nets 
was too large to captUl'e cisco. NI r. Peter­
son obtained nets of a smaller mesh size 
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from his native country and effectively 
fished the cisco (Perry 1943). Commer­
cial' fisherm en harvested large numbers 
of suckers during their spawning runs 
iil the spring. They took many cutthroat 
trout and sold them in markets as far 
away as the sta te of Washington. After 
the advent of Peterson's methods, the 
Bonneville cisco became an important 
iteln both as bait for the trout fishery 
and as fi sh for human consumption. 

Legislative action by Utah and Idaho 
in the ear1y 1920's terminated this com­
mercial fishing. For many years there­
after, sport fishing was confined to the 
general open season for trout, which was 
from ear1y swnmer to early fall. In 
1952, the lake was opened to year round 
fi shing. 

Previous Research Projects 
Several scientific groups have investi­

ga ted the Bear Lake fishery. The earliest, 
a short survey made in 1912 by George 
Kemmerer, J. F . Bovard, and \V. R. 
Boorman, was part of a preliminary ex­
amination of the western trout waters 
by early ichthyologists. These men re­
ported large numbers of bluenose trout 
(Salmo virginalis)1 and vVilliamson's 
whitefish (Coregonus w illiamsoni ) from 
Bear Lake (Kemmerer, Bovard, and 
Boorman 1923). The bluenose is un­
doubtedly the fish that was later de­
scribed as the Utah cutthroat trout, and 
is at present believed, by us, to be ex­
tinct. Kemmerer et (ll. also reported that 
the bluenose could be taken only with 
difficulty by sport fish ermen; that most 
catches came from nets or set Hnes. I t 
is our belief that the so-called William­
son's whitefish, now known as the moun­
tain whitefish, is rare in Bear Lake. The 
few that do appea l' drift in from Bear 
River. 

l\Ve believe this fish was Salmo clarki utah. 

In 1915, ]. 0. · Snyder, assisted by 
Carl L. Hubbs, made collections in Bear 
Lake and recognized three new species 
of whitefish which Snyder later de­
scribed (1919): the Bonneville white­
fish, the Bear Lake whitefi sh, and the 
peaknose cisco. 

In September 1930, Tanner (1936) 
made gill net collections of cisco in 
Bear Lake. He examined 30 stomachs 
and reported more than 95 percent of 
the food consisted of Diapt.om lls. 

In 1933, A. S. Hazzard made a brief 
fishery investigation of Bear Lake. 

In 1938, Stillman Wright of the U. S. 
Bureau of Fisheries and L. Edward Per­
ry, who was collecting data on the Bon­
neville cisco as part of his doctoral re­
search, began study of Bear Lake. In 
1939, this investigation developed into 
an extensive study when the Fish and 
Game Departments of both Utah ~lIId 

Idaho added their cooperation. This 
study continued until 1941. In the fall 
of 1951, the Wildlife Management De­
partment at the Utah State Agricultural 
College initiated a limited program of 
research on fish life history and popul:l.­
tions in Bear Lake. A Dingell-Johnso ll 
project submitted by the Utah F ish and 
Game Deparbnent was approved by the 
U. S. Fish and Wildlife Service on July 
6, 1951. This was the first D-] project 
in the United States. One of the job out­
lines covered the Bear Lake research. 
Actual fieJd work began September 1, 
1951. In 1953, the Idaho Fish and Game 
D epartment joined the research under 
their federal aid program. 

The federal aid field program was 
termina ted December 31, 1955. A study 
of the bottom faun a continued through 
part of 1956. It is hoped that future re­
search may be conducted on the phyto­
plankton and zooplankton populations 
and population dynamiCS of the smaller 
fi sh of Bear Lake. 
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Limnology of Bear Lake 

History and Description 

BEAR Lake occupies the southern end 
of a high mountain valley that was 

formed by uplifting and faulting during 
the growth of the surrounding moun­
tains. At one time, the lake fi lled this 
entire valley, which is 50 miles long by 
8 to 12 miles wide. Traces of old shore­
lines are visible about 11, 22, and 33 
feet above the present maximum lake 
elevation. These higher stages prob­
ably occurred at the same time Lakes 
Bonneville and Lahontan were at their 
maximum in the Grea t Basin (Mansfield 
1927) . 

The present lake is oval- almost rec­
tangular in shape- just less than 20 miles 

long and from 4 to 8 miles wide; its 
lengthwise axis lies almost directly north 
and south. The nor th and south shores 
of the lake are formed by large natural 
beach bars. The bar at the north end 
separates Bear Lake from Dingle 
Swamp, the open water portion of which 
is called Mud Lake ( fi g. 8 ). 

Along most of the east shore a steep 
mountain face formed by a fault running 
parallel to the lake rises almost from the 
water's edge. The western shore rises 
more gradually through foothills to a 
high ridge, the highest point of which is 
Swan Peak (elevation 9114 ft. ) . Swan 
Peak is due west from the approximate 
center of the lake. 

The bottom topography of Bear Lake 
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is eXb'emely regular, and it reflects the 
shore characteristics. The lake is deepest 
along the east shore and gradually shal­
lows toward the west. The greatest 
depth measured dlU"ing the study was 
208 feet; this was at a point about a 
fourth mile off the east shore and just 
north of South Eden delta. 

'iVhcn full , the lake has a surface area 
of just less than 110 square miles. The 
48-m ile shoreline is regular and has no 
major coves or bays. 

Physical Characteristics 

Water Supply 

The watershed draining directly into 
Bear Lake covers only about 250 square 
miles, and contains just three tributary 
streams of any consequence: the south 

fork of St. Charles Creek, Swan Creek, 
and Spring Creek. Their combined maxi­
mum fl ow is less than 200 c.f.s. (cubic 
feet per second ) . Swan Creek heads in 
a large spring a mile from the lake, and 
Spring Creek is formed by the conflu­
ence of several smaller streams a short 
distance from the lake. Only St. Charles 
Creek comes from a long well developed 
canyon; it extends 12 to 15 miles back 
from the lake, but it divides just outside 
the canyon mouth so that approximately 
two-thirds of the Row goes through the 
north fork into Dingle Swamp rather 
than into Bear Lake. 

Fish Haven Creek, North Eden Creek, 
Fallula Springs, and Indian Creek are 
small permanent streams. Their com­
bined maximum Row is less than 25 c.f.s. 
Numerous seeps and springs occur along 

Fig. 8. A natural beach bar separates the north end of Bear lake (left) from Mud lake and Dingle Swamp. 
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the west shore and some along the north­
east shore of the lake. Their flow is dif­
Scult to measure, but they appear to 
conb'ibute a signiScant percentage of the 
total local inflow. 

The flow of a ll streams named above 
is largely diverted for irrigation. In the 
summer the smaller creeks are at times 
completely diverted, and usually less 
than 10 c.f.s. reach the lake from each 
of the three larger creeks. 

W. N. Gibson of the Logan office of 
the U. S. Geological Survey has calcu­
lated that over the years 1924-1954 the 
total contribution of the local watershed 
has averaged 66,000 acre-feet per year. 
He has calculated the average loss by 
evaporation over this same period at 
55,000 acre-feet, leaving a differential of 
11,000 acre-feet for outflow. 

The Bear River enters the va lley on 
the northeast side and flows out directly 
north. At the higher lake levels indicated 
by the old shorelines, Bear River was a 
direct tribu tary of Bear Lake. At the 
present level, Bear River is 8 miles away 
at the closest point; and prior to the 
man-made connections constructed in 
the early 1900's the river probably had 
not contributed water directly to the 
lake for some time. Prior to 1900 , a nat­
ural outlet left the lake near the west 
side of the north shore and meandered 
through the Dingle Swamp to join the 
Bear River at a pOint 16 miles north of 
the lake. 

In 1907 the TellW'ide Power Company 
began construction of facilities that 
would enable diversion of Bear River 
water into Dingle Swamp and Bear Lake 
as storage for both power and irriga tion. 
Inlet and outlet canals were dug, and 
the natural outlet was closed. A dike and 
spi1lway were constructed across the out­
let canal at Paris, Idaho, which would 
control the water level of Dingle Swamp 

and Mud Lake. In 1912, the Utah Power 
and Light Company succeeded Telluride 
Power Company and subsequently dug 
a new and larger inlet canal from a 
dam on the Bear River at Stewart, and 
also widened and deepened the outlet 
canal. Facilities were constructed that 
permitted control of the exchange of 
water between Bear Lake and Mud 
Lake. 

The pumping station, Ileal' the center 
of the north shore of the lake, has two 
6- by 12·foot gates through which water 
can move by gravity Bow in either direc­
tion, and five 750 horsepower electric 
centrifugal pumps which can li ft water 
from Bear Lake into :Mud Lake when 
Bear Lake is too low to Bow out by 6rrav­
ity. A spillway about * mile east of the 
pumping station permits gravity How in 
either direction depending on water 
levels. It is possible to discharge up to 
4,000 c.f.s. from Mud Lake into Bear 
Lake by using both inlets, the exact 
maximum depending upon the differ­
ences in elevation. The pumps have 
beim measured at approximately 400 
c.f.s. each; thus, they have a combined 
maximum pumping capacity of about 
2,000 c.f.s. 

Since completion of these facilities in 
1918, the system has been operated in 
essentially the following manner. The 
entire flow of Bear River is directed 
through the inlet canal in to Mud Lake 
( the older Telluride canal is not used ) . 
Water is released through the control 
gates at the Paris dike as needed for 
downstream irrigation or power genera­
tion. , ,yhen the river Bow exceeds down­
stream requirements, the excess is di­
vetted into Bear Lake through the pump­
ing station and/or spillway. When re­
quirements exceed the river How, water 
is transferred from Bear Lake to Mud 
Lake, by pumping if necessary. The 
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maximum lake elevation is 5923.65 feet 
above sea level. The pumps will not 
operate when the lake elevation is below 
5902.00 feet. This permits a possible 
fluctuation of 21.65 feet in lake level. 
The average fluctuation from 1917 to 
1955 was just over 3.5 feet. The largest 
reduction in lake level in anyone year 
(summer of 1926) was 8.5 feet. The 
largest gain from inflow was 6.5 feet, 
in the spring of 1946. The lake was at 
the maximum level in 1921-1923, and it 
has been at that paint only once since, 
in 1950 (fig. 9). 

The only records of fluctuation in lake 
level prior to man's interference are from 
a gauge on the lake shore just north of 
Fish Haven (U. S. Geol. Sur. Water 
Supply and Irrigation Paper 176). Read­
ings were made during October, Novem­
ber, and December 1903, and from Au­
gust 1904 to June 1906. The maximum 
Auctuation recorded during that period 
was 1. 7 feet. The gauge readings were 

relative measurements only, and were 
not related to an absolute elevation. 

Water Temperatures 

Maximum surface temperatures rarely 
exceeded 70 °F. during the period of 
study. A surface temperature of 73 °F ., 
recorded July 30, 1952, was the highest 
observed. Tn ]953 and 1954, the maxi­
mum surface temperature was 71 °F ., 
and in 1955, 69.4° F. In each year of 
the study, a thermocline formed in Jate 
June and persisted into November (figs. 
10 and 11 ) . 

The even contours of the basin and 
the frequ ent and sometimes violent wind 
storms cause extensive mixing action. 
This action kept the epilimnion well 
mixed and practically isothermolls. The 
border behveen the epiJimnion and the 
thermocline was well defined. The ther­
mocline, however, was very thick and 
its lower boundary was not definite (fig. 
12) . Considerable mixing within the 
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thermocline is evidenced by the uneven 
isotherms ( fi gs. 10 and 11). Heplica te 
temperature profiles at the same loca­
tion and profiles at different locations on 
the same day always gave very closely 
reproducible results. From week to week, 
however, the depth/ temperature rela­
tions changed. 

Bear Lake has had a complete ice 
cover in 26 of the last 33 winters. It has 
been frozen over once in December, 13 
times in January, 11 times in February, 
and once in March. The breakup has 
come twice in February, once in March, 
22 times in April , and once in May. 
There was no ice cover in the winters 
of 1952-53 and 1953-54, the only time 
on record when the lake failed to freeze 
over for two consecutive winters. In both 
these winters, the lake was cooled well 
below the point of maximum density for 
pure water (39.2°F, ) 1n early March 

of 1953 and la te February of 1954, the 
lake was isothermous at 35.5 °F, The 
maximum temperature fluctuation of the 
water below 150 feet during the 3 years 
was from 35,5 °F. to 42 °F. 

Turbidily 

Turbidities in the open water ranged 
from 1 to 5 ppm (parts per million ) 
silicon dioxide equivalents; the highes t 
turbidities occurred during the spring 
and fa ll overturns. Turbidity was high 
near shore during and after storms, and 
at the north end when water was Howing 
in from Mud Lake. 

Secchi disc readings taken in 1952 in­
dicate the greatest visibi1ity was 15 feet. 
Kemmerer et al. (1923) report 32.8 feet; 
Hazzard (1935) gives a range of 11-19 
feet for a IO-day period in September; 
Perry (1943) lists a range of 10-30 reet 
over the years 1939-1941. 
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Kemmerer's one reading is tenuous 
evidence for basing comparison, but it 
seems probable that turbidities have in­
creased somewhat since his visit. In­
crease in turbidity is presumably caused 
by wave action on shores of finely di ­
vided material at lower lake levels, and 
the effect of inHowing turbid water from 

Mud Lake. 

Bottom Types 

Aside from narrow and limited rocky 
areas at the shoreline, the bottom is com­
posed of finely divided materials. A drop 
of 10 feet in wa ter level below the 
5923.65 feet maximum exposes all of the 
rock areas except on the larger deltas 
and points. The rocky }jttoral zone is 
es timated at less than 0.001 percent of 
the total bottom area. 

In general, the size of the particles 
decreases with increasing depth . From 
the shore to a depth of about 25 feet 
the bottom is sand, except for the rocky 
areas previously mentioned . This sand is 
gradually replaced by silt and marl ; be­
low about 75 feet , the bottom material 
is a fin e gray silt marl that is 58 percent 

CaCO". 
Snail and clam shells are in the bot­

tom and shore material in almost all 
parts of the lake, but no live specimens 
of either the snails or clams have been 
found during this or previous studies. 
The shells are most abundant on the 
north and northwest shores. Along these 
shores wave action piles up numerous 
windrows of shells, which are collected 
at times by local residents as a source 
of calcium for chickens. 

A representative collection of these 
shells was sent to the Smithsonian Insti­
tution for identification. The institution 
reported that the predominant snail is 
Carini/ex newberryi (Lea) , which was 
reported as present in Utah Lake in 

1884, along with other forms or species 
of Carini/ex present in several waters in 
the West. The clam, a «fingernail clam," 
Sphaernun monnonicmn Sowerby, is 
also a stream species and has been re­
ported near Wellsville, Utah. 

The mollusks probably were at peak 
abundance about 10,000 years ago dur­
ing the high water stage of the lake 
when there were large areaS of shallow 
water. Jf Bear Lake followed the course 
of other lakes in the region, including 
Lakes Bonneville and Lahontan, it prob­
ably reached a level much lower than 
the present stage during a dry period 
about 5,000 years ago (Blackwelder 
et 01. 1948). Many lakes dried up com­
pletely at that time. Probably the disap­
pearance of shallow water wiped out the 
mollusk population. Evidence from the 
composition of the present fish popula­
tion indicates that the lake did not dry 
up completely. 

Water Chemistry 

Previous Investigations 

Kemmerer et al. ( 1923) include com­
plete chemical analys is for fi ve lakes of 
the many they studied in the wes tern 
United States: Bear Lake in Utah and 
Idaho, and Priest Lake, Lake Pend 
OreHIe, and Hayden Lake in Idaho, and 
Lake Chelan in \¥ashington. Bear Lake 
compares favorably with the other lakes 
in this group in amount of nutrients and 
essentia l elements present. The Bear 
Lake sample was taken in 1912, before 
divers i~m of Bear River wa ter into the 
lake. Kemmerer et al. have the follow­
ing to say about the analysis: 

The most interesting analysis in this 
set is that of Bear Lake. In the first 
place i t contai ns a much larger amount 
of dissolved solids than any other lake 
(1,060.33 ppm). The magnesium con-
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tent of the water is very unusual, it 
being many timcs greater than the cal­
c.: ium con tent. The fact I hat it contains 
a fai rl y la rge q uantit y of zinc is also 
of interest. 

And in ano ther section: 

The presence of 0.65 parts per mil­
lion of zinc is also interesting. W hen 
this is com pared to the small amount 
of copper necessary to stop growth of 
algae, it scems I hat this q uantity of 
zinc would have a similar e ffect. Since 
the Jaw temperall1l'e and short summer 
season wonld also retard the growth of 
algae, no definite conclusions can be 
drawn. 

From these sta tements a generally held 
opinion developed tha t Bear Lake was 
not productive because of excessive 
amounts of zinc in the water. 

During the investigations in the early 
1940's, several zinc analyses were macIe 
( table 1); these included samples of 
water from Swan Creck ancl Mud Lake 
as well as from Bear Lake. Two of the 
three Bcar Lake analyses showed zinc 
va lues just over half tha t reported by 

Kemmerer. The third analysis was al ­
most identical with Kemmerer's for the 
lake value, but was at variance with the 
other two on the amounts in Swan Creek 
and Mud Lake. 

Current Investigation 

Zinc analyses were included in the 
current study in the hope that the zinc 
question could be answered. This at­
tempt was only partially successful. 
Several additional questions were ra ised 
that appear to be unanswerable on the 
basis of the evidence at hand. 

Analyses were made by James P. 
Thorne, of the U. S. Department of Ag­
riculture, Soils Laboratory, on the USAC 
campus. One sample was checked for 
Thorne by the U. S. Department of Agri­
culture Soils Laboratory at Ithaca, New 
York. In all , 35 determinations were 
made on 3 separate collections of water 
from Bear Lake and its tributaries. The 
largest amount of zinc found was 0.076 
ppm in a sample of water flowing into 
Bear Lake from Mud Lake. The highest 

Table 1. Results of analyses for zinc of water supplies from Bear lake, Mud 
lake, and Swan Creek 

Authority 

Kemmerer, 
et .1. (1923) 

Derby Laws'" 
(Chemist at U.S.A.C.) 

State of Utah, (I 
Division of Chemistry 

Utah Power'" 
and Light Company 

V.S.D .A. Soils Lab. 
at U.S .A.C. /) 

V.S.D.A. Soils Lab.o 
at Ithaca, New York 

Date 
collccted 

Aug. 8, 1912 

May 10, 1941 

Dec. 16, 1941 

May 1,1943 

Jan. - June 
1956 

June 6, 1956 

Location and ppm zinc 

Bear Lake Swan Creek Mud Lake 

0.65 

0.36 

0.35 

0.64 

.()()5 - .038 
(14 anal yses) 

.0050 

0.42 

0.1 8 

0.80 

.005 - .034 
(9 analyses) 

.0057 

0.80 

0.48 

.001 - 0.76 
(5 analyses) 

°Unpublishcd report on fil e at Department of Wildlife i\i(anagement, USAC, Logan, Utah 
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figure for lake water was 0.036 ppm; 
the lowest, 0.005 ppm; the average of 
14 determinations for Bear Lake was 
0.020 ppm zinc. Logan River water, a 
stream of high productivi ty. contained 
0.009 and Logan tap water, of spring 
source, 0.013 ppm zinc by comparison. 
Thorne does not consider the results to 
be adequate from the analyst's point of 
view because of the lack of reproduci­
bili ty. However, even acceptance of the 
maximum values would sti1l seem to re­
move zinc as a Ji miting factor. 

As to the reason for the great differ­
ence in results from the other analyses, 
there can be only speculation. Heduction 
of the zinc content of Bear Lake can be 
explained by the dilution with Bear 
River water. Changes of the magnitude 
indicated in the zinc content of the flow­
ing streams do not seem probable. 

Evidence of a complexing element or 
ion was noticed in the zinc detennina­
tions, and tests were made in September 
1956 for copper, lead, and cadmiu m as 
possible sources. However, none of these 
elements exceeded one one-hunw'edth 
part per mill ion. For Bear Lake the 
values in parts per million were : copper, 
.005; lead, .003; cadmium, .000; for 
Swan Creek the values in parts per mil­
lion were: copper, .009; lead, .006; cad­
mium, .001. 

A condi tion that may have some limit­
ing effect on plant production is the 
presence of much more magnesium than 
calcium ( table 2). Meyer and Ander­
son (1952) state that excess amounts of 
magnesium may be toxic in solution cul­
hues unless offset by sufficient amounts 
of calcium. This relation has not been 
investigated in Bear Lake. 

The dilution of Bear Lake by the Bear 
River can be traced in the chemical 
analyses. Kemmerer et al. (1923 ) report 
methyl orange alka linity eq uivalent to 

586 ppm; Hazzard (1935) reports 430-
479 ppm; Perry (1943) gives a range of 
375-400 ppm; for the present study 
(1952-1955) the range was 294-313 
ppm. Methyl orange alkalini ties of the 
incoming streams are: Bear HiveI' 192; 
Swan Creek 181, and St. Charles Creek 
195 ppm. 

Dissolved Oxygen 

All investiga tions have repor t-ed abun­
dant oxygen at all depths. Kemmerer 
et al. remark that Bear Lake has more 
oxygen in the lower waters than at the 
surface in August. Perry (1943) states 
that dissolved oxygen was abundant at 
all depths, rarely going below 5 ppm . 
A value of 5.9 ppm at 210 feet in Sep­
tember 1952 was the lowest obtained 
during the present study. 

pH 

During the present study, pH values 
ranged from 8.4 to 8.6. Perry ( 1943) 
reports 8.4 to 8.7 and Hazzard ( .1 935) 
8. 0 to 8.5. 

Biology 

Rooted Aquatic Plants 

Emergent aquatics arc scarce. A few 
patches of cattail (Typha sp.) grow 
along the northwes t shore between F ish 
Haven and St. Charles Creek; some bul­
rush (Scirpus sp.) also appears in the 
same area. Bulrush is fairly com mon 
along the wes t shore from Fish l-l aven 
to Swan Creek, and isolated patches ap­
pear along the shore almost to the south 
end. The north and south shores are 
bare of emergents, and only a patch or 
two is on the entire east shore. Several 
old timers report that before fluctuation 
of the water level the cattail and bulrush 
extended along the north shore. Kem­
merer et aZ. ( 1923) report from their 
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1912 observation: «Little vegetation 
exsits along the shores except at the 
north and northeast ends of the lake." 

The major submerged aquatic is a 
short thin-leafed Potamogeton sp. Beds 
occur along the west shore from St. 
Charles Creek to Garden City, and oc­
casional beds are present along the rest 
of tlle west shore; a few grow along the 
east shore. Fragments of Potamogeton 
appear in abundance after every stann, 
floating on the surface and thrown up 
on the beach. Isolated shoots of coontail 
(CeratophyUm1t demersul1l) are present 
along much of the shore, but this plant 
is nowhere abundant. A dense bed of 
RanunclIlus is present in a sheltered cove 
at the mouth of Swan Creek. This is the 
only luxuriant growth of submerged 
aquatics in the lake. All the plants pres­
ent in Bear Lake, and several others in­
cluding MyriophyUum, Utriculll,ria, and 
Polygonum, are common to abundant in 
Mud Lake (Reeves 1954). The contrast 
between the two areas is striking (fig. 8). 

Bottom Organisms 

Research on the bottom organisms and 
their use as food is continuing. Only 
a general summary of this subject is pre­
sented here. 

The bottom organisms vary in both 
quantity and composition according to 
the bottom type. Rocky areas under 
water have Gammarus, aquatic mites, 
some midge larvae, and crayfi sh. In the 
fall of 1952, the water level was high, 
and these organisms were locally quite 
abundant in the rocky areas. When the 
lake level lowered, the amount of rocky 
area under water decreased drastically. 
The bottom organisms were considera­
bly less numerous in those rock areas 
that remained under water. These re­
maining rocks were usually half buried 
in sand and covered with precipitated 
marl. Probably wave action would re-

constitute the cover in these areas if the 
lake remained at one level long enough . 

The organisms in sandy areas include 
a few mites and diptera larvae. Isolated 
M yriophyllll1n fronds or small clumps of 
Potamogeton are present in some sandy 
areas. Where these plants could be ex­
amined by wading, they were found to 
hold abundant midge larvae and some 
Gammarus and mites. MayBy nymphs 
were also present in clumps of sub­
merged aquatics along the northwest 
shore. 

Cattail and bulrush stands provided 
relatively little cover for bottom organ­
isms. Some dragonfly, damselfly, and may­
By nymphs were on stalks and around 
roots. As the water deepens and the sand 
grades into a sand-silt-marl mixture, the 
number of midge larvae increases to a 
maximum denSity of about 500 per 
square yard. Aquatic Oligoclweta are 
present in this bottom type, up to 400 
per square yard. A smaU ostracod is also 
present, found apparently on or just 
above the surface. The ostracods are dif­
ficult to sample but they appear to be 
extremely numerous. 

In the deeper water, below about 75 
feet, where the bottom is fine silt marl, 
midge larvae are not present, and ostra­
cods are much less abundant. Oligochae­
ta are considerably more numerous here, 
and number up to 3,000 per square 
yard. 

Plankton 
A comprehensive study of the plank­

ton was beyond the scope of the present 
investigation. The zooplankton were 
sampled on a random non-scheduled 
basis and some general information is 
available. A study of methods of sam­
pling the phytoplankton of the lake was 
carried on in conjunction with the pres­
ent study. Most of these sampling data 
will be published elsewhere. Limited 
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information about the phytoplankton 
population is presented here. 

Phytoplanktoll . On August 8, 1912, 
Kemmcrer et af" (1923 ) made a series 
of vertical hauls at va rious depths with 
a closing plankton net of no. 20 silk. 
They report zooplankton in all hauls, but 
report phytoplankton in only one, that 
from 5 to 10 meters. In this stratum 
they report 7,850 cells of the blue-green 
algae Coeiosplwer i ruH per cubic meter, 
7,850 cells of the diatolll Frllgilo'/'ia per 
cubic meter, and 15,600 cells per cubic 
meter of the dinoflagella te Cerllt.illm , 
which they list as a protozoan. 

Hazzard ( 1935 ) made a series of 
plankton net hauls during his short sur­
vey of the lake September 20 to 30, 
1933. He also noted that some quantita­
tive work was done by centrifuge, but 
he gives no description of the method. 
Hazzard lists several genera not reported 
by Kemmerer, but does not mention two 
genera listed by Kemmerer, namely, 
Ceratillln and Coelos-phaerillm . 

The Foerst Electric Plankton Centri­
fuge and mem brane filter were the more 
important separation devices used in the 
present investigation of phytoplankton. 
Examination of the concentrate under 
low power (about 100x) revealed only 
an occasional small dia tom. Under high 
power (about 400x) numerous small 
phytoplankton cells were found. The 
more abundant genera were Ankisf. rodes­
mus, OOCYSt.fiS, Lyngb yll., Lage,.I1eim;a, 
Dinobl'yon, and Dictyosplwerium. Dia­
toms were not numerous; they never 
exceeded 5 percent by number of the 
total cell s. All of the cells were small 
(from 2 to about 50 microns in their 
largest dimension ); only an occasional 
dia tom was larger than 50 microns. A 
no. 20 si lk net could not be expected to 
retain cells of such small size, and ex­
amination of several net samples re­
vealed none of these smaller cells. 

Of the phytoplankton forms reported 
(by Kemmerer and Hazzard ) from net 
samples, only one, Cemtium, was found 
in a net sample during the present study, 
and this appeared only once. 

During the present phytoplankton 
study, water samples of 3 and 6 liters 
were used . Kemmerer's data are equiva­
lent to 8 cells per liter for Coe!osplwe­
rium. and Fragilaria. and 16 cells per liter 
for Cemtil.lm . Hazzard reports quantita­
tive data only for Stallrast;nUll , 1 to 13 
cells per liter. Counting methods in the 
present study involved examination with 
a haemacytometer of only a small frac­
tion of the concentrate from the water 
samples. Organisms present at the dens­
ities reported above would have only a 
small probabil ity of being seen consist­
ently. It might be expected that they 
would be seen at least once chlJ'ing ex­
amination of more than 30 samples in 
a 2-year period if they were actually 
present at the densities reported. Of the 
form s other than diatoms reported by 
Kemmerer and Hazzard only IH icrocljsf.is 
was seen in the phytoplankton samples. 

In the present study, the diatoms were 
not identified, but because of their rela­
tively minor importance quantitatively 
they were treated as a single group. It 
was obvious, however, that several 
species were present. 

The genera (other than diatoms) re­
ported by the previous investiga tors are 
quite distinctive and could not be con­
fused with the forms found in the pres­
ent study. The evidence is not conclu­
sive, but it seems to indicate some 
changes in the species composition of 
the larger forms during the development 
of the lake as a reservoir, with the sub­
sequent changes in chemical composi­
tion of the water. Since the earlier in­
vestiga tions did not sample the nanno­
plankton forms, no similar comparisons 
can be drawn for them . These small cells 
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are present in tremendous numbers. 
Ankistrodesmtls falcatus, the most abun­
dant species, exceeded 2 million cells 
per li ter in several samples. The greatest 
total number of cells found was just 
under 4.5 million per liter. 

Numbers are, of course, only a rough 
index of productivity. The individual 
cells have small volumes, in the range 
from 12 to 250 cubic microns. 

On a volume basis, the denser sam­
ples ranged from 0.4 to 1.1 x 109 cubic 
microns per liter. Verduin (1951 ) re­
ports maximum values of 16 x 109 cubic 
microns per Hter for Lake Erie in 1949, 
and 6 x 1()9 cubic microns per liter in 
1950. 

Phytoplankton productivity per unit 
volume is low in Bear Lake, but not as 
low as previous investigations have in ­
dicated. The total productive volume is 
large. The epilimnion extends to more 
than 50 feet by late summer, and sam­
ples indicate good production through­
out this zone; some live. cells are found 
as deep as 100 feet. Some production 
continues under ice cover. Samples taken 
through 12 inches of ice with a 6-inch 
snow cover gave 0.05 to 0.2 x 109 

cubic microns per liter. 

Zooplallkton. Kemmerer et al. (1928), 
who sampled by vertical hauls with a 
closing net, report two copepods: Epis­
chura, taken at all depths sampled, and 
Canthocamptus taken in only one 50- to 
55-meter sample. The rotifer, Polyarthra, 
they report from 2 samples, 5 to 10 and 
10 to 15 meters. These were the only 
zooplankton forms they found. 

Hazzard (1935) reports only aile 
capepod, Epischura, and five rotifer spe­
cies: Canochilus, the most abundant; 
Polyarthra, second; Anurae, Triathra, 
and Notlwlaca, occasional; and one 
c1adoceran, Daphnia. 

Perry (1943) and Stillman Wright, 
who was stationed in Logan as a biol­
ogist wi th the Fish and Wildlife Service, 
did considerable plankton sampling in 
conjunction with Pen y's study of the 
Bonneville cisco of Bear Lake. Their 
sampling was done with a IO-liter plank­
ton trap, a device considerably more ac­
curate quantitatively than any type of 
unmetered net tow; however, there may 
be an avoidance reaction to the plank­
ton trap by some zooplankton forms that 
would cause some to be missed or un­
derestimated. 

Perry mentions 12 genera of zooplank­
ton: 3 copepods, Canthocampt-us, Cy­
clops, Epischura; 3 ratifers, CCHlocliilrls, 
Polyarthra, Afw rea; and 6 cladocerans, 
AlOHa, Bosmina, Chydorus, Daphllia, 
Ceriociaphnia, and AloiM. He gives data 
on vertical distribution for the genera 
Polygarthra, Conochil-us, Epischura, and 
Alluraea, on nine dates from June 
through November 1940. Four repre­
sentative distributions of the two most 
abundant species are presented here 
( fi g. 13). Additional data on the sea­
sonal change in abundance of two of 
the more important species, Epischura 
and COllochilus, are presented by per­
mission of Dr. Wright from unpublished 
data assembled during their investiga­
tion 1939-41 (fi g. 14). 

Episclwra and COll ochilus were the 
dominant forms in col1ections made dur­
ing the present study. These collections 
do not warrant detailed quantita tive 
treatment. Duplicate net hauls made at 
the same time and location val'ied as 
much as 200 percent. Maximum densi­
ties found in a vertical net haul were 
11.5 Conochilus colonies per liter and 4 
Epischura per liter. The maximum fig­
ures reported by Wright (fig. 14) are 
somewhat higher for Epischura and low­
er for Conochiltls, but they are not dras­
tically different for either form. 

-33-



0 1\ 

20 \ 
I 

40 

f- 60 w 
, 

W 
LL 

80 
~ 

:z: 100 
f-
11. 

~ 120 

140 
'j 

160 

180 

0 

20 

40 

f-
W 60 
w 
LL 

~ 80 

:z: 100 
f-
11. 

~ 120 , 
140 

LL 
160 

II 

180 

NUMBER" PER 10 
6 JUN 40 

20 40 60 BO 100 

1\ 
II 

I:"-

... 
" ., 
-.. 

" 
/ 

-.. 

""" 

I'> 

/ 

17 AUG 40 

") 
j( 

~ 

)f 
It'- ..... 
> ~ 

./ 
IL 

..... 
I> 

f-" 

I> 

LEGEND 
EPISCHURA 

I', 

I( 
\ 

!\ 

Ir 

1\ 

I' 

I' 

LITERS 
22 JUN 40 

20 40 60 80 
~I\.. 

. , I, 
I\, 

:-- :.-~ 
I> , ~ -

30 AUG 40 

r-- ...., 

- .. "- ..., 1-

"" - ..... I-... 

i.-r'" ... 

CONOCHILUS COLONIES - - - - - -

100 

~ 

...... 

Fig. 13. Vertical dI strIbution of tho zoop lankters Eplschura and Conochilus (colonies) on Bear lake , Utah· ldahe, 
during the summer of 1940 (from Perry, 1943). 

- 34-



1939 

100 

ILEUD I I I I I 

DATE 
1940 1941 

'" <r 

EPISCHU RA ----

'" 75 >-
~ 

50 

CONOCHILUS COLONIES -

I 

I 

I~ I ~Ir- l- I\ I 
I 

25 

o 

I' 
~I\ I 

K-
I 

J/ 
, 

\ 
\ , 

I I 
I 
I 

\ 
\ 
\ 

Fig. 14. Seasonal changes in abundance of the zooplankters Epischura and Conochilus (cOlOnies). From unpub· 
lished date of Dr. Stillman Wright. 

No cladocerans were taken in plank­
ton net hauls during the present study, 
but they were found several times in the 
stomach contents of ciscoes taken in gill 
nets. It seems most reasonable to as­
sume the presence of cladocerans in the 
zooplankton samples gathered by Perry 
resulted from the greater efficiency of 
his plankton trap rather than to a popu­
lation change. All other sampling re­
ported has been done with plankton 
nets, and a single occurrence of Daphnia 
reported by H azzard (1935) is the only 
cladoceran reported. 

Conochiltls has been an important 
plankton in practically every collection 
reported by Hazzard (1935), Perry 
(1943) , Wright, and the present study. 
The colonies formed by this rotifer are 
large and distinctive; they could hardly 
be overlooked or misclassified. Kem­
merer et al. ( 1923) made their collec­
tions at a time of year when Conochilus 
was found to be abundant by all subse­
quent studies. Since Kemmerer's plank-

ton data were collected during a single 
day, they do not give a substantial basis 
for comparison. Since Kemmerer made 
a series of hauls at several depths, it 
seems highly improbable that Conochilus 
could have been missed if it had been 
present in any appreciable numbers. 
Here again is at least suggestive evi­
dence of a change in plankton composi­
tion associated with the conversion of 
Bear Lake into a reservoir. 

The production of plankton in Bear 
Lake is low indeed when compared to 
that of productive bodies of water such 
as Henry's Lake and Island Park Reser­
voir in Idaho; and Strawberry Reservoir, 
Fish Lake, and Panguitch Lake in Utah . 
Production of phytoplankton in these 
waters is often of sufficient volume to 
color the water green. Where the zoo­
plankton volume from a 50 foot haul in 
Bear Lake would be measured in tenths 
of a cubic centimeter, an equivalent 
haul in one of these other waters might 
be ten to one hundred times this volume. 
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These more fertile waters are with­
out exception much smaner and shallow­
er than Bear Lake. No larger lakes can 
compare in productivity per unit volume 
with the ones mentioned above. When 
compared to that in other large deep 
lakes the production of zooplankton in 
Bear Lake is low: but not drastically so. 
Stross (1953) gives data for Cycl,,!,s, 
the most abundant zooplankton in Lake 
Pend Oreille, Idaho; they show a maxi­
mum density equivalent to 16 organ­
isms per liter for a IOO-foot vertical haul , 

compared to 4 organisms per IHer in 
Bear Lake for Episcllllra. Carl (1952) 
lists a maximum copepod density of 5.14 
per liter for Cowichan Lake, British 
Columbia. 

Whatever numerical bounds may be 
set on the terms "productive" or "un­
productive," it must be remembered 
that the plankton population of Bear 
Lake is sufficient to support a large pop­
ula tion of an almost exclusively zoo­
plankton feeding fish, the Bonneville 
cisco, 
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Fish Populations 

Species Present and Their 
Relative Abundance 

THE two most numerous fi sh in Bear 
Lake are the Bonnevi1le cisc.'O and 

an undescribed sculpin. Gill nets do not 
sample either of these two fish eHective­
ly because only the largest of the Bon­
neville cisco are subject to capture, and 
the sculpin is a sedentary species. Cisco 
were taken at a relatively low rate in 
gill nets set on the bottom, but nets set 
anywhere from just off the bottom to 
near the surface caught the fish in num­
bers that equaled or exceeded those of 
any other fish at any depth (Perry 
1943). Perry also demonstrated that 
Bonneville cisco are independent of the 
bottom. They seek depths where tem­
perature and plankton concentrations 

are most acceptable. When information 
from all sOW'ces is considered, it appears 
that Bonnevil1e cisco are more abundant 
than any other fish in Bear Lake, with 
the possible exception of the sculpin. 

Sculpins were caught on the bottom 
in gill nets. They were also extremely 
abundant in collections made by pOison­
ing shore areas, and in electro-fishing 
collections made in shallow water in 
April. Although sculpin are too small 
to be taken in the 9~-inch mesh of ex­
perimental gill nets, they were the most 
commonly caught fish in %-inch mesh 
gill nets. 

The mid-water gill net sets made dur­
ing this study took only SLX Bonneville 
cisco, one Utah sucker, and one rainbow 
trout. The fact that mid-water se ts took 
only one sucker and no Bonneville or 
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Bear Lake whitefish is accepted as evi­
dence that these two fi sh and the Utah 
sucker are almost exclusively bottom 
dwellers in Bear Lake. The small cisco 
catch was probably the result of the 
wide dispersal of ciscoes in the spring 
and late ,'linter when this netting was 
done. This theory is partially substan­
tiated by the fact that considerable num­
bers of the two whitefishes and Utah 
suckers were caught in nets set at the 
same depth and temperature as mid­
water sets, but on the bottom. The Utah 
sucker, although numerically less abun­
dant than Bonneville cisco and sculpin, 
contributes more to the total pounds of 
.fish in the lake than the combined 
weight of the other two fi sh. The Bear 
Lake and Bonneville whitefish in aggre­
gate are slightly fewer in number than 
the sucker, but from the standpoint of 
total pounds in the lake they are con­
siderably less important than the sucker. 
It is beHeved that the Bear Lake white­
fish is the more abundant of the two 
whitefi shes. 

The Utah chub ranks fifth on a scale 
uf relative abundance but probably rep­
resents less than 4 percent of the total 
number of fish. The carp is judged to 
be sixth in relative abundance. To the 
shore observer, the carp appears con­
siderably more important than it ac tual­
ly is because of its habit of concentrat­
ing a t or near the surface in shallow 
water. On warm days, carp may, how­
ever, be found at the surface as far as 
a mile from shore. 

The low catch of lake trout, cutthroat 
trout, and rainbow trout in net sets and 
in other types of collections makes it dif­
ficult to draw conclusions about their 
distribution and abundance, but it ap­
pears that all these fish stay close to the 
bottom and that the tota l population of 
all trout, by number, is not more than 
3 percent of the fi sh population. 

Gill ne ts set close to shore caught rain­
bow trout; and most of the rainbow trout 
taken by hook and line were caught by 
shore fisherm en. These two circum­
stances make it appear that rainbow 
trOll t are not as scarce as the deep wa ter 
gill net sets indicate. ]n years when rain­
bow trout are heavily stocked, their 
numbers might exceed those of the total 
of the two other trouts. This, however, 
is felt to be a temporary condition. 

The yellow perch, green sunfish, ko­
kanee, CalTington's dace, and smallfin 
redside shiner are present, but in small 
numbers. 

The total population of fish in Bear 
Lake in 1952-53 was considerably great­
er than it was in 1938-42 if comparative 
rates of capture in similar nets are relia­
ble indicators. The rates in the earlier 
study and the more recent one were 
0.706 and 1.843 fish per hundred-foot 
gill net hour, respectively. Tests of sig­
nificance yield 11 "t" value of 4.35 for the 
difference in the mean rates of capture. 
This exceeds the tabular value of 2.04 
and indicates sign ificance at the 95 per­
cent confidence level. In short, the dif­
ference is probably real (fig. 15). 

The greater length of the nets and the 
lon ger immersion periods of the net sets 
in the earlier study may have been re­
sponsible for a lower rate of capture per 
unit of effort. However, examination of 
the data yields no evidence to confirm 
this suspicion. Because of the small num­
ber of gill net sets in shallow water 
during the earlier study, it is- suspected 
that the carp habitat was under-sampled. 
The habitat of all other species was sam­
pled at least as well in 1938-42 as it 
was in 1952-53. If we postulate a lower 
efficiency of the nets used for sampling 
in 1938-42 (although no evidence in this 
study suggests it), we would have to 
assume an efficiency of only 55 percent 
of that experienced in the recent study. 
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UTAH SUCK R 
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UTAH CHUB 
<D 

'" N 

CARP 

CISCO .& 
CUTTHROAT TROUT 

L AK E TROU T 

.& CISCO ABUNDANCE IS GREATLY UNDER ­
ESTIMATED IN BOTTOM SET GILL NET S 
(PERRY 43) ACTAL AB UNDANCE IS ABOUT 
20 TIMES THAT INDICATED. 

FISH PER 100 - FOOT GILL NET HOUR 

UTAH SUCKER 

WHITEFISH 

_ UTAH CHUB 

CARP 

CISCO 

£. LAKE TROUT WERE STO CKED DURING 
1939-42 STUDY. NO ADULTS WERE 
PRESENT IN THE LAKE AT THAT 
TIME . 

CUTTHROAT TROUT 

LAKE TROUT ~ 

Fig. 15. Comparison of rates of captllre of fish in experimental gill nets as experienced in 1938-42 and 1952-93. 

before the difference in lllea n ra tes of 
capture would no longer be significant. 
It should be acknowledged that other 
workers have considered linen gill nets 
Jess efficient than nylon gill ne ts. All 
fish represented in both studies shared 
the recent increase in density, if it is, 
as we believe, a real difference_ Cursory 
gill net sampling by Hazzard in 1933 
also yielded a lower es timate of fish 
density than the more recent collections. 

Distribution of Fish by Depth 
and Bottom Zone 

The stimmel' dish'ihution of a species 
is disctlssed separately from that of the 
rest of the year. The word summer is 
used to designate the period when sur­
face temperature of the water exceeds 
60°F. In both 1953 and 1955, the water 
was at least this warm from mid-June 
until mid-October (table 3) ( figs. 16 
and 17). 

Hainbow tTout were taken only in gill 
nets and seines that were used in water 
less than 10 feet deep. Shore fishermen 
caught almost all rainbow h'out appear­
ing in creels. 

Gill net se ts indicate cutthroat trout 
are most abundant between shore and 
the 75-foot contour throughout the year. 
They were taken only in nets set near 
the bottom. However, an inshore move­
ment of cutthroa t trout occurs in spring, 
and a minor but de6nite movement off­
shore appears again in the falL Degree 
of movement appears constant at all 
seasons. 

The lake lrout exhibit much greater 
activity in the warmer months than in 
winter. The 25- to 75-foot zone is their 
chosen habitat in the summer and early 
fall ; they move out to deeper water in 
winter. One set, made during the sum­
mer of 1953, in 193 feet of water, took 
three lake trout. This exception to the 
general distribution pattern was corre-
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lated with an unusual concentration of 
Bonneville whitefi sh for that depth. 

The pattern of activity and distribu­
tion for the two whitefish is similar to 
that of the lake trout. It appears reason­
able that the whitefish population is pur­
sued by the lake trout. Since the Bear 
Lake whitensh has seldom been identi­
fied in collections taken at depths of less 
than 75 feet, it appears that the white­
fish commonly associated with lake trout 
in summer must be the Bonneville white­
fish. Neither of these two whitefish was 
taken in mid-water gill net sets. 

The Bonneville cisco is more abun­
dant in mid-water than near the bottom. 
This is apparently a reaction to temper­
ature rather than to depth. Only a small 
portion of the cisco population is sus­
ceptible to capture on the bottom (Perry 
1943 ). A greater number of cisco ap­
pears in bottom net sets as the depth 
of the water increases. No consistent 
difference in activity was detected be­
tween cisco collected in summer and 
those collected at other times of the year 
in bottom-set gill nets. The one excep­
tion to this last statement occurs during 
the spawning season, in late December 
and January. Generally, we did not col­
lect fish during spawning periods. 

The carp and yellow perch exhibit 
identical movements and depth prefer­
ences. Neither fish wanders out deeper 
than the 50-foot contour, and both dis­
play a greater degree of movement in 
summer than in the remaining seasons. 
Both species achieve highest densities 
in very shallow water, but carp occa­
sionally travel a mile or more from shore, 
usually just below the surface. 

Utah chub were captured most fre­
quently in summer at depths of less than 
25 feet. They move offshore to the 25-
to 50-foot zone in the colder months. 
Activity appears little changed by sea­
sonal temperature fluctuati ons. 

The Utah sucker is much more active 
in summer than in fall , winter, or spring. 
The area between the 25- and 75-foot 
contour contains the greatest population 
density during all seasons; however, nets 
set at all depths and seasons were sel­
dom lifted that did not contain at least 
one sucker. This fish is strictly a bottom 
dweller; only one was captured in a 
mid-water set. 

A coincidence in season of greatest 
activity (summer ) and zone of greatest 
abundance (25-75 feet) for the white­
fishes, lake trout, and cutthroat trout is 
the most Significant feature of the depth 
distribution data. The creel census in­
dicates summer as the poorest time to 
fish in Bear Lake, ye t the most 
sought after species were netted mOst 
frequently at this time (spawning sea­
sons excepted). Although the 25- to 75-
foot depth zone is inhabited by the most 
desired species in summer, it is too far 
out for shore fish ermen. The low rate 
of success among summer boat fishermel: 
is difficult to explain but may be becaUSE 
of the inability to locate the zone 01 
greatest fi sh density. 

Carrington's dace were present in lim­
ited numbers in all shallow, rubble bot· 
tom areas. Small Utah suckers appearec 
occasionally in shallow areas but werE 
Illost abundant near creek mouths ane 
in the vicinity of bulrush beds. Smal 
sculpin also were present near buh-us. 
beds and rocky areas. Fingerlings 0 : 

trout and whitefish were rare in all area. 
poisoned or seined. Small Utah chub 
smallSn redside shiners, green sunfish 
and small carp were common to abun 
dant in the lower portions and at th. 
mouths of the two muddy, sluggisl 
streams at the south end of Bear Lak. 
during this study, but were rare else 
where. Small yellow perch and dace oc 
casionally were taken where thes· 
streams enter the lake. 
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In Swan Creek, legal-size (7 inches 
total length) cutthroat trout and ra in­
bow trout commonly were taken with 
the aid of an elecmc shocking machine. 
Sub-legal-size rainbow and cutthroat 
trout were abundant in this stream. Ex­
cept during the spring months when 
adult suckers were quite abundant, no 
other fish were in Swan Creek. In lower 
St. Charles Creek, sub-legals of ra in­
bow and cutthroat trout were common. 
Stocked legal-s ize rainbow trout were 
also common, but legal-size cutthroat 
trout were rare. Carp and suckers were 
abundant. Upper St. Charles Creek COIl­

tained occasional brook and cutthroat 
trout and an abundance of sculpins. 

Spring Creek has a spawning run of 
cutthroat trou t during high water years, 
but a check during the irrigation sea­
son of 1953 revealed a How of only J 
c.f.s. and a population of only non-game 
fish. 

Fallula Spring is intermittent but at 
times contains a large popula tion of n OI1 -

game fish. Trout were rare Or absent 
when the stream was sam pled. 

South Eden Creek is intermittent and 
is highly turbid in the periods when it 
does flow. Sampling by electro-shocking 
produced no 6sh. 

North Eden Creek is permanent, and 
its upper part is free of high turbidities. 
It is maintained as a private fi shery and 
and is not open to the public. An excel­
lent population of eas tern brook, rain­
bow, and cutthroat trout is maintained 
by stocking. However, cutthroa t trout 
can escape to Bear Lake from this pri­
vate fishery. There is no evidence of 
a spawning run from Bear Lake. 

The number of tributary streams avail­
able for spawning rainbow and cutthroat 
trout is negligible. St. Charles and Swan 
Creeks are marginal for spawning and 
subsequent growth of the fry, because 

of their small productive area, but other 
conditions are satisfactory. These two 
streams supply a total of on ly about 20 
acres of potential spawning ground ; and 
even this area is severely reduced by 
irrigation diversions in July and Augus t. 

Life History Data 

Cutthroat Trout 

The Utah cutthroat trout is the only 
trout native to Bear Lake. Early intro­
ductions included Yellowstone cutthroat 
trout, probably other subspeCies of cut­
throat trout, and rainbow trout. Two 
circumstances - the stocking of mixed 
species of Salmo and the fact that all 
species of spring-spawning Salmo ap­
parently hybridize freely in Bear Lake­
have produced today's Bear Lake cut­
throat trout. This fish really is a mix­
ture of several subspecies of cutthroat 
and rainbow trout. Relatively few of the 
Bear Lake trout were judged to be pure 
cutthroat. T he dominant cutthroat trout 
type is the hybrid described above. 
However, regardless of its mixed an­
cestry, the cutthroat ecologically is dif­
ferent from the stocked rainbow trout 
and the other wild fish identifled in this 
study as a rainbow trout. The cutthroat 
grows faster and to a much greater size 
than the rainbow trout in Bear Lake. 

Many of the wild Salmo sent to Dr. 
Robert R. Mi1ler, associate cura tor ot 
fishes, Univers ity of Michigan, Museum 
of Zoology, were tentatively identified as 
rainbow x cutthroat trout hybrids. At 
one time during the study, an attempt 
was made to determine the degree of 
hybridiza tion between cutthroat b'out 
and rainbow trout. However, th is at­
tempt was abandoned as being imprac­
tical, if not impossible, and all fish that 
had been labeled as either cutthroat 
trout or cutthroat x rainbow trout are 
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designated in this study as cutthroat 
trout. Ecologically, this designation is 
justified, and it is believed most of the 
fish that appear to be cutthroat x rain­
bow trout hybrids are taxonom ically 
closer to cutthroat than to rainbow trout. 

The stahlS of cutthroat trout in Logan 
River is not grea tly different from that 
of the cutthroat in Bear Lake. In Logan 
River, the Utah cutthroat trout has been 
replaced by a mixhlfe much like that 
in Bear Lake; and in spi te of hybridiza­
tion and the frequent planting of rain­
bow trout in the upper waters of the 
Logan lliver. the cutthroat trout still 
persists and dominates that area. Jt is 
believed that in the upper Logan Hiver 
and in Bear Lake the cutthroat trout 
would, if left alone, dominate the ra in­
bow trout. 

Growth rate of cutthroat trout in Bear 
Lake is considered excellent ( table 4). 
Most cutthroat trout examined were in 
good condition. The limiting factors ap­
pear to be lack of suitable habitat, in­
sufficient food for young fish, and in­
adequate spawning grounds. 

Cutthroat trout shorter than 10 inches 
are rare in the creel, in the gill nets, 
and in col1ections from seining, shock­
ing, and poisoning operations. The few 
that attain the length of 10 inches are 
then able to subsist primarily on other 

) fish and presumably have no problem 
finding an adequate food supply. Stock­
ing of approximately 4.6 million cut­
throat fry during the past 15 years has 

, n.ot produced a' large population of legal­
sIZe cutthroat trout. In addition to plant-

• ing fry in Bear Lake, the Idaho Fish 
and Game Department has stocked large 
numbers of legal-size cutthroat trout. 
Since these fish were not marked until 

• 1953. fish stocked earlier were not iden­
tifiable as such in the cree l. 

Small to moderate cutthroat trout 

spawning runs occur in three Bear Lake 
tributaries - Swan Creek, St. Charles 
Creek, and Spring Creek. Spawning 
traps have been maintained for several 
years in St. Charles Creek and Swan 
Creek. Most of the cutthroat fry stocked 
in recent years were hatched from spawn 
taken at these two traps. The d iversion 
of most of the flow of these two streams 
into irriga tion canals makes them in­
effective as spawning sites. For this rea­
son, the Fish and Game Departments of 
Utah and Idaho established spawn tak­
ing operations on these two streams. 
However, because of the reduced run of 
cutthroa t trout in Swan Creek in 195:3 
it was suggested that the cast far out~ 
weighed the benefits; therefore, it was 
recommended that the trap be removed. 
The trap was not operated in 1954 and 
1955. 

In stomachs of 20 cutthroat trout, fish 
was the most importan t item as meas­
ured by both O<..'Currence and volume. 
During the 1938-42 study this fact was 
also indicated. Bonneville cisco and 
sculp in were the fish most frequ ently 
found in the stomachs. One 9-pouncl 
cutthroat trout, taken in the winter con­
tained 17 cisco from 5 to 7 inches> long. 
Shortly after some 6- to 9-inch lake 
trout were stocked in May 1954, severa l 
cutthroat trout taken contained these 
planted fish (9 in one stomach ), None 
of the lake trout eaten was more than 
7.5 inches long. Apparenlly the cutth roat 
11as little trouble finding food once it 
a ttains a size that allows it to feed 011 

fi sh. 

Rainbow Trout 

F'ifiteen percent of the rainbow trout 
in the creei from 1953 through 1955 
were hatchery fi sh. Before 1953, not a ll 
stocked rainbow trout were marked. 
From 1953 on, all stocked rainbow were 
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Table S. Data from recoveries on 5,000 jaw-togged rainbows planted in 
May 1953, October 1953, and March 1954* 

Distance 
from release 

Length Length Growth No. of point to 
when when incre- Month days to capture Place of 

planted recovered ment planted capture place recovery 
mm. mm. mm. miles 

187 222 35 May 85 I Bear Lake 
231 260 29 May 85 I Bear Lake 
211 250 39 May 92 I Bear Lake 
188 252 64 May 92 I Bear Lake 
238 256 18 May 92 I Bear Lake 

184 220 36 May 85 Bear Lake 
195 232 37 May 85 Bear Lake 
195 225 30 May 85 Swan Creek 
202 240 38 May 92 Swan Creek 
211 236 25 May 92 Swan Creek 

212 230 18 May 85 I Swan Creek 
200 200 0 May 85 I Swan Creek 
233 250t 17 May 85 I Swan Creek 
212 256 44 May 390 I Swan Creek 
185 198 13 March 75 8 Bear Lake 

233 253t 20 May 385 I Swan Creek 
200 218 18 October 153 15 Bear Lake 
225 311 86 May 300 8 Bear Lake 
246 330 84 May 322 8 Bear Lake 
228 300 72 March 270 8 Bear Lake 

187 290 103 October 390 8 Bear Lake 
190 367 177 May 585 8 Bear Lake 
187 200 13 March 67 5 Swan Creek 

~No plants or recoveries of tagged 6sh were made in 1955. 
t Same 6sh released and recovered again a year later, 

6n clipped or otherwise marked. Pre­
sumably, most of the unmarked rainbow 
that appeared in creels in 1953 and later 
were hatchery rather than wild rainbow 
trout ( table 5). 

Virtually no rainbow trout were taken 
in deep water gill net sets, <lnd relative· 
Iy few in shallow water gill nets or by 
seining. A few marked rainbow h'out 
and a larger number of unmarked ones 
appeared at the spawning traps in St. 
Charles and Swan Creeks during the 
spring of 1953. Moderate numbers of 
rainbow fingerlings were present in the 
lower sections of both streams. Since no 
rainbow trout fry have been planted in 

these streams since 1950, it must be as­
sumed that natural reproduction is oc­
curring; but it appears to contribute rela­
tively little to the rainbow 6shery of 
Bear Lake. A few marked rainbow trout 
were recorded in Swan, St. Charles, and 
Spring Creeks, and as far away as Round 
Valley. 

The creel census showed less than 5 
percent of all rainbow h'out stocked 
in the lake actually return to the creel. 
The bulk of the return is from the cur­
rent year's plant, and few or no rainbow 
trout that have been stocked more than 
three years appear in the creel. Since 
most of these 6sh are from current year's 
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stocking, and since few rainbow trout 
appear in nets or other sampling de­
vices, and since no rainbow larger than 
3 pounds have been observed in the 
lake, it is assumed that the stocked rain­
bow trout and possibly wild ones also 
live not more than 3 years, Possibly the 
bulk of the hatchery fish die within 
their first year in Bear Lake. It is be­
lieved that most of the rainbow trout 
stocked when they are less than 10 
inches long are unable to find food, and 
therefore die from starvation within their 
first few months in the wild. Or they 
may be weakened by lack of food and 
are easy victims of disease or large fish. 
\Vhatever the cause, returns to the creel 
were less than 5 percent for rainbow 
trout less than 10 inches long. Even the 
highest returns (20 to 35 percent) for 
u- to I3-inch rainbow trout must be 
considered unsatisfactory. 

When the water level elevation in the 
lake is near the maximum, rainbow trout 
seem to prosper better than when the 
water is dropped 3 or 4 feet. Water 
levels are maintained at the maximum 
height only occasionally, and the usual 
situation is that of a lowered and Hue­
tuating water level. This condition is 
apparently more limiting to the rainbow 
trout than to either the cutthroat or the 
lake trout. The fluctuating water level 
produces a smaller, less productive lit­
toral zone, which is frequented more 
by rainbow than by other trout. 

Rainbow trout planted at a specific 
location spread to a ll parts of the shore, 
Fish from one plant made near the 
center of the west shore were caught di­
rectly across the lake two weeks later, 
a distance of 8 miles directly across or 
20 miles by shore line, 

Limited studies of food items in rain­
bow trout stomachs lead to the conclu­
sion that insects, primarily terrestrial, 

are the common food. About half of 60 
stomachs examined contained insects. 
and 20. percent contained 6sh, the most 
importan t item by volume, The fish most 
often eaten was the sculpin. Plant mate­
rial and debris were common but prob­
ably contributed little food value. Other 
items eaten occasionally were fish , scuds. 
terrestrial earthworms, and fossil mol­
lusca shells. An impression one forms 
from observing stomach contents is that 
the rainbow trout feeds either on the 
surface or at the bottom, but near the 
shore. The hig~ incidence of such non­
food items as terrestrial plant fragments, 
straw, and fossil snail shells suggests 
that the rainbow has difficulty obtain­
ing food in this zone, The rainbow 
trout's preference for shallow water may 
be responsible for its poor growth rate 
as compared to that of the cutthroat 
trout, which inhabits deeper water 
where food is more easily available. 

Utah Sucker 

The Utah sucker accounts for the 
greatest total weight of any fish in Bear 
Lake. Numerically. the Utah sucker 
ranks third (after the Bonneville cisco 
and the sculpin ). This high population 
can be attributed to the Utah sucker's 
ability to feed over almost all of the bot­
tom area of Bear Lake, including the 
deepest water, and to its high reproduc­
tion rate. Gill net sets showed that the 
Utah sucker is often in water more than ' 
100 feet deep. It feeds freely on bot­
tom organisms at all depths throughout 
the year, but it is infrequently in shal­
low water during late summer. That 
only one Utah sucker was taken in 388 
hundred-foot gm net hours in off-bottom 
sets indicates it is a bottom dweller. 

Although the Utah sucker does not 
have the choice of a large variety of 
bottom organisms, those present are ap-

- 47-



40 j 
20 

6°L ~ 4 0 

t= 2 0 

" W 
-' 
-' 
0 

~ 
60

1 .. 40 
>-g 20 

... 
0 

>-

~ 6°1 
'" 4 0 W 
"-

UTAH SUCKER 
61. FISH 
1951- 53 

• -

UTAH CHua 

1951- 53 
L 404 FISH 

r 

-

MACK INAW 
20 fi SH 
1951- 54 

YELLOW PERCH 
33 FISH 
1951 - 53 

WHITE FISH 
733 FISH 
19 5 1- 53 

r-
60 

60 ] 

40 

20 

L 
6 

6 0 

40 

20 

60 

40 

20 

60 ] 

40 

20 

60 J 
40 

. 20 

60 

40 

20 

• CISCO 
310 FISH 
1951- 53 

8 10 12 14 16 18 20 22 24 

MACKINAW 
23 FI SH 
1955 

CUTTHROAT 
38 FISH 
19 5 1-53 

CARP 
127 'FISH 
1951 - 53 

6 B 10 12 14 16 18 20 22 24 6 e 10 12 14 16 18 2022 24 

LENGT H GROUP IN IN CHE S 

Fig. 18 . Length frequencies of fish taken in bottom set gitl nets. 

- 48-



parently adequate. Young and adult 
suckers alike feed on much the same 
food items. Large numbers of Utah suck­
ers were taken with a drag seine both 
in 1954 and in 1955 at the Mud Lake 
inlet to Bear Lake. These fi sh were in 
water ranging in depth to 25 Feet. Prob­
ably abundance of food caused this con­
centration. 

OF the several hWldred Utah suckers 
from this area that were examined, al­
mos t all were parasitized by Li.gllaia il1-
testinalis, a body cavity tapeworm. The 
larva is a plerocercoid free in the body 
cavity of many fish. No other Bear Lake 
Ash thus far examined was highly para­
sitized by a macroparasite. Although no 
obvious loss of condition was apparent 
in these parasi ti zed Utah suckers, the 
tapeworms must have some detrimental 
effects. F ish as small as 7 or 8 inches 
long often contained 3 to 4 feet of tape­
worm. These fish cer tainly are far less 
attractive to fi shermen, even though 
their food value may not be decreased. 
Utah suckers from other areas in Bear 
Lake and from tributary streams were 
also parasitized, but the percent of in­
fested individuals was lower. 

The Utah sucker spawns in the tribu­
taries, in Mud Lake, and along the shore­
line of the lake proper. Spawning oeem s 
in late May and early June on the rocky 
shoals between North and South Eden. 
This same spawning area is used by lake 
trout, whi tefish, and sculp in at other sea­
sons. Utah chub and Bonneville white­
fi sh were observed accompanying the 
spawning schools of Utah suckers, and 
later were found to have sucker eggs in 
their stomachs. 

Length frequencies of catches in ex­
perimenta l gill nets showed that the 
juvenile Utah sucker is not caught in 
Bear Lake but is common in adj Oi ning 
Mud Lake and its canal sys tem ( fig. 18 ) . 

It is also abundant in the lower sections 
of St. Charles, Swan, and Spring Creeks. 

In July 1955, St. Charies and Swan 
Creeks were checked wi th an electric 
shocking machine. In St. Charles Creek, 
as many as 50 to 60 Utah suckers were 
taken from pools no wider than 20 feet. 
Certa inly many thousand Utah suckers 
had ascended this stream to spawn. Two 
groups appeared in the stream - those 
that had spawned and were descending, 
and another group that apparently 
would not spawn within the current 
year. The fish that had spawned were 
in considerably worse physical condition 
than the non-spawners. The spawned­
out fi sh were scarred along the sides, 
and their color was bleached. The others 
were dark and unscarred. \Ve could not 
determine whether the immature fish 
were residents of the stream ; since they 
apparently were not there to spawn, we 
presumed that most of them were stream 
residents. 

Swan Creek apparendy supports a 
much smaller population of spawning 
Utah suckers, and these fish suffer a 
higher post-spawning morta lity than 
those in St. Charles Creek. Swan Creek 
is not as deep, and its bottom is rougher 
and has larger boulders than St. Charles 
Creek; also, human interference is 
grea ter in Swan Creek. 

Carp 

Bear Lake is considered borderline 
habi tat for carp. Many casual observers 
believe carp are abundant enough to be 
quite detrimental to other Ash. This 
opinion is based on two factors: (1 ) 
most Bear Lake carp are at the surface 
and near shore during the warm months, 
and (2 ) they concentrate in the fa lls 
when water is flowing from Mud Lake 
into Bear Lake. It is almost possible to 
count the entire carp population of Bear 
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Lake on a sunny day when the lake is 
wannest at the surface. Evidence incli­
cates very little reproduction of carp in 
Bear Lake- possibly none except at the 
mouth of St. Charles Creek. Most Bear 
Lake carp apparently are spawned in 
Mud Lake and in marshes along Spring 
Creek; then they migrate into Bear Lake. 
It is believed that if no carp moved 
from Mud Lake the population of carp 
in Bear Lake would be almost gone in 
a few years. Although the damage that 
carp do to the game fish population is 
not great, the carp certainly compete 
with small game 6sh. Unlike the sucker 
and other non-game 6sh, the young 
carp probably provides little or no posi­
tive bene6t as a forage 6sh. Large num­
bers of carp are present near the creek 
mouths and around the inlets from Mud 
Lake. Many carp actually attempt to 
move into Mud Lake in the early spring, 
probably because the water then £lowing 
from Mud Lake is often 5 to 10 degrees 
warmer than Bear Lake water. 

Growth rate of the carp is poor in 
Bear Lake compared to that in most 
other carp habitats in Utah. The carp in 
Bear Lake lives to be as old as, or older 
than, it does in other Utah waters; but 
it grows at a much slower rate; for ex­
ample, a 4-year-old carp in Bear Lake 
is about 11 inches long, whereas a carp 
of the same age in Bear River Bird Ref­
uge normally is about 20 inches long. 

Midge larvae and copepods made up 
the prinCipal organisms found in the 
food of carp examined at the inlet in 
June 1954. A month later, carp were 
still taking many midge larvae but few 
copepods. The midge larvae eaten by 
Bear Lake carp are quite small. Gastro­
pods, probably fossil shells, constitute 
about 5 percent of the total food. Plant 
debris was taken by Illany carp; much 
of this was seeds of Cham and Pota-

mogeton and some live plant material. 
Most or all of this plant materal prob­
ably had been washed in from Mud 
Lake. Filamentous algae and a few dia­
toms had been taken but were of minor 
importance. About one-fifth of the in­
testinal content of the carp studied was 
sand. The taking of sand and plant 
debris normally indicates that the habi­
tat is of poor to borderline quality. Pre­
sumably the carp stirs up large quanti­
ties of sand when it must feed over a 
large area to find the most desirable food 
item - midge larvae. The results of the 
1955 studies of food habits did not dif­
fer greatly from those of 1954. Duck 
weed made its 6rst appearance in carp 
stomachs in 1955. The carp in Bear Lake 
is almost exclusively a bottom feeder, 
but some "gaping" actions frequently 
observed at the surface appear to be a 
type of feeding activity. 

Sculpin 

Relatively little life history informa­
tion about the sculpin was gathered even 
though this fish is considerably more im­
portant in the Bear Lake ecology and 
economy than the amount of study indi­
cates. The gill nets used for the majority 
of the population studies were not ef­
fective in catching sculpin (fig. 19). 
It was not until late in the study, when 
fine mesh gill nets were available, that 
the abundan'ce and wide distribution of 
the sculpin were fu lly realized. 

Food habit studies of lake trout and 
other large trout show that the sculpin 
is always an important food item; Bon­
neville whitefish also feed heavily on 
sculpin at certain seasons. Numbers of 
young sculpin exceeded those of all other 
species counted in the poisoning collec­
tions made in the shallow waters of the 
lake in October or November 1953. 
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Adults were abundant in electric shock 
collections made in April 1952. 

Fig. 19. The only sculpin in Bear lake is present in 
a ll depths. 

One hundred twenty sculpins. aver­
aging 3 inches in length. were taken in 
309 100-foot net hours using % and J~­

inch mesh ; more than 90 percent of the 
sculpins were taken in the smaller mesh. 
From May through October. the majori ­
ty of the sculp ins were in water more 
than 50 feet deep, and a large number 
were taken in water 175 feet deep . The 
sculpin apparently spawns in April near 
shore around rocks. After spawning. it 
migrates to deeper water despite the 
fact that no cover exists in the deeper 
areas. The species present is an unde­
scribed form of Cottu s, indigenous to 
Bear Lake. 

Lake Trout 

In spite of the poor fi sherman suc­
cess and small total ca tch of lake trout . 
this fish is a prime attraction in the Bear 
Lake fishery. The fact that the lake trout 
is taken rarely and that it attains large 
size apparently add to its trophy value; 
however. it is generally ranked some­
what below the cutthroat trout in table 
appeal. 

Only lake trout tha t were inadvertent­
ly killed in the nets were examined for 
life history information. Additional in­
formation came from Rshermen. I-Ience, 
the sample is relatively small . and the 
data derived from it must be inter-

preted with caution . Scales of the lake 
trout were so difficult to interpret tha t 
another method of aging was sought. 
Growth marks on bony structw-es have 
been used in several cases to age fish. 
The posterior branchios tegal rays of the 
lake trout had marks that appeared to 
be year marks and aging was done by 
counting these marks. The marks were 
quite distinct and regul ar, and the num­
ber of marks usually increased in pro­
portion to length of the fish. Complete 
veriRcation of the va lid ity of this aging 
method was not poss ible with the lim­
ited data available. 

The growth rate of lake trout in Bear 
Lake appears to equal or surpass that in 
several habitats where the species is na­
tive ( table 4 ). All specimens examined 
from Bear Lake were in excellent con cli­
tion. Spawning areas typical of those 
used by lake trout in other waters are 
extremely limited in Bear Lake. Boulder 
and rubble a reas extend below the zone 
of water flu ctua tion and wave action in 
only 3 places: North and South Eden 
deltas and Hich's Point. E ven in these 
areas the rocks a re usually partially 
buried in sand and a re always coated 
with precipitated marl. In 1954 and 
1955. a concentration of lake trout ap­
peared on the rubble area off South 
Eden delta during October and Novem­
ber. and lake trout taken la ter from the 
vicinity were spent; hence, it is assumed 
tha t lake trout were spawning there. 

Apparently few, if any, of the eggs 
spawned in the lake produce fish that 
survive to maturity. Only one lake trout 
smaller than 20 inches long was taken 
by all methods during the study. With 
few exceptions, the age of the lake trout 
examined coincided with years in which 
lake trout had been planted. Since all 
lake trout stocked from 1952 to 1955 
were marked , more information will be 
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available when these year classes return 
to the creel. 

The chief obstacles to a self-sustaining 
lake h'out fishery seem to be a lack of 
suitable spawning area and lack of nurs­
ery grounds for the fry. 

Only occasional stomachs were ex­
amined and, as expected, 6sh were the 
only item found. 

Yellow Perch 

The yellow perch, considered an un­
desirable fish when small, grows to ac­
ceptable size in Bear Lake ( table 4). 
The perch fishery exists only at the north 
end of the lake in areas adjacent to the 
inlets from Mud Lake. Occasional mi­
grants have been taken in gill nets along 
the west shore as far south as Swan 
Creek, but they are rarely taken on hook 
and line there. 

Reproduction probably occurs in Mud 
Lake, where the shallow water wanns 
early in the spring, and where vegeta­
tion is more abundant than in Bear Lake. 
In early May 1952, large numbers of 
egg masses were found along the north 
shore of Bear Lake near the Mud Lake 
inlet. Most of these had been washed 
ashore by strong winds. An attempt to 
hatch some of them fa iled . Probably 
these eggs had been carried into Bear 
Lake by the great volume of water that 
flowed through the Mud Lake inlet 
earlier that spring. 

Bonneville Cisco 

During a fishery survey of Bear Lake 
from 1938 to 1941. Perry (1943) col­
lected extensive life history information 
on the Bonneville cisco. For this reason 
the present study collected only limited 
information, which, incidentally, appears 
to confirm Perry's findings. 

Data . on nearly 8,000 Bonneville cisco 
collected by Perry. with the aid of gill 

nets, indicated they seek temperatures 
below 59 0 F . as the water warms up in 
summer. At other seasons of the year 
they are distributed throughout all 
depths of the lake. Perry found they seek 

Fig. 20. The Bonnevi lle cisco Is found only in Bear 
Lake. 

the upper regions of the hypolimnion 
rather than its colder and deeper water. 
He, however, suggested that it might be 
a reaction to light, a search for food, or 
both, rather than just the change in 
water temperature. The cisco reaches 
maturity during the second or third year 
of life. The male fish precedes the fe­
male to spawning grounds during late 
January and early February when the 
temperatm'e of the water is 36 0 F . to 
38 0 F. 

Age and growth studies indicate that 
there is a Httle d ifference in the growth 
rate of the sexes. Perry attributed th is 
to differential mortali ty and errors of 
interpretation. The Bonneville cisco 
seldom reaches a length of more than 7 
inches, or a weight of more than 2 
ounces. The greatest growth occurs dur­
ing the 6rst 2 years, and after that the 
growth rate is low. 

Even though the Bonneville cisco pre­
sumably feeds every month of the year, 
the principal growth is in June and July. 
These fish have a rela tively simple diet. 
The predominant food item at all times 
of the year except spri ng is Episclwra. 
During the spring months Bosmina, 
Cyclops. and Chydortls are taken. Both 
adult and immature insects are of li ttle 
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importance. Changes in food habits at 
different depths were not observed by 
Perry. 

Bonneville Whitefish 

The original descriptions of Bear Lake 
coregonids were made by Snyder (1919). 

Three species of white6sh in addition 
to the Bonneville cisco are in Bear Lake: 
the Bonneville, the Bear Lake, and the 

Fig. 21 . The upper fish is Coregonus spilonotu5, the 
lower is C. williamsoni from the adjacent 
Bear River drainage. The heavier body, more 
ro!!nded fins , and darker coloration of C. 
wiliamsoni are apparent. Each specimen is 
mature. 

Hocky Mountain whitefish ( fi g. 21). 
Because the Rocky Mount"lin whitefish 
is considered a rare migrant from Bear 
Hiver, it is not discussed in this report. 

The only species appe .. u ing in creels 
from Bear Lake is the Bonneville white­
fish. In some years, more than half of 
the totil1 harvest is composed of this fish . 
Aspects of the fi shery for Bonneville 
whitefi sh are discussed in detail in the 
section on cree] census. 

The usual spawning time of the Bon­
neville whitefish is early December. 
F ish judged to be ripe were taken from 
mid-November un til early January. The 
usua l spawning areas appeared to be 
rocky shallows; but in low water periods, 
when the rocks are exposed, it is pre­
sumed that Bonneville whitefi sh spawn 
over sandy points. Small females, about 
8 inches long, contained from 600 to 

900 eggs. One 9-inch female contained 
1200 eggs. No large ripe females were 
obtained for egg counts. 

Gill netting on spawning areas usually 
resulted in capture of large numbers of 
spawners between 8 and 9 inches long. 
The hook and line fishery took many 
spawners exceeding a foot in length, 
a size that seldom appeared in the gill 
nets. 'Whether this discrepancy repre­
sents gear selectivity or segregation by 
size of the spawners is not known. Slight 
but consistent differences in appearance 
between spawning groups may suggest 
races with in the species. Brief morpho­
metric studies of this species, lIsing 
measurements of body parts, indicate a 
variety of intergrades. Some individuals 
dwelling near stream mouths were al~ 

most indistinguishable from Rocky 
Mountain whitefish, which were also 
present in the vicinity. This suggests 
that many of the differences between 
typ ical Bonneville whi tefish and typical 
Rocky Mountain whitefish may be due 
to environmental conditions as well as 
genetic makeup. 

Scale studies lead to the conclusion 
that the Bonneville whitefi sh grows a t 
rates similar to those at which the Rocky 
Mountain whitefish grows in the nearby 
but unconnected Logan River (Sigler, 
1953 ) . A spawning size of 8 inches is 
attained in the fourth year. The 10- to 
12-inch group, most common in the 
creel, are either 5 or 6 years old. 

Midge larvae and pupae were present 
in 52 percent of the stomachs of 65 
adult Bonneville whitefish. T he next 
most common item was a combination 
of gravel, sticks, fossil shells, and other 
detritus. These were found in 34 per­
cent of the stomachs examined. Miscel­
laneous aquatic and terrestrial insects, 
excluding midges, occurred in 10 per­
cent of the stomachs, and fish were in 
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12 percent. Twenty-one percent of the 
stomachs contained small numbers of a t 
least one of the following: copepods, 
ostracods, \vh itefish eggs, aquatic oligo­
chaeta , or unidentified material pre­
sumed to be aquatic oligochaeta. It is 
evident that, if the stomachs examined 
were representative, the Bonneville 
whitefi sh is a far-ranging opportunist. 
The midge larvae and aquatic oligochae­
ta live in deep water, while the remain­
der of the insects are in shallow water 
or are terrestrial form s. 

Young Bonneville whitefi sh were com­
mon in Ys- and '~ - in ch gill nets that were 
set at depths varying from 40 to 100 
feet. Few young whitefi sh were taken 
by any method in shallower water. This 
tendency to inhabit deep water probably 
expla ins the comparatively greater Sll C­

cess of this species in Bear Lake than 
that enjoyed by the trout species. 

Bear Lake Whitefish 

The Bear Lake white fi sh was not rc­
corded in creels during the study. All 
individuals taken in gi ll nets were from 
water usua l1y exceeding 75 feet in depth. 
The chief features that distinguish this 
species from the Bonneville whitefish 
are its larger scales and unique "roman 
nose." The Bear Lake whitefish is a 
dwarf species seldom exceeding 9 inches 
in length. The larges t individual taken in 
gill nets dming the study was just short 
of 11 inches. This same individual was 
either la, 11 , or 12 years old. 

Normally, spawning OCClll'S in water 
from 50 to 100 fee t deep during Janu­
ary and February; however, ripe females 
were taken in late March. This observa­
tion is consistent wi th belief that the 
spawning period for this species is much 
less definite than that of the Bonnevi lle 
whitefi sh. Lake temperatures, at the time 
Bear Lake \vhi tefish spawn, are general -

ly 35-39°F. The temperature at which 
the Bonneville whitefi sh spawns is nearer 
45 °F. Egg counts for 8-illch Bear Lake 
whitefi sh averaged 2000 per female. 

Ostracods were in 80 percent of 33 
Bear Lake white fish stomachs studied , 
but aquatic oligochaeta were recognized 
in only one of these stomachs. Uniden­
tified animal material ,presumed to be 
digested aquatic oligochaeta, occurred in 
30 percent of the stomachs. Eighteen 
percent of the stomachs contained midge 
larvae. An occasional Bear Lake white­
fish chose to eat fi sh, copepods, or insects 
other than midge larvae, but these items 
were unimportant. These observations, 
admittedly limited in scope, suggest a 
complete dependence on the soft marl 
bottom in deep water as a source of 
food. That is the habitat of the ostracods 
and aquatic oligochaeta. 

Utah Chub 

The status of the Utah chub may be 
compared to that of the trou t species 
in Bear Lake. Although the Utah chub 
cannot be considered a sllccessfu l spe­
cies, because of its relatively low total 
numbers, individual Utah chub grow to 
a larger size than tha t recorded for Utah 
chub in any other lake in Utah. The 
growth rate as determined from scale 
studies is considerably more rapid than 
that displayed by Utah chub in lakes in 
Utah where extremely large populations 
of this species are present ( table 4). 

Reproduction and early growth prob­
ably occur in Mud L'1ke. Young adult 
fi sh mihrrating to Bear Lake from Mud 
Lake appear to be the main source of 
recruitment for the Utah chub popula­
tion in Bear Lake. The larges t popula­
tions of chub were found near the con­
nections with Mud Lake. No spawning 
activit ies or sexually ri pe individuals 
were seen in Bear Lake. 
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Food habi ts were investigated only 
cursorily. Plant material and midge lar­
vae were the items most common in 10 
stomachs examined. Sucker eggs were 

the dominant item in 3 Utah chub stom­
achs taken from individuals in a large 
school of chub accompanying spawning 
suckers. 
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Creel 

Rates of Fishing Success, Total 
Harvest, and Return of 

Marked Trout 

THE estimated rates of fisherm an suc­
cess for game fi sh during 1953, 1954, 

and 1955, were 0.33, 0.26, and 0.18 fi sh 
per hour, respectively. The rates of suc­
cess for individual species and marked 
brroups usually were computed only for 
that part of the year or for the method 
of fishing that produced 75 percent or 
more of the kind of fi sh under consider­
ation. 

Although not always strictly compar­
able with each other, some of the ex­
tremes in rates of success are interesting. 
In 1953 and 1954 during the peak of 
the spawning period in November and 
D ecember, whitefi sh were caught at the 

Census 
rate of 0.53 fi sh per hour. Yellow perch 
were taken at this same rate duri ng the 
first quarter of 1953. This rate of success 
was the best for any protracted period 
on Bear Lake. Other high rates of cap­
ture were as follows: rainbow trout 
(summer 1955) 0.36 fish per hour; 
cutthroat trout, by boat fishermen (all 
months of 1955 ) 0.056 fi sh per hour; 
and lake trout, by boat fi shermen (late 
summer and early fa ll 1953) 0.03 fish 
per hom. The poorest rates of capture 
for species except the rainbow trout 
often remained close to zero for periods 
as long as three months during seasons 
when fi shermen were least successful. 
The rainbow trout is not nearly as sea­
sonal as other game 6sh, and the suc­
cess of fi shermen depends directly on 
the recency of a plant of large fi sh. Fish­
ing success of 0.25 or more fi sh per hour 
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may continue for as long as six months 
after a heavy plant of large rainbow 
trout, but it declines rapidly thereafter. 
The estimated rate of capture for all 
trout in 1955 was 0.125 per hour. 

Certain experienced fishermen on Bear 
Lake consistently caught fish. Others 
lIsed methods obviously less effi cient. 
The most obvious source of widely vary­
ing rates of success during anyone pe-

Table 6. Estimated total catches of Bear Lake fishery for 1953-54-55 

Sl>ccies 
Year 0' Mark Catch 

group 

1953 All game fish 18,500 0 

Cutthroat trout None 1,000 0 

Lake trout None 500' 
Rainbow trout None 2,865 (1 
Rainbow trout Adipose only 2601 
Rainbow trout Ad. & left pelvic 405 (1 
Rainbow trout Ad.& right I}clvic 306 (1 
Rainbow trout Tagged 1100' 
Rainbow trout Total 4,000 (1 
Yellow perch None 5,500 (1 
Bonneville whitefish None 7,500 0 

1954 All game fish 12,450± 

Cutthroat trout" None 9500' 
Lake trout None 200 0 

Rainbow trout None 500' 
Rainbow trout Adiposc only 85 ' 
Rainbow trout Ad. & Icrt pclvic 455 11-
Rainbow trout Ad. & right pelvic 40 ' 
Rainbow trout Ad. & left pectoral 480 0 

Rainbow trout Ad. & right pectoral 30 0 

Rainbow trout Ad. & dosal 1500 

Rainbow trout Ad. & both pelvics 50' 
Rainbow trout Tagged 40 ' 
Rainbow trout Total 1,830 (1 
Yellow perch None 900 0 

Bonneville whitefish None 7,400± 

1955 All game fish 5,800± 

Cutthroat trout None 900± 
Lakc trout None 115± 
Rainbow trout None 350± 
Rainbow trout Adipose only 0 
Rainbow trout Ad. & left pelvic 35± 
Rainbow trout Ad. & right pelvic 0 
Rainbow trout Ad. & lert pcctoral 260± 
Rainbow trout Ad. & right pectoral 30± 
Hainbow trout Ad. & dorsal 35 ± 
Rainbow trout Ad. & both I>clvics 20± 
Rainbow trout Ad. & anal 2,400± 
Rainbow trout Total 3,130± 
Yellow perch None 25 ± 
Bonneville whitefish None 1,700+ 

95% 
confidcnce 

limits 

8,000 

4,060 

3,700 

765 
80 

190 

20 

145 
14 
30 

9 
1,320 
1,700 

20 
920 

O' Limits not computed but, based on 1955 vari ances, they are assumed to be less than 
J 00 percent of total catch indicated . 

t640 estimated to have been caught in 1952 creel census, Utah only. 
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riod of the year was the fact that 
trolling from a boat and still fishing from 
the shore are both effective methods of 
fishing but do not catch the same species 
of fish . 

Total harvests for all species were 
computed for each year. Fiducial limits 
at the 95 percent confidence level were 
computed for 1954 and 1955 ( table 6 ). 
The most obvious conc1usion that yearly 
trends might lead one to make is that 
it is difficult to predict which species 
will contribute most to the total harvest. 

tween w a t e r I eve I and size of 
harvest of whi tefish. Three years' data 
hardly give sufficient proof for this hypo­
thesis. If it is true that more whitefish 
are taken during years of high water 
than when the lake is 6 or more feet 
below basin capacity. the relation is 
probably based on greater availabili ty of 
whitefish to shore fishermen rather than 
on a larger population. 

There appears to be a correlation be-

Heasons for fluctuat ions in the perch 
harvest probably are related directly to 
the amount of spring inHow. Fluctua­
tions in numbers of ra inbow trou t har-

Table 7. Estimated percent of Bear Lake rainbow returned to creel. 

(Recorded by individual plants) 

1 Mark 

Adipose 
only 

Adipose & 
lert pelvic 

Adipose & 
right pelvic 

Tagged 
fish 

Adipose & 
lert pectoral 

Adipose & 
right p.eeforal 

Adipose & 
both pel vies 

Adipose 
& dorsal 

Adipose 
& anal 

Number 
planted 

2,800 

16,900 

21 ,000 

3,700 

20,200 

16,000 

8,000 

25,000 

12,000 

Total 125,600 

Date 
planted 

June 
1952 

June-July 
1953 

June 
1953 

May-Oct. 
1953 

June 
1954 

July 
1954 

March 
1954 

Oct.-Nov. 
1954 

July-Aug. 
1955 

Average 
size and 
range at 
time of 

planting '52 
(in inches) 

9 
(8-11) 22.9° 

7 
(4-12) 

5 
(4-6) 

8 
(7-10) 

8 
(7-10) 

5 
(4-6) 

7 
(6-8) 

7 
(6-8) 

9.5 
(8.5-14) 

4.7% of all marked fish planted returned during project. 

Percent returned 

'53 '54 '55 

9.3 3.1 0 

2.4 2.7 0.2 

1.7 0.2 0 

2.9 1.0 0 

2.4 1.2 

0.2 0.2 

0.6 0.2 

0.6 0.4 

20.2 

Total 

35.3 

5.3 

2.0 

3.9 

3.5 

0.4 

0.8 

1.0 

20.2 

°This figure was derived by assllming a fishing pressure for the Idaho hall of the lake 
during the first year when the creel census did not incl ude that part. It is probably an 
overesthnate. 
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ves ted result from fluctuations in the vol­
ume of legal-size or larger plantings. 
The steady decline of the lake trout 6sh­
ery is probably caused by lack of nat­
ural recruitment and depletion of 
stocked fish. The relative stability of the 
cutthroat trout fishery appears to indi­
cate a small but constant recruitment 
rate. The harvest of trout per acre on 
Bear Lake during 1955 averaged 0.06. 
The low rate of harvest on Bear Lake 
is not due entirely to a low productivity. 
Until fishing pressure on Bear Lake 
reaches a paint comparable to that on 
other large lakes, the real productivity 
of the lake will be in doubt. It is entirely 

possible that a fourfold increase in fish ­
ing pressure would not noticeably de­
press the rate of success. 

The percent of planted rainbow trout 
returned to the creel is perhaps the most 
important part of the findings ( table 7 ). 

o marked lake trout or cutthroat trout 
were returned to the creel. The lack of 
marked lake trout in creels was to be 
expected since they had not been 
planted in la rge numbers until 1954. 
The ten thouand 8-inch cutthroat trout 
planted in July 1954 had not yet ap­
peared in the fi shery at the end of the 
study. If we consider the harvest from 
J 946 through 1955 to have been 1200 

Table 8. Cutthroat trout planted in Bear Lake, 1939-1954 

Planting Number Length (inches) Fin clip 

1939, Oct. 464,790 l Y.! None 
1939, Oct. 115,860 2Jh None 
1940, Aug. 288,768 1 None 
1940, Sept. 129,920 m None 
1941, June 80,102 5 None 

1941, Aug. 434,500 l Y.: None 
1941, Sept. 20,000 2 None 
1941, Oct. 7,000 I J,<; None 
1942, Feb. 50,000 2 None 
1942, Sept. 430,450 I None 

1943, June 30,200 1 None 
1943, July 17,700 I None 
1943, Aug. 7,100 1 None 
1943, Aug. 19,320 I None 
1944 597,000 3 None 

1945 361,000 3 None 
1946 683,000 3 None 
1947 700,000 3 None 
1948 575,000 3 None 
1948 4,400 3-S· None 

1949 700 3-S· None 
1950 58,000 3 None 
1950 29,000 3·So NOlle 
1951 20,000 3-S· None 
1952 26,000 3_S o NOlle 

1953 65,000 3 None 
1953 4,000 3·S o Adipose and leH l>elvie 
1953, Mar. 1,000 2-4 Adipose only 
1953, July 1,000 8 Adipose nnd left pelvic 
1954, July 10,000 5 Adipose and left pectoral 

· Majority 5 inches or less. 
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cutthroat trout pe r year, as was true for 
1953 and 1954, the tota l harvest for the 
9-year period would be 10,800 fish. Dur­
ing that period, about 2,100,000 cut­
throat trout, ranging in size from fry 
to legal-size, were planted in Bear Lake. 
A re turn to the creel of one-half of 1 
percent of a ll cutthroat trout planted 
may be computed from these figures if 
it is assumed that there is no other 

source of recruitment. The mildest state­
ment that can be made about the cut­
throat planting program is that it ap­
pears to be uneconomic ( tables 8, 9, 10 ), 

The return of marked rainbow h'out 
averaging less than 8 inches is without 
exception less than 1 percent. No 
marked rainbow trout shorter than 4 
inches were planted during the study, 
Groups averaging 8 or 9 inches long con-

Table 9. Lake trout planted in Bear Lake from 1940 through 1955 

Length Year 
Planting Number (inches) Fin clip class 

1940 (June) 19,824 6 None 1939 
1940 (July) 229,120 3 None 1940 
1940 (Aug.) 166,900 3 None 1940 
1941 (Apr.) 19,200 5 None 1940 
1941 (June) 21 ,000 5 None 1940 
1947 3,500 3-7 NOlle 1946 
1948 4,770 6-10 None 1947 
1949 1,488 7-1[ None 1948 
1952 (Summer) 1,500 7 Adipose only 1952 
1953 (Summer) 800 7 Adipose only 1953 
1954 (May) 8,900 7.5 Adipose and 

left »elvic 1953 
1955 15,000 7.1 (6-11 ) Adipose and 

anal 1954 
1955 16,000 6.0(4-8) Adipose and 

anal 1954 
1955 3,500 10 Adipose and 

right pelvic 1954 

Table 10. Thousands of salmonids planted in Bear Lake - 1933-1938* 

Year Kokanee Brook trout Lake trout 

I" 2" 3" 4" [" 2" 3" 4" 1" 2" 3" 4" 

1933 43.3 214 44.2 80.4 

1934 18.2 87.8 

1935 244 

1936 124 

1937 98 51.2 45 50 79.6 

1938 65 240 47 50 10 

(l In 1933 and 1934 there were 61,491 landlocked sa lmon of 2-inch length. 
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tributed less than 5 percent of their 
planted numbers to the creel. Two hand~ 

picked groups of ra inbow trout having 
many 11· to 12-inch individuals returned 
35 percent and 20 percent of their num­
bers to the creel. The group conb'ibuting 
35 percent was planted in 1952 by Utah 
when the census was being conducted 
on a limited scale on the Utah side of 
the lake only. The 35 percent return was 

I­
Z 
UJ 
o 
0: 

only a rough estimate and is subject to 
doubt. The 20 percent return came from 
a plant of 12,000 ra inbow trout made 
in 1955, a season when numerous inter­
views were taken. Confidence limi ts for 
this harvest at the 95 percent level equal 
11 to 39 percent of the total plant. Even 
the upper fi gur~ represents a poor re­
tmn when compared to the 60 to 80 
percent returns from small bodies of 
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Fig. 22. Length frequenc ies of fish in the creel dur ing 1952·53. 
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water that have a heavy fi shing pressure 
(Regenthal, 1952). 

The unmarked rainbow trout in the 
Bear Lake creel probably came from 
plants totaling about 44,000 legal-size 
fish planted in 1951 and 1952. A partial 
creel census conducted on the Utah side 
gives basis for a rough estimate of 5000 
trout per year for 1951 and 1952. Ex­
perience from the combined creel cen­
sus was used to make an estimate of the 
Idaho catch as compared to the known 
Utah catch for those years. When the 
estimate of unmarked rainbow trout 
caught in 1951 and 1952 is added to the 
estimated harvests of 1953-55, an esti­
mated total of about 9,000 stocked un­
marked rainbows was caught during this 
period. This represents a return to the 

creel of 20 percent of the original plant. 
Since the most optimistic figures were 
used in es timates whenever there was 
any doubt, this is a maximum fi gure. 

Size of Fish in Creel 

The one feature that brings fi shermen 
back to Bear Lake time after unsuccess­
fu l time is the knowledge that the few 
large lake trout and cutthroat trout 
taken are in excellent condition. The 
majority of the lake trout taken exceeded 
24 inches in length, one approaching 36 
inches in length was recorded. The most 
frequent size of cutthroat trout is from 
17 to 19 inches, but several individuals 
have exceeded 24 inches. Hainbow b'out 
are often rather thin, and individuals 
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known to have been in the lake for three 
years did not exceed 15 inches in length. 
The yellow perch, in years when they 
entered the fishery, averaged 11 inches. 
In the fa ll of 1952, several perch weigh­
ing more than 2 pounds were caught in 
one day where the outlet canal enters 
the pumping station at Lifton. The aver­
age length of whitefish in 1954 was 10 
inches, in 1955 it was 12 inches. White­
fish weighing 4 pounds have been re­
ported, but the interviewers recorded 
few fish that exceeded 2 pounds (figs. 
22, 23, 24). 

Numbers, Residence, and 
Expenditures of Fishermen 

The estimated numbers of fishermen 
on Bear Lake declined each year of the 
creel census. In 1953, it was es timated 
that 12,000 fisherman days were spent 
on the lake; in 1954, the estimate was 
10,000, and in 1955 9,000. Although 

60 RAINIOW AOIPOSE 110 ANAL 

)91 FISH 

'" ,.. 
z 

0 

'" " " ~ 
0 

" w 
~ " 
~ ., , FISH 

~ 
0 

" z 
w 

" :il " " '" " ~ .. RAINBOW ADIPOSE I!I CU T THR OAT TROUT 

LUT PEC TORAL ". fiSH ., 40 fiSH 

'" 
0 

" " " ~ 

these differences are not statistically sig­
ni.6cant, they appear to be real. The de­
crease in total number of fishermen in 
1954 compared with that for 1953 is 
thought to be associated with a decline 
in the quality of fishing caused by a drop 
in numbers of rainbow trout and yellow 
perch in the lake. The lower number of 
fishermen in 1955 may have resulted 
from these causes p lus a long period of 
ice cover that was not present in 1953 
or 1954. 

The most intensive fi shing pressure oc­
curred during May and December of the 
years of creel census. It is estimated that 
less than 20 percent of the total amount 
of fishing pressure occurred in the pe­
riod between June I and the end of 
September. This period of low fishing 
pressure is thought to result from the 
poor summer fishing in Bear Lake com­
pared to that of other nearby lakes hav­
ing open seasons at the same time. Fish­
ing pressures on Bear Lake never ex-
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ceeclecl 0.17 fi shermen per surface acre 
per year during any year of census. 

The creel census da ta indicate that 
about 70 percent of Bear Lake fisher­
men live in Utah, and almost all the re­
mainder come from Idaho. J\ilos t of the 
Utah residents live in Cache, \'Veher, 
and Hich Counties; almost all Idaho res i­
dents are from Bear Lake County. Fish­
ennen from states other than Idaho and 
Utah are rare. 

A record of individual fisherman ex­
penditures was made in 1953. The fish­
ennen in terviewed were asked how 
much money they had spent on several 
items since the last time they had gone 
fi shing. The average of the amounts 
spent was considered a fair estimate of 
the average expenditure per fishing trip 
fo r the items asked about. No attempt 
was made to se t confidence limits to the 
values. 

The es timated average expenditu re 
per fish ing day \vas $9.09. This was 
divided among the fo llowing items com­
mon to fishermen : fi shing gear, $4.63; 
boots, boats, trailers, camping gear, and 
similar items, 50 cents; license, 33 cents; 

meals and lodging, 65 cen ts; travel, 
$2 .63; and such miscellaneous items as 
cigarettes, film , and liquor, 35 cents. It 
is apparent that few of these expeditures 
were made near the lake and that fi sher­
men conh·ibute relati vely li ttle to the 
general economy of the immediate area. 
The two largest expenditures, those for 
travel and fi shing gear, are probably 
made by most fishermen in Logan. Og­
den, and Montpelier. 

The estimated total expenditure by 
fishermen on Bear Lake for 1953 was 
$109,000, or $1.50 per surface acre. 
This can be compared to the 1952 esti ­
mates of $82.00 and $283.00 per sur­
face acre for Navajo and Panguitch 
Lakes in southern Utah. These lakes 
have an excellent fishery during the 
tourist season, whereas Bear Lake usu­
ally has its poorest fi shery in the warm 
months. Fishermen at Lake Pend 
Oreille made non-capital expenditures 
amounting to $400,000 (StI'OSS 1953) 
which may be compared to a total ex­
penditure on Bear Lake, minus capital 
expenditures, of about $12,000. 
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Management 

REG ULA nONS on Bear Lake as to 
time, gear, and creel must continue 

to be liberal. An evidence points to the 
fact that only a small percent of the 
population of any species is harvested. 
A rather large part of the fish actually 
die of predation, disease, old age, or 
other causes. Closures of areas should 
be kept to a minimum, ·and at no time 
should the philosophy of closing the lake 
for a period to '1et the little fish grow 
up" be allowed to stand. The rate of 
success for the Bear Lake fishery prob­
ably will continue to be low. One point 
must be kept in mind; this relatively low 
rate of success is not atypical for many 
infertile lakes of its size in either the 
United States or Canada. Considerable 
evidence indicates that average depth 
and length of shoreline have a strong 
influence on productivity (Rawson, 
1955). The average depth of Bear Lake 

(100 feet) is much greater thall that 
of most of the productive western lakes, 
and its shoreline distance (48 miles) is 
exceptionally short for its water area of 
more than 100 square miles. 

The lake trout, because of its large 
size and uniqueness, continues to be the 
prime attraction for Bear Lake fi sher­
men. The lake trout probably contributes 
about half as many pounds to the creel 
as the cutthroat trout. Stocking of lake 
trout should be continued as long as it 
can be done within economic limits, al­
though lake trOlit are becoming hard to 
get. Present information has not estab­
lished what size is most economical to 
stock; however, it appears that lake trout 
should be at leas t 7 inches long, and 
preferably 10 inches. Probably informa­
tion ga thered from the marked lake trout 
stocked during this study will supply a 
basis for making future stocking policies. 
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Lake b'out, or any small fish, should be 
well scattered , preferably from a plane 
or boat. 

The return of rainbows, even those 
stocked when they are legal-size or 
larger, is disappointing. Fishing pressure 
has been primarily in late fall and in late 
spring. It is believed tha t the most eco­
nomical returns come from plantings of 
lO-inch or larger rainbow stocked in 
June. These fish incre,l se the slimmer 
fishery, which is now the poorest of the 
year; they also help the fall fishery. It 
appears uneconomical, even under these 
circumstances, to stock large numbers of 
rainbow unless either the fishing pres­
sure or success and the resulting higher 
take are increased several fold. 

It has been pointed out that, in spite 
of repeated stockings during the past 35 
years, native fi sh still dominate Bear 
Lake. This is particularly true of the cut* 
throat trout, which grow to a size of 6 
to 10 pounds and provide most of the 
larger size fish in the creel , except for 
the relatively few lake trout. Since cut­
throat trout live for several years in 
Bear Lake, as opposed to rainbow trout, 
many of which do not, they are much 
more likely to grow to larger size and 
are more likely to be exposed to several 
years of fishing pressure. An additional 
benefit is that the difference in the size 
of the cutthroat trout between stocking 
and capture is often several fold. How* 
ever, when the cost of cutthroat planting 
since 1946 is compared to the value of 
the estimated harvested since 1948 
(same rate as present), it is apparent 
that planting cutthroat is expensive even 
when their large size is considered. It 
should be reiterated here that even if 
the density of the cutthroat trout popu* 
lation were materia lly increased, shore 
fi shermen would probably not experience 
a notable increase in success. The pres* 

ent cutthroat trout population (1951* 
1955 ) has only been slightly exploited . 

A few kokanee were in Bear Lake in 
1954 and 1955. They were originally 
introduced in a series of plantings made 
between 1933 and 1938. Results of these 
early plantings are not encouraging. A p* 
parently, the kokanee rarely grow to 
larger than 8 inches in Bear Lake, and 
relatively few have survived to repro* 
cluce. However ,if the kokanee should 
become established and grow to a size 
acceptable to fishermen it would be a 
fish that does not compete for critical 
food and, from a table and sporting 
standpOint, it is desirable. A large plant­
ing of kokanee fingerlings each year 
might produce a substantial fi shery. 

Yellow perch in Bear Lake reach a 
size quite acceptable to fishermen. The 
perch fi shery is confined almost ent.irely 
to the area near the pumping station. 
''''hen conditions are right, the perch 
spawns in the early spring on the aqua tic 
vegetation in Mud Lake; if the water 
movement is sufficient to carry these 
young 6sh into Bear Lake. a substantial 
6shery is produced that may last for one 
or two yems. Little can be done to im­
prove the perch fi shery; rather, it is 
merely something to be used when it is 
available. 

The BOllneville is the only one of the 
four whitefish taken with any degree of 
regularity on hook and line in Bear 
Lake. None of the other white6sh can 
be harvested effectively except with a 
gill net. The two smaller whitefish, par­
ticularly the Bonneville cisco, are used 
extensively as food by the larger trout 
and presumably, to some extent, by the 
Bonneville whitefish . The Bear Lake 
whitefish rarely grows longer than 10 
inches, and does not move close enough 
to shore to be within reach of fishermen 
( it seldom appears in water less than 
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75 feet deep). It seems to have less in­
clination than the Bonneville whitefish 
to take a hook. The Booneville cisco is 
absent from the sport fi shery, possibly 
because of its small mouth. The Bonne­
ville whitefi sh is so abundant that tllere 
is no evidence that the fi shery depletes 
its population at a11. This fish should be 
used more freely than it has been, and 
fishermen should be encouraged, possi­
bly through education, to use it more. 
Both the food value and palatability of 
smoked whitefi sh are high. 

The Utah sucker, the carp, and the 
Utah chub do not contribute to the sport 
fi shery. Since there is no commercial 
fishery, their only benefit to the sport 
fishing is whatever their young contrib­
ute to the diet of game fish. This con­
tribution certainly is not important, and 
limited evidence suggests that their 
value is, at best, neutral. Possible preda­
tion on game fish eggs bears furth er in­
vestigation. A substantial number of the 
young of these three fish drift in from 
Mud Lake in years when the spawning 
condition for them is optimum , and 
when there is an adequate How to carry 
them into Bear Lake. It is possible that 
a period of several years of high water 
and optimum conditions could create a 
condi tion in which one or all of these 

fish would ac tually have a seriously det­
rimental effect on sport fishing. If this 
should ever occur, then it would appear 
desirable to use commercial methods to 
reduce the population. At present the 
problem is not critical. 

From time to time, habitat improve­
ments have been suggested for Bear 
Lake. One of these includes a series of 
100 or more enclosed aspen pole cribs 
filled with brush and native hay. These 
cribs would increase the nutritive value 
of the water in their immediate vicinity 
by producing limited additional zoo­
plankton which, in turn, would attract 
small fish; and these, in turn, attract 
larger fish to the area. In the midwest 
and eastern Uni ted States these devices 
have been used successfully to concen­
trate legal-size fish. Since cover for in­
vetebrates and small fish is so sparse in 
Bear Lake these shelters merit serious 
consideration. It has also been suggested 
that if large rubble areas were to be 
created on the east side of Bear Lake, 
between North and South Eden, lake 
trout might reproduce more successfully 
than they do at present since most of 
that area is covered by sil t. This type of 
improvement would protect eggs and 
small fi sh, but it would be extremely ex­
pensive. 
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Materials and Methods 

Populations 

RELATIVE abundance, distribution, 
and length frequencies of the fish 

studied were determ ined primarily from 
collections made in 1952 and 1953 with 
bottom-set gill nets. These nets were 
125 feet long by 5 feet deep, and were 
made of nylon. They had fi ve 25-foot 
panels; each panel a djfferent size of 
nylon mesh. The mesh sizes, by bar 
measure were :t, 1, Ill , IJ~, and 2 inches. 
Sets tha t were analyzed for rate of catch 
per unit of netting effort were made for 
overnight periods averaging 16 hours. 
Sampling was clone during all seasons . 

• 

Hecorcls of gill net coUections made in 
1938-42 were made available by Dr. 
Stillman Wright of the U. S. Fish and 
Wildlife Service. The type of net used 
by the U. S. Fish and Wildlife Service 
was comparable to ours but was made 
of linen instead of nylon. Brief compari ­
sons of the efficiency of nylon and linen 
sets made by the writers did not show 
any great difference. 

The unit of netting effort on which 
catch rates are based is the lOO-foot-net 
hour. Use of such a unit requires the 
assumption that one unit of net length 
set for two units of time is equally as 
effective as the converse. No evidence 
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to the contrary was discovered in the 
catch records. 

Opinions on relative abundance of 
species in gill net collections are based 
on rates of capture. However, wi thout 
knowledge of species movements it is 
impossible to separate the evidence of 
abundance from degree of movement. 
In other words, greater activity creates 
the impression of greater abundance be­
cause this activity increases the catch. 

In presenting Rgures on relative abun­
dance, it is assumed that populations of 
individual species are static. This is the 
same as saying the total mortality and 
total recruibnent equal each other dming 
the period of collecting. Presentation of 
length-frequency information, obtained 
from collections made over an extended 
period, assumes the foregoing plus equal 
mortality and recruitment for individual 
size groups. Such assumptions are un­
doubtedly partially inaccurate, but it is 
improbable that any great population 
changes did occur without being noticed 
in net collections. 

Spot checks with the same nets were 
taken in 1954, 1955, and 1956 to deter­
mine the degree of consistency existing 
among sets made under comparable con­
ditions. These later collections led to the 
same opinions about relative abundance 
and distribution as did the earlier data. 

Gill netting with the nets suspended 

above the bolom was done to gain SOme 
idea of the density of species moving in 
this stra tum . ApprOximately 200 hun­
dred-foot net hours of effort were spent 
at several positions between surface and 
bottom. Briefly, the method used con­
sisted of suspending nets having neutral 
buoyancy on lines hung from two large, 
firmly posi tioned floats ( fi g. 25) . 

In addition to the data on mid-water 
sets made with experimental nets dur­
ing the recent inevstigation, data were 
available on the mid~water distribution 
of ciscoes as determined by Perry 
(1943 ) from nets having ~- inch mesh. 
Additional results of 188 hundred-foot 
net hours of effort at several mid-water 
positions with 2-inch mesh in 1938~42 
were also considered when analyzing the 
distribution of Bear Lake Rsh. 

To obtain an estimate of the popula­
tion of sman Rsh in deep waters, 309 
hundred-foot net hours of sampling were 
done in 1954 with nets having equal 
panels of fa-inch and J~-inch Japanese 
nylon mesh. The threads of these nets 
were considerably Rnel' than those in 
any domestic mesh. 

To determine the characteristics of 
the Rsh population of shallow areas close 
to shore, several other collecting methods 
were used. Spot poisoning with rotenone 
in three typical shore cover types and 
mouths of two creeks was the chief 

Fla:. 25. Nets suspended to take fish at different levels. 
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source of data for populations of small 
fish. Seines were used mostly to ca tch 
Utah chub and carp to obtain life his­
tory material, but seining also contrib­
uted to the knowledge of the I1 sh popu­
lations. Two lake shore collections were 
made by electro-fi shing with 5 ki lowatts 
of direct current at 240 volts. Several 
daylight gill net sets of short duration 
were made in less than 5 fee t of water. 
These sets are considered atypical and 
are not included with the primnry data . 

The results of 26,578 hook-hours of 
set line fishing in 1939-40-41 nnd 5000 
hook-hours in 1952-53 are presented 
under the creel census discussion. 

Fish populations in tribu ta ry streams 
were sampled by electro-fi shing wi th 5 
kilowatts of direct current a t 240 volts. 
Statements on relative abundance are 
based on observations at twenty 1/10-
mile stations examined during the period 
1951 -1954. 

Life History 
Life history data were collected when­

ever possible, but such collections were 
incidental to carrying out the main ob­
jectives. Life histories presented in this 
study are not complete, and some are 
based on small samples. Effor ts with the 
first trawl were unproductive, presuma­
bly because of its small mouth. The sec­
ond trawl was similar to one used in the 
Great Lakes fishery inves tigation, and 
was considered successful , but we used 
it only a few times. lt~- heavy iron frame 
made the net so cumbersome that it 
could be landed only on a sloping shore. 
It is believed the use of a smaller light 
weight frame would make this equip­
ment more useable. These data are pre­
ented as interim information until more 
complete information is gained . An ex­
ception to this is the abundant body of 
data on the Bonneville cisco avai lable 

in the gradua te thesis by L. Edward 
Perry (1943). 

Investigations of the food habits of 
bottom feeding fish and of bottom fauna 
are now under way. 

Scales were used to determine age and 
growth rates for all fish except lake trout 
and carp. The posterior branchiostegal 
ray and opercular bone, respectively, 
were llsed for these species. Data were 
obtained from fish collected by all meth­
ods mentioned and by hook and line 
(fishermen creels) . Empirical body-scale 
relations are, for all practical purposes, 
linear. 

Food habits of carp were determined 
from contents of seine collections. White­
fish stomachs were obtained from gill 
net collections. Statements about trout 
food habits are based on examination of 
stomach contents of fish taken by hook 
and line. 

Creel Census Methods 

The creel census may best be de­
scribed as a concurrent fisherman count 
and interview program designed to yield 
information on total fishing pressure, re­
turn of marked fi sh to the creel, fi s h er~ 

man success, species composition ' of the 
creel, and li fe history data. 1n addition 
to the foregOing categories of informa­
tion, data were collected on best fishing 
methods, best times of the year to fi sh 
for the various species, and the economic 
importance of the Bear Lake fi shery. 

Fishing pressure, in numbers of fish­
ermen present, was determined by 
c'Ounting on a stratified , random sched­
ule. Cou nts were made on each of two 
weekdays and one weekend day per 
week. Weekdays on which counts were 
to be made were chosen randomly every 
two weeks; the first weekend day only 
was randomly selected and the remain-
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nately. Counts were made once during 
ing ones for the year were taken alter­
quarter-day periods randomized inde­
pendently of the days in a manner that 
insured that four times of day would be 
sampled in any four days. The length 
of the possible fishin g day was based on 
the daylight period rather than the legal 
day, since previous experience with the 
fishery indicated that the heaviest pres­
sure occurs at times of the year when 
the weather is too cold to encourage 
early or late fishing. 

Actual counts were made while driv­
ing along the road that parallels the en­
tire shore line. All fishermen were visible 
from this road. Boat fishermen could be 
counted as individuals because boats 
seldom ventured more than a few huri­
dred yards off shore. 

Interviews were made on count days 
and on additional days when necessary. 
In the years that the census was con­
ducted, the folloWing approximate Ilurp­
bers of interviews were ttJ,ken: 1953, 
300; 1954, 700; and 1955, 1200. 

Durin~ the 1953 census, detailed in­
formation was collected about fi sherman 
expenditures and types of tackle used. 
This wa~ not done in the last two years 
because 'of the relatively small number 
of interviews that could be made when 
such detailed questionnaires were used. 
During 1954 and 1955, most of the in­
formation was gathered by direct obser­
va tion by the biologist rather than by 
questioning the fishermen. In fact, the 
only ques tions asked were the hour 
when the interviewee started to fish and 
state of his legel residence, Method of 
fishing, creel composition. size of fish. 
number of marked fish, time and loca­
tion of interview, and bait used were all 
recorded as observations of the inter­
viewer. It is believed that this practice 
prod4ced data that were much more re-

liable than data gathered by direct ques­
tion or mailed questionnaire. This is be­
cause a small but statistically reliable 
sample by a comp etent biologist is better 
than large amounts of unsubstantiated 
data from laymen. 

The final product of analysis of each 
category of data collected in the fi eld is 
an average. All averages are subject to 
error, and may be suspected of not rep­
resenting the true average for the entire 
group. which was only sampled. The 
most important averages, therefore, were 
subjected to statistical analysis to deter­
mine maximum and minimum values be­
tween which the real average would oc­
cm 95 percent of the time. The aver­
ages considered most important were the 
average number of fish caught per hour, 
the average number of the more numer­
ous species and groups of marked fish 
caught per hour. and the average num­
bers of fishermen present on count days. 
The foregoing averages were determined 
separately for each season of the year 
and for categories of fishermen (boat 
and shore) in which inspection of the 
data indicated a fi shery ' of unique at­
tributes when compared to the remain­
der of the data. This procedure was nec­
essary to prevent serious errors from 
entering the final estimates. The errors 
most likely to be introduced were those 
caused by differences in the proportion 
between number of interviews and total 
number of fishermen present and those 
caused by applying statistics for periods 
other than those during which certain 
species of fish were caught. 

The tota l harvest of any group of fish 
was computed by application of the fol­
lowing formula: 

Average 
counted x 
the total 

number of fishermen 
fi sh caught per hour x 
number of daylight 
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hours available in the period 
considered. 

The procedures for setting limits to 
the mean and weighting means and 
variances of strata or divisions within the 
data are from chapter 17, Snedecor 
( 1948). A brief description of the pro­
cedures as applied to the creel census 
data is appropriate here. Neuhold and 
Lu (1957) discuss a similar approach, 
but they treat the variance more in­
tensively. The sum of squared deviations 
from the mean rate of success differs 
from the usual sum of squares in that 
each deviation squared is weighted by 
the number of hours fished by the fisher­
man having each rate of success. The 
variance is then computed by dividing 
by the number of hours rather than by 
the number of degrees of freedom. De­
grees of freedom are the number of in­
terviews. Variance of the mean and 
standard error of the mean are computed 
in the normal manner using the real 
number of degrees of freedom to com­
pute the variance. The variance of the 
mean product of the average fisherman 
count multiplied by the average rate of 
success (fi sh caught by all fishermen 
during an average daylight hour ) is sim­
ply the sum of the squares of the co­
efficients of variation (of the means ) of 
the two factors. The standard error of 
the mean product is, as usual, the square 
root of the variance of the mean product. 

The distribution of individual catch 
rates and numbers of fishermen present 
both departed noticeably from the nor­
mal. This skewness did not offer any dif­
ficulties to setting limits to the means 
of groups, for means of samples from 
aLnost any type of distribution are them­
selves distributed normally. 

The exact t value ~o use in the final 
harvest estimates was not determined 

easily since the degrees of freedom were 
not pooled. It is fe lt this is not a serious 
consideration in creel census work since 
the difference between extreme values 
of t for individual strata of the data is 
seldom great. The exact confidence level 
at which limits are given is not known, 
but it appears impossible for it to be 
more than 1 or 2 percent on either side 
of the 95 percent level. 

The body of data as examined at tbe 
end of each year seemed to indicate 
that by improving the sample in any 
single category a marked improvement 
might be made in determining the lim­
its of the final estimate; but the category 
that showed the greatest variance 
changed from year to year. The only 
conclusion concerning an improvement 
in the estimate that can be drawn at 
the end of the study is that to be sure 
of a definite narrowing of the confidence 
limits one should increase the number 
of samples (counts and interviews) 
taken dw·ing times when fishing pressure 
is obviously greater than usuaL Such 
times must be determined by immediate 
experience, for they cannot be predicted. 
If the variance remained the same from 
year to year, it could be shown that 
doubling the size of each sample would 
result in an increase in accuracy of the 
estimate of the total harvest of fish by 
about 30 percent. 

Limnological Methods 

Physical 

Temperatures were read from a Fox­
boro electrical resistance thermometer 
using a graduated cable and from Bathy­
thermograph recordings. 

Turbidities were determined \vith a 
Hellige turbidimeter. 

A few transparency readings were 
made with a Secchi Disc. Soundings 
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were made with the graduated ther­
mometer cable and with graduated lines. 
Soundings were located by triangula tion 
with a sextant. The contours were later 
checked and adjusted from transects 
made with a recording fathometer. 

Chemical 

Chemical determinations by project 
personnel utilized methods described in 
Welch (1935) with the unmodified 
Winkler method for oxygen. \Vater sam­
ples were taken with 1- and 3-liter Kem­
merer water samplers. 

Biological 

Bottom samples were taken with a 6-
inch Ekman dredge and washed through 
a number 30 screen. Zooplankton col­
lections were made with a small \ ·ViSCOll­
sin plankton net of no. 20 silk as de­
scribed by Welch (1935). Quantitative 
counts were made on 1 milliliter sam­
ples obtained with a piston pipette. 

Phytoplankton water samples were 
collected with a 3-liter Kemmerer water 
sampler, and concentrated with a Foerst 
plankton centrifuge (15,000 revolutions 
per minute) and by membrane filter. 
Samples of the concenh'ate were counted 
in a haemacytometer. 

Analytical ~rocedures Used 
in Zinc Analyses 

Department of Agriculture, Soils Labora­
tory, Utah State Agricultural College 

Three different sets of samples have 
been analyzed during this time. The 
first method used involved the Zincon 
color development. Zincon is a trade­
name chemical sold by the LaMotte 
Chemical Company. Excellent repro­
duction of the standard curve was ob­
tained with Zincon. The problem, of 
course, was removing interference- in 
other words, isolating the sample to be 
run. This was first done by using 
dithizone in rather concentrated solu­
tion, as suggested for analysis of plant 

material by Pa rks, ct nl. in Industrial 
and Engineering C hemistry, Analytical 
Edition, August 1943, pp. 527-533. 
The orig inal sample was extractcd with 
dithizone at pH B.5. Zinc was sepa­
rated from tltis carbon tetrachloride 
phase from other heavy metals by 
shaking with 50 m!. of .02 normal 
HC1 for exactl y two minutes. After 
extraction, the HC1 was removed by 
evaporation and zinc determined, using 
the Zincon reagent. 

Since values obtained by thi s meth­
od were not of the same order as those 
reported earli er for both the Lake 
water and adjacent streams, another 
method was used. It is described in 
"Standard Methods fo r Examination of 
Water, Sewage, and Industrial Wastes," 
tenth edition, 1955. l)ublished by the 
American Public Health Association, 
Inc., 1790 Broadway, New York 19, 
N. Y. The mono-color method is de­
scribed on pages 215 to 217. In gen­
eral, values obtained with this method 
are somewhat lower than those ob­
tained with the previous method. Fair­
ly good duplica tion of the standard 
curve was obtained here, too, although 
it was not as good as with the Zincon 
reagent. Standards were n m in two dif­
ferent ways; by adding zinc to re­
d istilled water and running standards 
through the same process as was used 
on the samples, and secondly, by di­
rect development of color on given 
quantities of standard zinc solution. 
T hree dHferent zinc standard solutions 
were \)reparcd ; two of them from ele­
menta zinc and a third from zinc sul­
fate. The standards all agreed. 

Field samplcs were collected in both 
soft glass, pyrex glass, and polyethelene 
bottles. They were brought to the lab­
oratory without the addition of H C I , 
and also with the addition of H C I at 
a rate of approximately 10 Ill!. of con­
centrated HC1 per liter of water. No 
great differences were found between 
the amou nts of zinc obtained from the 
acidulated and the non-acidulated sam­
ples. 

Recoveries of added zinc to the 
water samples have been good. 
Amounts of zinc varying from .01 to 
.03 mg. have been added to samples 
to test recovery. 

Deparbnent of Agriculture, P lant, Soil 
and Nutrition Laboratory, Ithaca, New 
York 

The determination was made on 
three liters of each water sample . After 
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evnporatlon to dryness, muffling at 
500 0 C. for two hours, the samples 
received hydrofluoric·perchloric acid 
treatment in platinum dishes. 

An alkaline dithizone extraction at 
pH 8.5 followed by an acid extraction 
(.02 N Hel) was lIsed to separate zinc. 
The actual determination of zinc was 
done by measuring the concentration 
of zinc dHhizonate in carbon tetra· 
chloride (colorimetri cally) using sodium 

diethy ldithiocarbamate liS a complex 
fonner with zinc to reduce somewhat 
the color intensity given by dithizone. 

During the alkaline dithizone extrac· 
tion at pH 8.5, the Bear Lake sample 
gave an orange to red-orange color and 
was rich in a complexing element since 
four extractions were necessary to rep 
move the clement. The complexing 
clement is unknown at this time. 

Check List of Fish in Bear Lake * 
Common name 

Native Ssh present in Bear Lake: 
Cutthroat trout (native) 
Bonneville cisco (peaknose) 
Rocky Mountain white6sh 
Bonneville whitefish 
Bear Lake whitefish 
Utah Slicker 
SmallSn redside shiner 
Utah chub 
Carrington's dace 
Sculpin 

Native fish presumably extinct: 
Utah cutthroat trout 

Introduced fish present in Bear Lake: 
Kokanee 
Yellowstone cutthroat 
Rainbow trout 
Brown trout 
Lake trOut (mackinaw) 
Carp 
Y cHow perch 
Gree n sunfish 

Scientific name 

Salmo c1arkit Richardson 
Corcgonus gemifer Snyder 
Coregonus wi1liamsoni Girard 
Corcgonus spilonotus Snyder 
Coregonus abyssicola Snyder 
Catostomus arden Jordan & Gilbert 
Richardsonius balteatus hydrophlox COpt) 
Gila atraria Girard 
Rhinichthys osculus carringtoni Cope 
Cottus species (undescribed) 

Sallno c1arki utah Suckley 

Oncorhynchus nerka kennerlyi Suekley 
Salmo clarki lcwisi* Girard 
Salmo gairdneri irideus Gibbons 
Salmo trulta fairo Linnaells 
Salvelinus namaycush Walbau11l 
Cyprinus carpio Linnaeus 
Perea flavescens Mitchell 
Lepomis cyanellus Rafinesqllc 

Fish introduced or reportedly introduced but not recorded during present inve$tigation: 
Chum salmon Oncorhynchus kcta W albaulll 
Silver salmon Oncorhynchus kisuteh \Valbaum 
Landlocked salmon Salmo salar Girard 
Eastern brook trout Salvelinus fontinaIis!:l Mitchell 
Largemouth bass Micropterus salmoides Lacepede 

°Stocking information furnished by U. S. Fish and Wildlife Scrviee , Utah Fish and Came 
Deparbnent, and Idaho Fish and Came Dcpartment. 

tSubspecies not distinguished in field studies. 
:f:Planted and possibly present but not reGognized to subspecies. 
§Present in tributaries. 
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