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Dolly Varden trout may be taken at any time, by any method, in
any numbers and commercial fishing is permitted. This status is uni-
versal throughout the territory.

Recommendations: It is recommended that fishing on the Russilan
River be so regulated as to provide the maximum yield from these
waters. To secure this end it is imperative that the following restric-
tions be placed in effect on this stream:

1. Prohibit the taking of trout of all species by any method other

than rod and line.

9 Establish a closed season on all species prior to June 5.

3. Reduce bag limit on rainbow trout to twenty fish or 10 pounds
and one fish, and possession limit to forty fish or 20 pounds and
one fish.

Regulations should be duly publicized in the territorial newspapers

and suitable notices posted in the vieinity.

It is important that accurate catch records from the Russian River
be secured annually with the use of standard forms and instructions
such as were employed in the 1939 study.

It is planned to investigate conditions on the Russian River during
the spring and summer of 1940 in conjunction with other work on the
Kenai. The primary objective of such an effort will be to determine
ways and means of securing a maximum sustained yield and utiliza-
tion of the sport fishing resources. It is not believed that a detailed
technical stream survey is either necessary or desirable at this time.

EXPERIMENTS ON THE STOCKING OF FISH PONDS

L S. SWINGLE AND E. V. SMITH
Alabama Agricultural Experiment Station'

The great increase in the number of fishermen during the past
twenty years has resulted in the overfishing of many streams and natu-
ral lakes. As the number of fishermen further increases, it becomes
evident that adequate fishing can be provided only by the construction
and proper management of artificial ponds. Thousands of these ponds
have been constructed, and hundreds of new ones are being made each
year, especially throughout the Southern and Mid-Western States. No
information, based upon actual experiments, has been available as to
the most suitable combination of species, the sizes, and the numbers of
each which should be used in stocking these ponds or lakes. As a
result, ponds have been stocked in any fashion appealing to the owner,

1Pyblished with the approval of the Director.
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often with extremely poor results from the standpoint of the fishiy,.
In some of these ponds, good fishing has resulted within one or ty,,
years after the pond was stocked, while in others, fishing was extremel,
poor even after a 4, 5 or 10 year period. This great variation in pe.
sults has been found to be due almost entirely to the initial miethe
of stocking the pond.

In order that a body of water nray provide good fishing it must niee
the following conditions:

1. It must be capable of producing sufficient food to support in ey.

cess of 100 pounds of fish per acre.

2. Most of the weight of fish in the pond must be in the form of

desirable game and pan fish.

3. Most of the weight of game and pan fish in the pond must he iy

the form of legal-sized fish.

Most natural ponds and lakes in the South and elsewhere are capable
of supporting in excess of 100 pounds of fish per acre. Where an in.
crease in the yield of fish is desired, this can be obtained by the fer.
tilization of the pond waters (Swingle and Smith, 1939). Thus most
ponds and lakes can be made to meet the first condition.

The second and third conditions can be met only by the eliminafion
of undesirable species and by the proper stocking of ponds. Tu arti-
ficial ponds, provided with a means for draining, the removal of unde-
sirable species is a relatively easy matter. When draining is not pos-
sible, poisoning all species and restocking with desirable fish only is
becoming a recommended practice (Thompson and Bennet, 1939). The
proper stocking of these ponds is of great importance if fishing in them
is to be improved. )

Experiments on various methods of stocking fish ponds were begun
at the Alabama Agricultural Experiment Station in 1934 These ex.
periments were conducted in ponds rangiug in size from 0.5 acre to
12 acres. The ponds were stocked in the winter or early spring wih
various combinations of species of fish, and the results determined al-
.ter an interval of one or more vears by draining the ponds and ecount-
g and weighing the fish. While the results reported herein must be
cor.lsidered largely as a progress report. sufficient information has been
gained to enable pond owners to enjoy excellent fishing within less
than a year after the ponds have been properly stocked.

The fish used in these experiments were the bluegill bream (Lepomis
macrochirus Rafinesque), the white crappie (Pomozxis annularis Ra-
finesque), the largemouth black bass (Huro salmoides Lacépode). the
top minnow (Gambusia affinis B. & G.) and the golden shiner minnow
(Notemigonus crysolcucas Rafinesque).

Stocking with bluegill bream—The bluegill bream (Lepomis macro-
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chirus Rafinesque) is one of the best pondfish and should be stocked
in all ponds. It provides good sport for pole or fly-fishing, is one of
the best flavored of the fresh-water fish, and has a sufficiently high
reproductive capacity to serve as a forage fish for use with the car-
nivorous species,

Numerous analyses over a 5-year period have been made of the stom-
ach contents of bluegills from various types of ponds. Aquatic insects
were found to make up over 95 per cent of the total volume of food
consumed. Chironomid larvae were the most important single group
of insects. Small bluegills, weighing less than one gram, were found
to be feeding upon the same organisms as the legal-sized bream. While
large bluegills were occasionally found to have fed upon other fish,
such cases were rare. Even in heavily overstocked ponds, these fish
did not feed to an appreciable extent upon their own young.

It therefore would appear logical that, due to the high reproductive
capacity of the bluegill bream and to its lack of cannibalistic habits,
ponds containing this species only would soon be so overcrowded with
young fish that growth would be impossible.

This was found to be the case in all ponds stocked with bluegill
bream only. For example, a 0.5 acre pond was stocked in March, 1938,
with 750 fingerling bluegills. This pond was moderately fertilized
(Swingle and Smith, 1939) and when drained the following November
was found to be supporting 388 pounds of fish per acre. The pond
was seined periodically to determine the rate of growth of the fish
originally added. The results are briefly suunmarized below:

Average weight of

Date bluegills collected
March 24 (whenstocked) ... ... .. 5.8 grams
June 15 70.0 grams
July 13 .. 68.9 grams
Avgust 13 senesniemmrasgranarsmsmannang 56.0 grams
November 30 .. ... TECE 54.2 grams

It will be noted that the bluegills added grew rapidly until spawning
oceurred. By June 15, thousands of small bream were observed in the
pond, and, from this time on. competition for food became so severe
that the bream originally added lost weight during the remainder of
the summer and actually weighed approximately 20 per cent less when
the pond was drained in November than they had weighed in June.

Even after five or ten years, ponds stocked with only bluegills con-
tain very few legal-sized fish. Carnivorous fish must be added to eat
up most of the small fish if the pond is to be successful.

Stocking with bluegill and white crappie fingerlings—The white
crappie (Pomoxis annularis Rafinesque) feeds largely upon aquatic
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insects and small fish. There is no sharp transition point during the
life of the crappie at which it changes from one type of food to the
other. The food of the smaller crappie consists largely of insects and
that of the larger crappie mainly of fish. However, a 1-pound erappie
may be found to have fed entirely upon insects and a 9-gram crappic
may have made its meal on a smaller fish. Crappie, therefore, compete
with bream for food over a rather extended period in their life, but
will eat a considerable number of small bream whenever the latter are
available.

In order to determine the value of a bluegill-crappie combination, a
1.2-acre pond was stoeked in Mareh, 1938, with bluegill and crappie
fingerlings at the rate of 1,500 and 200 per acre, respectively. Top
minnows (Gambusia affinis B. & G.) were added for mosquito control.
This pond was fertilized lightly during 1938 and 1939 to inerease fish
production. Unfortunately the area of the pond was reduced to ap-
proximately 0.3 acre during the drought of 1938, The pond was
drained that fall, half the legal-sized bream and crappie removed and
all the rest of the fish returned to the pond. The pond was drained
again and the fish counted and weighed one year later (December,
1939), when the experiment was closed.

The results of this experiment (Table 1) indicate that crappie can-
not be depended upon to balance a pond containing bluegill bream.
At the end of two years, the total weight of young bream was twice
that of the older bream. and but few of the large bream had reached a
size in excess of 2 ounces, A few of the oldest crappie had reached a
size of 1.5 pounds, but the medium-sized crappie averaged less than a
quarter-pound. In addition, the crappie had not eaten a sufficient
number of their own young. with the result that, after a 2-year period.
the pond was overstocked with both bream and crappie. With this
combination, however, a considerable number of each species may
reach a legal size by the end of the first vear after stocking. It is
believed that trouble will be experienced in maintaining a proper bul-
ance after fishing begins and the large crappie are removed.

TABLE 1-—FISH POPULATION IN A 1.2-ACRE POND STOCKED WITH BLULEGILIS
AND WHITE CRAPPIE

Recovered on draining pond,
Stocked March, 1938, with Dec., 1939

Weight Weight
Fish Number Pounds Number pounds
Bluegills (large) ... .1 ... 2,462 114.6
Bluegills (small) ... 1,800 15,554* 229.6
Crappie (large) ......0f  TUCC 135 35.7
Crappie (small) ., e 240 2.368* 52.6
Gambusia ..... ot 100 10,397 14.6
Total fish .ovcvvirevermnrod| o -1 B | 447.2
Tadpoles ovovcvvccremsnd | S | I 470.0

*Hatched during 1939,
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Stocking with bluegill and largemouth black bass ﬁ'ng’erlln'z.gs—l'f(ix:
oclouth black bass (Huro salmoides Lacépéde) does wel fn_lt pt‘)lorai
larg"moften objected to, especially in small ponds, beca%lse 1c)) i sn e
b.u ; ;Sappetite and cannibalistic habits. It competes w 1t1.1 fx:cez;x L
cm:il it reaches several inches in leng‘th: Grgwth the\;re}:: ‘: i
unmely slow unless a diet of small fish is ava%lable. . er
ul‘)e 1dant, bass are capable of making very 1'gp1d grow 1.tl T,
] lIll orde’r to determine the value of a blueglll-largi(;)xggu 1.tl = eom;
" 1 ; with
' 1 in February, ! ueg
ination, a 1.3-acre pond was stockei Bt
:i:iatbi:s’ fingerlings at the rate of 1,:)0%r z)md 100 I(){e{ gci':,trl'f:f;;g ! 31-
o e . . o - ), . ‘ ( e
X i s (Gambusia affinis B & | were add ) d
e m'umo“lftr(ol The pond was fertilized with inorganic fert1117:er
lllosgl:::cga:eo prociuction The following December, the pond was
in . . §
fi(i*ained and the fish counted and weighed (Table 2).

v KED WITH BLUEGILL
3 ¢ IN A 1.3-ACRE POND STOCKEI
TABLE 2 IS O RORAOUTH BLACK BASS FINGERLINGS

Recovered ong(:i;x‘;)nining,
Stocked Feb., 1939, with . Dec., 1 T
Weight b
Number pounds Nur(;\;)f: i’;;r; s
T (T3 R e R 1,6 ! 49.0
E}“"‘R}Z &‘:55)) 1,950 65.4 8218 i
Ln‘:'gmouth bass (large)...... 127 B 4 22::’
Largemouth bass (small) ... 127 4 92 4‘]1. 43
Crappie (large) e 55 207 83
8'“1’&%;5"“““) w2t e 1 X 6232
ota i mew  =m_pm . one
goggolﬁessh . None | aeeee b e
a

T ¥y overioo when pond w ne n jti A estimated.
tly overlooked whe 0 as drained i 938. Number and weig
*Apparen i) d 1 ht

riously for samples.
**5] bream removed pge\u‘n?s&r o
**x*5 hass removed previously

The results of this experiment ind?cate that. largemou,t}lll Il)lalc: l:)elllsg
ively balance a pond containing bluegill bream. wher A ) iy
o eff?cctl“ ?it);l fineerlines of both species at the same time. 1e N
—r ‘l‘l brean? in tl?e pond was kept down by the b.ass and conse-
b Sm;i bream originally placed in the pond continued to grO\;
e thre rear O\Vhen the pond was drained, the number oh
iR 1 gt }was .approximately sufficient to carry the bass tln;)oug
e jbl‘ea.m fd repiace any bream removed by fisliing. Qver 8h per
o “’llltlel ta lt'11 weight of bream swas in the form of legal-sized fis h
cerIlflozfdtdliiio(il( the gass had reduced their own yo;m%l frox: Itel:; :1 uo;-
’ i spring roximately the corr -
oy ¥late(}}fe(tlhglpt;fd%prll?galtlotilgple(:;al-sized bgss had been re:
122 hi03 t he Sllze rieht number of bass would have remained to prop.erl?i
Nt e d r’zhe next spring. Similar results have been ol.)talr.le
geanes I'Ch'e _PO: several .other ponds containing bass. Cfunubahsr.n
upo}llmdll):;ls'mcl:uses much concern in fish hatcheries, but without this
among g
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cannibalism in ponds, lakes, and streams, the production of legal-sized
fish would be impossible. Because of its carnivorous and cannibalistic
habits, the bass must be regarded as the ‘‘boss’” of the pound and must
be depended upon to keep a proper balance between the number of
fish and the food supply. In the above pond, over 81 per cent of the
total weight of fish was made up of legal-sized bass and bream (Fig-
ure 1).

Figure 1. PFish from a l.3-acre fertilized pond 10 months after stocking with the correct

numbers of fingerling largemouth bhass and bluegill bream. This pond contained 623 pounds

of fish and over 80 per cent of this weight was in the form of legal-sized hass and bream.
Properly stocked ponds provide good fishing within less than a year.

When a pond is stocked in the above manner, the bass should be us
small as, or smaller than, the bream so that the bream added in stock-
ing cannot be eaten. The bass will then be unable to feed upon
bream until after spawning occurs. Previous to spawning they must
feed upon tadpoles and gambusia minnows. While they will not grow.
much on this diet, it will keep them alive until the young bream hatch.
While this procedure is admittedly somewhat hard on the bass, it gives
much better results than waiting a year or two for the building up of
a large population of bream before adding the bass, as is often recom-
mended. By this time, the pond is overcrowded with bream and since
voung bream and young bass feed upon the same food organisms, bass
have an extremely hard time getting started and may require three or
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more years to properly balance the pond. Ponds stocked in this man-
ner may never produce good fishing.

Stocking with adults of bluegills, white crappie, yellow bullheads,
and largemouth black bass—The stocking of ponds with adult fish is
occasionally recommended, especially when it is difficult to secure suffi-
cient hatchery fish. In order to test this method of stocking, a 1.8-
acre unfertilized pond was stocked in December, 1936, with ten adults
of each of the following species : bluegill bream, yellow bullhead, white
crappie, and largemouth black bass. One year later (November, 1937)
the pond was drained and the fish counted and weighed. The ten
bluegills had produced 20,615 young; the ten bullheads had produced
668 young ; the ten crappie had produced 3,848 young, and, finally, the
ten largemouth black bass had produced none, probably because of the
lack of food for the adults prior to spawning. In this 1.8-acre unfer-
tilized pond, therefore, there were enough bream for a 60-acre pond,
enough catfish for a 12-acre pond, enough crappie for a 70-acre pond,
and insufficient bass for one acre. All these fish were replaced in the
pond and the experiment continued for two more years. In December,
1939, the pond was drained and the fish again counted. At this time
there were still sufficient bream for a 70-acre pond, sufficient crappie
for a 34-acre pond, and enough catfish for a 6-acre pond. Throughout
this period only three small bass were produced by the ten adults.
After getting a late start in the pond, small bass were unable to sur-
vive due to the intense competition for food. Very few fish in this
pond reached legal size during the 3-year period of this experiment.

These results are summarized below :

lLegal-sized fish added
to pond Dee., 1936

Legal-sized fish present
in pond Dee., 1939

10 Bluegills ... 28
10 Crappie s 8
10 BaSS oo 9
10 Yellow bullheads® ... 212

*One-half pound or laxrger. There is no legal size for this species.

It is evident that this method of stocking cannot be depended upon
for good results.

Stocking with bluegills, golden shiners, and largemouth bass—The
golden shiner minnow (Notemigonus crysoleucas Rafinesque) has been
recommended by Davis and Wiebe (1930) for use as a forage minnow
for bass. A large portion of its food may consist of phytoplankton,
but it also feeds to a considerable extent npon microernstacea, aqnatic
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insects, and to some exten 5 refy

i osb el T fortf ;gg)n small fish. It therefore compet e
A l-acre pond was stocked with a combination of bluegills, « ki

sh1}1ers, and bass in January, 1936. It was drained in J a;:ua.r’ -h(])‘()':l'
This pond produced 200 pounds of bass, 238 pounds of bluen-i)lly- ”L"
134 pounds of golden shiners. While the bass production \\?1 ; . _mm
lent, the‘presence of the golden shiners apparently reduced th( ; '(“'M
of bluegills which the pond could support, and éouséquentlv C’r?‘;’l‘;h'
the total ppundage of desirable fish which could be caucht il{theL o
Th.e ratif)s of forage and carnivorous fish in pondsiln "1ddit'pmlll
§toekmg with the best combination of species in a pond, it is( ext .1011 :
lmpc_)rtant tg stock with as near the correct numbers of, each s;);(‘(;lt:('.l.\’
f:ss;?l:oe Elncg ‘fhe carnivorous species are directly dependent “-]"":
ge species for food,. the proper balance between the two sl ki
be sgcure.d by proper stocking. "
. 1Ll’ctle linfovrma‘rlon 1s available as tq Jjust what constitutes the proper
alance etwegn the forage and carnivorous species in ponds. This i
g problem which can b'e solved only by extensive experimen;c.'s I 111150:‘\
; }fr, }}o.“ever, to establish an approx_imate ratio for stocking p.urposo\
e weights 9f forage and carnivorous speecies present in :io-ht X l.
were determined by draining the ponds and ecountine an 15 : fehing
the fish (Table 3). e Tl
I¥1 these ponds, the ratio of the weight of forage to carnivorous fisl
varied fror.n 1.9:1t0.8.5:1. The average was a thio of 2.8:1 e
In stocking ponds, the ratio of 2:1 was arbitrarily ac‘eel‘)t'ed I a
pond ean support 150 pounds of fish per acre of water, this ratio.m ,.”,‘
that bream or other forage fish will make up 100 poun:is of this wcitt:ht\
and bass or other carnivorous species 50 pounds. Since blue‘will 3 -—"n.
reach a weight of 4 ounces or better in one vear and bass ; \\:‘i:"h'.l

TABLE 3— J v
LE 3—RATIOS OF FORAGE AND CARNIVOROUS FISH IN VARIOUS PONDS

Siz y. Forage Fi i
izo Aogfe ! ge Fish (F) Carnivorous Fish () 1 Rane
pond | pond Wei
D o eigh el
acres |years Kind poulgdl; Kind Weight .
18 | 1 |Selihns lpou"dsl =
J Cellow bullhead 3 i
Chup sockers s 230 (Largemouth bass & white crappie | 65 | 3.51
A0 . ?lixlegills !
J (ellow bullhead 7 y i '
Chu suckers1 s 173 Largemouth bass & white crappie 68 I 251
8 . {Shﬁegills l
. Cellow bullheads i i |
Chub ek 280 |Largemouth bass & white crappie | 105 | 2.7 1
" . gluegills 353 ' l
Tz 2 B]ellllgé\i'“b;ullheads T {,\g}:-genlt?llth})ass & white crappie Il 120 '! 3.01
. . Bluegills } X i Rl s
.0 " gal]gel;lllihlners 380 |Largemouth hass || 200 |I 1.9
il 1 mag.”-‘ 1.22% [Largemouth hass | ;()‘ a'e
ilis 482 IlLargemouth haxs | 1’4; -; 1
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of approximately a pound, the above pond should support 400 bream
(averaging a quarter-pound) and not more than 50 bass (averaging
one pound) per acre. Similarly, if a pond will carry 600 pounds of
fish, it should support approximately 1,500 bream and not over 200
bass of the above sizes. In actual stocking, the above numbers of
pream are used, but only half the above numbers of bass. This redue-
tion in the number of bass is advisable for the foilowing reasons:

1. Little food is available for the bass until bream have spawned.

9. The above ratio is only approximate.

3. The young bass produced in the pond will also require forage

fish for food.

Where ponds have been stocked in the above manner with fingerling

bluegills and bass, both have reached a legal size in less than a year

after the pond was stocked.
SUMMARY

Experiments have been conducted over a 3-year period upon meth-
ods of stocking ponds for the most efficient production of fresh-water
fish. These experiments have been conducted in ponds ranging in size
from 0.5 to 12 acres. Ponds were stocked in various ways during the
winter or early spring and the results determined, after an interval
of one or more vears, by draining the ponds and counting and weigh-
ing the fish.

Stocking with adult fish (a combination of bluegills, white crappie,
vellow bullheads, and largemouth black bass) gave extremely poor re-
sults. This procedure resulted in overcrowding the pond with some
species and in the total failure of others to reproduce.

Stocking pouds only with bluegill bream fingerlings resulted in
rapid growth of the bream until spawning occurred. Growth then
ceased entirely, due to the increased competition for food by the
thousands of small fish produced. Very few fish ever reach a legal
size in ponds stocked in this manner.

Stocking ponds with various combinations of bluegill bream and
white crappie gave better results, but usually resulted in ponds over-
stocked with either bream, or crappie, or both.

Stocking ponds with a combination of bl uegill bream fingerlings and
largemouth black bass fingerlings gave the best results, measured both
by the growth of bream and bass. In these ponds, the bass had re-
dnced the nwmbers of small bream and small bass, leaving approxi-
mately the right numbers for rapid growth. Good results were secured
only by the addition of the eorrect numbers of fingerlings of both spe-
cies; the basis upon which these numbers ave calculated is given.

Properly stocked ponds provide good fishing within less than a year,
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while improperly stocked ponds have required as long as five or np.
years to reach this condition.
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AN ATTEMPT TO EVALUATE THE EFFECT OF STREAM
IMPROVEMENT IN CONNECTICUT

GEorGE W. HuNTER, IIT
Wesleyan University

LyLe M. THORPE AND DAvID E. GrosveENoRr
Connecticut State Board of Fisheries and Game

. Since 1932 when federal aid became available for the purpose, st e,
mprovement has become a recognized part of the trout restoration
program in Connecticut as well as in a number of other states. Va-
rious types of structures, as advocated by Hubbs, Greeley and Tar:.
well (1933), Davis (1933), Davis, Hazzard and MacIntyre (1935
{:md James (1935), have been installed and tested for durability, D
ing these years it has been considered as self-evident that these deviees
did, indeed, improve conditions for trout but actually few data based
upon experimental evidence were available to support this assumption
(Greeley, 1936; Hazzard, 1937, Hubbs, Tarzwell and Eschmeyer,
1934; Tarzwell, 1938).

Connecticut is forced to provide fishing in streams that are, in gen
eral, relatively poor trout water., Summer temperatures often reach
the upper limits of tolerance of trout, water levels become exceedingly
low exposing wide expanses of stream bed, considerable anchor ive
may be formed in winter and the spring break-up is usually folowad
by excessive flooding and scouring, For this reason the foundation o
the program rests in the hatcheries producing legal-sized trout whicl
are l_iberated Jjust prior to, and during, the fishing season. The prob-
lt_am Is primarily one of attaining the greatest possible cateh in roela-
tion to plant.

In 1933 over 15.000 legal-sized brook and brown trout were marked
. with the Nesbit internal tag (Cobb. 1934) and planted in thirty-sis

- e
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representative streams of the state. On the basis of returns from these
tagged trout, Elkins (1934 unpublished) reported that between 58.2
per cent and 66.7 per cent of the legal-sized trout liberated were lost
from the streams some time between the end of one fishing season and
the beginning of the next. From these data it becomes evident that
if stream improvement were effective in decreasing the annual loss of
hatchery trout even 50 per cent, it would improve fishing to a tremen-
dous extent within a short period of years and at a lower cost to the
angler.

In 1937 the senior author suggested the desirability of cooperating
with the Connecticut State Board of Fisheries and Game in an attempt
to check the effect of stream improvement on a typical Connecticut
stream. It was desired to know what effect certain types of stream
improvement had on the physical condition of the stream bed, the
chemistry and temperature of the water and the change, if any, in
bottom fauna. It was hoped that these data would indicate the prac-
ticability of extensive stream improvement work on the prineipal
streams of the State. It was not feasible, however, to check all of the
numerous stream improvement devices. Consequently, it was decided
to confine the work to the *‘V’’-dam as modified by Thorpe from James
(1935). This type of structure created striking physical changes in
the character of streams and seemed to hold promise of being best
adapted for use in Connecticut.

After examining several brooks, it was decided to place the experi-
mental dam on a portion of the Blackledge River. In years gone by
this body of water was a natural trout stream of some reputation but
due to environmental changes it has now become rather poor trout
water, particularly during the summer months. At the present time
it is heavily stocked by the State with legal-sized trout. but few trout
hold over from year to year.

After examining several portions of the stream, an area was selected
that possessed a relatively uniform depth, width and slope. The bot-
tom was quite uniformly of the gravel-rubble type and so flat and un-
attractive that it was consistently avoided by experienced fishermen.

The area chosen for study was 53 feet in average width and had
an average depth of 114 feet.

The velocity varied from 1.65 feet, per second (March, 1937) to 1.38
feet per second (May, 1939) although this does not represent maxi-
mum velocity in flood periods. Two volume flow determinations were
made using the formula advocated by Hoover (1937). In Mareh,
1937, the volume was 118 cubic feet per second, and in April, 1939,
it was 65.3 cubic feet per second.

Three areas 25 yards long were marked off—the lower two here-



