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EXANINATICN OF WOLF LAKE REARING STATION
TIITH ESPECIAT REFERELCE TO TROUT ZATCHING

(First Instcllment)

On May 26 the Devertment of Conservetion sent the following comrunication

to the Institute:—

WThers is some likelihood of “ndertn?ihg the incubatisn and feeﬂlﬂ* of broolk
trout at Wolf Leke, Ven Buren County, with the idea of {ransferrivrg these fish, during
the month of May, for stocking feeding stat ions in the north-central vart of the
Stote, perticularly those that are at present edmninistered from the hetcrniery at Paris,

i

Pe4
Th:e exverimental Zzatciing and feeding carried on at Wolf Lake cduring the present

year has be n quite satisfactory, Brook trout cccur i- this stream ond some very

fine specirens heve Teen observed in both the stresm and oond at the head of the

ARG

sprlnge,

“Before decidinz definitely on our course of netching, we desire to have 21l the
information possille in connection with the same, We would be glad to have the
Fisheries Research Institute ivvestigete conditions at this site and will welcome
any commehts that they heve to moke on the feasibility of the vlen, M

On Kay 30, Director Hubbs snd Fish Patho’ogist Xrull made the examinations,

The larze spring~-fed head vond zives 2 fi e supwvly of wery cleer water, nign
enough to feed 211 ponds znd the projected natchery house by gravity, Some wzter
nalyses were made by Krull, avout mid-day.

Water SLOF, (v eotho” clear; air T4°F.; following chilly nicght),
Dissolved oxyzen satisfactorily nign (9.5 parts ver million).
Dissolved carbon dLO ide satisfaetorily low (2.5 p.p.m, ).
Bicarbornates, 153 p ,m_

Carbonates, 0.0 p.D.



P

Mater moderztely slkalire (pE about 8,0; cuite satisfzctory)

The ssmples yleldirg trese analyses were taken in dunlieste at the outlet
of the pond, the nead of the mein feed line, Two samplee from the troughs of the
present temporary zztchery gave =z similar oxygen analysis,

Nothing unsatisfactory as to tne chemical compositicn of the water is indicated
ty these enelyses,

In physical composition the supply water loolss zlmost perfeect, It ie
exceptionally clear, free of suspended matter, It is said to become a litile roily onlr
efter sudden, heavy rains,

Owings to tre atundance of vesetation (Chara) in the mond, however, we would
expect from snalysee we have made elsewhere, o considereble drop in dissolved oxygen
a2t nigsht, A seriee of cloudy days in widsummer, during woicn little oxygen vroduction
by thie plante would occur, wisht evin bring the oxysen deown to : danger vpoint, 4
supérsaturation of some dissclved ges might result aleo, under certsin conditions,

zltrough we think this immrobable,

o’
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The danger of low oxygen znd the Dossibvility of suversaturstion meles desirs
vlanning for adecuate aeration of the water before use jn the »romnosed hatenr

Qur scheme of sprey’ﬁg the water from fine “ioles in vnipin.s, whilch hes woried well
at Wolverine, wnould accomlish the desired end, In order to 21low for this nerstion
and still Tave plenty of graovity head, it would e necessary to asve the floor of the
hatchery house well telow the pond level, Plaoecing the hatchery house low in the
ravine would also give fine shelter in the winter, Of course adequate rocm ziout or
under the house would be needed for the creek flow, with enouzh marzin of safety to
care for txze flond wi.ich would result fron a dbreak in the dam,

In view of the abundant supoly of spring water, it would be vossible to vrovide

-

a number of troughs, each witli independent feed, in excess of the ususl cuote, This
- -

ought to Lelp prevent outbréaks of zill disease and other epidemies,

The splendid appearance of the trout in the headwater pond indicstes stronsly the



satisfactory character of the water, Wiile these trout in the headwater pond sovear
in fine health, there is no real assurance that they may not be esrriers of some
disease, The chance of their becoming infected after the hatchery comes into operation,
even though they may now be free, is very égﬁé: The bacteria or other disease
orgenisms are 2lmost sure to reach the pond, on ecuipment, utensils, thermometer,
boots, hands or pernaps even througn the air, even though no fish is allowed to get
from the hatchery intc the pond, The experimnce at the Thompson Hatehery (Report 6),
in addition to generazl theory and experience, forces us to czll attention to the
desirzsbility of having the neadwater pond free from fish, We feel sure that the
outlook for continued success in the hatching and esrly rearing of trout here would be
decldedly brignter if the fish were removed, Other zdvantages would rFesult from
ability to drain (or =lmost drain) tae uéper pond, This might be accorplished by
repairing the old culvert under the road, or by building a new drain, 1In this
connection, attention may ?e.directed to a considersble legir either through or zbout
the 0ld culvert, Sometimes leaks of this sort zrow bigger,

The large size of the nead pond nas many advantages, as adequate storaze of
water end of dissolved oxygen, It also has disadvantages, ac the difficulty of
draining, snd the warming up in warm weather, This waorming of the water Would
probably not interfere with the hatching of the trout, but might cause neavy losses.
=fter hatening, During the first three weeks of lay, 1930, the tempersture rose well
toward the dsnger point for brook-trout fingerlings, After the hatchery hes been in
operztion long enough for the disease germs to become well svread throuch it, such
rises in temperature we would expect to produce heagvy losses.

The ﬁaximum temperature reading at the outside troughs for

. .
each day of May, 1930, until the fingerlings were returned to

Benton Harbor, is given in the following tadbulation:
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Table I, Maximum temperature readings in outside
troughs at Wolf Laxe Rearing Station, Msy, 1930.

Date, Temp. Date, Temp.
1930 OF. 1930 °F.
Mgy 1 60.5
e 58,5 May 14 53.5
3 61 15 b2
4 63 16 57.5
b 63 17 56
6 63 18 b5l.b
7 63 19 51
8 63.5 &0 57.5
9 60 21 59
10 63 &2 64,5 (trout all out)
11 56
18 60 30 54 (one reading)
13 60

The three readings wepe taken at &:00 A.M., noon and 5:00 P.i. Ihe
tamperature of the waiver probably rose on somne days to higher figures
than those givan., Mr, Hill claims he checked the outside trough
temperatures against these taken f&om the same supplp inside the hou%
and found the agreement good. Air temperatures are not given, as
the readings made were from g thermometer exposed to the direct
sunlight.

On some years the temperature of the Water would doucstless
go higher than in 1930x May of 1930 was indeed rablier warm, but
not unusually so. We hope to make g comp@arison hetween the
ligy temperature of 1930 with those of previous years, using
weather records for the station nearest wolf Lake, in order to
arcive at a ovetter estinate of how high the temperature of the
supply water mgy rise. lhc result of this comparison will be
Sent to tie depariment as a supplemcni to this report.

Une way to avoid the danger of high temperatures will ae
to take either an emergency supply or the regular supply, for the

hatchery house, from a pipe heading celow the suriace of the

G s
pond, If this should oe done, vhen the devife for amerating all
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the water supply for the hatchery house would ce douuvly advisaale,
for the Oxygen convent ofy the pond velos the surface is proocaoly
reduced. If the lower intaxe were used, iv would also Dbe
dou.ly imporvant to locaie the floor or ihe hatchery nouse at
a low level, tu permit of the aseration of the water supply coming
from g reduced elevation,

wWe regard 1t =& important to determine the deoth van*iation
in oxy:en conivenat and in temperature in the ponds Phis we hope
t0o De sole L0 A0 this month. The resultis of the anal;jses will

ve sent the Depariment gs a Bupplemen. 1O this revort.

Remarks on the bass and bluegill ponds

A cursoty examination of the ponds at the Wolf Lake Rearing
Station was made at the time of our visit. The general layout
0f the ponés stikes us as very good. The tbpography of the
region is especially favorable. The clean sand (Plainfield
sand) in which the upper ponds are dug is easy to work, but
is not very satisfactory in some respects, It is not very pro-
ductive of natursgl food for the fry and fingerlings. In the
newer ponds, hhis fact{ hes been reCognized, and some muck from
across the highwey ie ceing hauled to these ponds to give them a [
lining of vetter séil. A sample of this muck was sent to Proi.
¢e 0. Veatch of the State College for advice as to its #¢ product-
ive qualities. It seamed to us that the amount of muck put into
the ponds #®as too meager. iihen Prof. Veatch reports on the muck,
it may ©te possicle to give a vetter estimate of the amount needed.

If this muck should prove promieging, It would appear wise to line
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all of the dug-out ponds with this soil. Ihis could readily be done
after the ponds are drained in the late fall.

e noted a considerable number of ducks about the ponds., It
is quite possiovle that some parasite of the pass or sunfish will
find ite last host in the duck, If so, the ducks might be harmed,
and the parésite spread and increased through the fish. It secms
dountful to us whether the advantages gained from using the ponds
for the ducks offset this danger. The ducks may also compete with
the fish for food, or destroy the vegetation which produces food
for the fish,

We saw quite a numoer of very badly fungused shiners in the
uppermost pond, and obServed that the outflow from this pond was
allowed to flow through two bass ponds. The main supply of these two
ponds comes from another intake, 8o ithat it is not necessary to
allow this minnow pond to discharge into the others., Furthermore,
the minnow pond has anothecr outlei directly into the creek. It
would be much safer to allow this pond to discharge that way. The
badly fungused minnows are shedding fungus spores now into the
base ponds, where they are available for infecting any weakened
or injured bass., In this connection, we recall that Mr. Hall
tried to winter his oroodfl stock of bass in this pond, and that
mog8t of them develoﬁéd fungus over the winter and died in the
spring.

e noticed a very large amount of the c¢old spring water veing
forced into come of trne bass ponds, and learned that this excess
supply held down the temperature of the ponds. Mr. Hali explained
thaet the leakage in the ponds (throuzsh the sand nottom or sides)

was S0 gre@t &s to demand this inflow—-in order to avoid the lower-

ing of the pond level. Whether it would pasy to puddle the punds

with ¢ley to avoid this leakage we aps neng rrepared t
’ 0 Say.



Remarks on the 1970 exveriment in

trout culture at Wolf Loke

The trout in the experimentazl trizl this Snring avvparently made
satisfactory growth, Mr, Hall thought that the growth was better than that of
any of the lote retrinecé at the Bgnton Harbor hatchery, We did not examine these
fish, except for two specimens retained by Mr, Hzll as an exarmle of their size
at the end of the feeding at Wolf Lake, One of these two we noted had only a stub
of the dorsal fin, indicating thet some fin disease had been nre%alent, Vr, Hall
did rot know whether many of the fish were so infected; in fact he had not seen
the indication of disease in nis presérved snecimen,

We covied the record of loss 5f fish from Mr, Eall's records, and surmari ze

same by ten-day veriods,

Interval Loss
Deg, 18 - Dec, 27 :
Dec, 28 -~ Jan, 6 2300
Jan, 7 = Jen, 16 1970
Jan, 17 - Jaon, 26 730
Jan, 27 - ¥eb, H 889
Feb, 6 - TFeb, 15 223
Feb, 16 . = Feb, 25 291
Feb, 26 - Mar. 7 ' 26)4'8
Mar, 8 «~ Mar, 17 317k
Mar, 18 - Mer, 27 _ 3112
Mer, 28 - Apr, 6 1961
Apr, 7 = 'Aor, 16 3632
Apr, 17 - Avr, 26 1492
Apr, 27 - May 6 652
Moy 7 = May 16 189 ;
May 17 - May 22 (6 days) 530 %c'ﬂ

h\
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Revort 1¢ (Second Installment)
EXANIWATION OF WOLF LAYE FEARING STATI . WITH ESPuCIAL

REFERENCE TO TROUT HATCHIR

Professcr J, C, Veatch nas reported on thne #nil sampleg sent ir frow

thie Wolf Leie aring Stetion, ard referred to in the first irst-llnent of

&
)
e
1
4
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enort, sent to Lonsings on June 14, 1630, We =ive a cony of Professor

'eatchls revort,

"I received tne semples of muck and merl frow the ”07? Rearing
Station, Van EBuren County, I do not vnossess suffident Imowledre to nazsrd
more than z guess as to tue effect of the muck or tie merl undn the growth
of Chars wien tnose matericls, are artifiecially added to & nond bottonm, bveins
witnoul exneriment _1 Aete, Uy cuess ie thet tue marl would ve more suitcoble
tnan the muck,

“Certzinly tue v:a’rﬁr it =elf should cerry o falrly hish arount
of czleinm tica 2 as ou 'mow,
is very weckly g0 , g etner it
drsws ¢ny nutri m the vottor enil th 1ougu robts, On the besis
of observetion clzy or marl bottom is more favorsble thean
neat

Llassed s velatively

tnd orzanie matier M

cunout the treatnent of fisn

o0
I
=

e to take four o7 the Tolf
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ke ponds as nearly 2like ae possible in size, vosition and water supply, and
zive the first a fairly neavy coat of muck; the second a coat of marl; the third
a mixturs of the two soils, and the fourth no treatment, We =2lso sugzgest thst
the seme experiment be tried in the ner'AJmenaAproject, and thet in toth vlaces

iic

accurate records of the experiment be kevt,
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BXAMIRATIOR OF wOLF LAXKY REARIKO STATIOR
WITH ESPECIAL "EFEnSECE TO TROUT HATCHIRG
(Pirst Installment)
On May 26 the Dopartment of Oonservation sent the following comvunication

to the Institntet.

*There ie some likelihood of undertuking the incuhbeticn and feeding of brook
trout at Yelf lake, Van Buren County, with the idea of transferring these fish,
during the month of May, for stocking feeding stotions ia ths northeconiral part
of the State, particul=rly those that sre at present adminictered from the

hatchery at FParis.

"The experimental hstohing apd feeding sarried on at ¥Wolf la“e during the
preacnt year has beon aunite satisfactory. 3Brook trout ocewr in this atream and
some very fine specimens have been odserved im both the stresm and pond at the

head of the srringz.

¢

"Before deciding definitely on our course of hatching, we desire to have all
the information mossible in comcetion with the same, ¥We wonld be glad to have the
Fisherieg Research Institute irvestigate eonditions at thie site and will welcome
any comnents that they bave to mars on the feasibility of the plan.*

On May 30, Directer Hubbs amd Pish Patholozist Erull made the examimations.
The large erring-fed head pond givee a fine surrly of wvery clear water, high
enough to fesd all ponds and the projseted hatchery house by gravity. Some watey

analyses were msde by Ernll, about mid-day.

o °
vater St P, (weather olearsair 74 ¥: followinz chilly night).
Dissolved oxygen satisfacterily high (9.5 parts rer millionm).
Dissolved earbon dioride satisfactorily low (2.5 7. v m.).
Bicenrbonates, 153 p.r.m.

Carbonates, O, O P.y. &,
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Yeter moderately alknline (pH =bout 8.0; quite satisfaatory).

The samples yielding these analyses were taken in duplicate at the outlet
of the pond, the head of the main feed lins, Two samplee from the trounghe of the
present temporary hatchery gave a similar orygen analysis.

Foshing unsatisfactory as to the chemical composition of the water is indicated
Yy these analywes.

In physical eomposition the asuprly water looks szlmost perfect., It is
exceptionally clear, free of suspended matter, It is said to become a little
roily only after saudden, heavy rains,

Oving to the abundance of vegetation (Chara) im the pond, however, we would
expect from anslyees we have made slgewhere, & consiierable drop in dieszolved
oxyeen at night, A series of eloudy daye in midsumnmer,  during which little
oxygen production by the plants would ocour, might sven bring the oxygen down to
a danger poiné. A surersaturation of come discolved gre might result also,
under certain conditions, although we think'this izprobable,

The denger of low oxygen and the poasibility of supersaturation makes desirable
planning for adequate serntiorn of the water before use in the proposed hatchery
house, Our schene of.spraying the water from fine holes in piring, which has
worked well at Wolverine, should accomplish the desired emd. In nrder to allow
for this aeration and still have plenty of gravity head, it would be necesarry
to have the floor of the hatshery house well below the pond level. Flacing the
hatchery house low in the ravins would also give fine shelter in the winter, Of
aourse adequate room sbout or under the house would be needed for the creek flow,
with enouzh margin of safety to care for the flood which would result from a dreak
in the dam,

In view of the abundant suprly of arring water, it would be possidble to provide
a purber of troughs, each with independent feed, in excess of the usual quota, This
oaght to help prevent outbreaks of gill diseass and other epidemics.

The srlendid aprearance of the trout in the headwater vond indicates strongly the



satisfactory character of the water, W¥hile these trout in the headwater pond appesr
in fire health, there iz no real sssurance that they mmy not be carriers of some
disease, The chanece of their becominz infeected after the hatohery comes into
oparation, sven though they may now be free, is vary high. The hacteris or other
disease organisms are almost gsure to resch the vond, on equipment, utensils,
thermomater, boots, hands or perhaps even through the air, even though no fish s
allowed to get from the hatehery into the pond. Ths sxperisnce at the Thompson
Hatehery (Repors 6), in e.dé.iticm to general thsory and expariance, forses us to
0all attention to the desiradility of having the headwater rord fres from fish.
We fasl aure that the outlock for continued success in the hatching and early
rearing of trout here would de deeidedly brighter if the fish wers removed,
Cther advantages would result from =bility to drain (or almost drein) the unrer
pond. This might be seeomplished by repairing the o0ld culvert under the road, or
by buiilding & new drain. In this connection, atiention may be directed to a
considarable leak e¢ither through or adout the old culvert, Somctimes leaka of
this sort grow bigzer. .

The large eize of the head pond has many advantages, as adequate storage of
water And. of dissolved oxyszen. It aleo has disadvantages, as the difficulty of
draining, ani the warning 1| in warm weather., This warming of the water would
prodbably not interfores with the hatching of the trout, but might cause heavy losces
after hatehing., During the firet thres weeks of May, 1930, the temvorature ross well
toward the danger point for drook.trout fingerlings, After the hatchery bhae besn in
operation long encugh for the iisease germs to become well syread through it, susch
rises in tomrerature we would exveot to produce heavy losces.

The maximum temrerature reading at the outside troughs for ezch day of
Moy, 1930, until the fingerlings were returnod to Benton Harbor, iz given in

the followinz tabulations
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Table I. Maximum temperature readings in outside
troughs at Wolf lake Rearing Station, May, 1930.

Date, Teanp, Date, Temp.
1930 i 1530 o ¥
2 8.5 15 52
5] 61 16 57.5
h 63 17 56
5 63 18 51.5
6 63 19 51
8 63.5 21 59
) 60 22 4.5 (trout all out)
10 (3] 30 5%  (one reading)
11 56
12 60
13 60.

The three readings wers taken at 7:00 A.NM,, noon and 5100 P,M., The temperstmre
of the water probably rose on some days to higher figuree timn thoes given, Mp,
Hall claims he checked the outside trough temperatures againat these taken fron
the came suprly inside the houss and found the agrecment good., Air temperatures
are not given, as the readings made wers from a thermometsr oxposed to the dirsat
sunlight,

On soms yezrs the temperaturs of the water would doudtlegs go bhigher than in
1930, May of 1930 was indeed rather warm, dbut no$ unusually so. We hope to make
a cozvarison between ths May tempsrature of 1930 with those of previous years, ueing
weather recorde for the stztion naarsst Wolf lake, in order to arrive at a detter
entimnte of how high the temperature of the surrly water may rise. The result of
this commarison will De sent to the department eas a suprlement to this repors,

One vay to avold the Aanger of high temperatures will de %o take oither an
smergoney suvrly or the regular suprly, for $he hatshery house, from a pive hesding
below the surface of the pond. If this chould be done, then the device for asrating all
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the water suprly for the hatehery bhouss would bde doubdly advisadle,
for the oxygen sontent of the pond delow the surface is probably
reduced, If the lover finmtake were used, it would also de doudly
faportant to loeate the floor of the hatchery house at a low level,
$o permit of the asration of the water suprly coming from a redugsd
elevation.

Ve vegard 4t as important to determins the depth variation in
oirgan sontent and in temperature in the pond. This we hope to be
able to do this month, The results of the analyses will de sent the

Devartment as a Supnlement to this report.

Bepazks on thic base apd Rluszill popds
A oursory examination of the ponde at the Wolf Iake Rearing

Station was made at the time of onr visit, The goneral layout
of the punds strikes us as very good. The topograrhy of the
region is especislly favorable, The clean sanmd (Plainfield
sand) 4in which the upper ponde are dug is esay to vork, bud

is not very satisfactory in some respeate, I8 is not very pro.
| duetive of natural fooa for the fry and fingerlings. In the
never ponds, thic fact has been recognised, and soms muck frem
soross the highway 1s being hauled to these ponds to give thu‘a
1ining of betier soil. A sample of this muck was sent to rreY,
J. Os Veatoh of the State College for adviece as to its product-
ive qualities., It smeemed to us that the amount of muelc yut into
the ponds was too meager. VYhen Prof. Veateh reports on the muek,
it may he possible to gzn.a better estimate of the amount needed,
If this muek should prove promising, it would aprear wise %o line
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811 of the dug-out ponds with this soil. This could readily be done
after the ponds are drained in the late fall.

We poted & considsrable number of ducks about the ponds. It
{8 guite rpoesidle that noaa.parasite of the bass or sunfish will
find ite lest hoct in the duck. If so, the ducks might be harmed,
and the parcsite spread and increassd tbroﬁgh the fish. It seoms
doubtivl to us whather the advantages gained from using the ponds
. for the duckse offset thic danger, The dutvks may also compete with
the Tizh for food, or destroy ﬁhe vegetetion which produces food |
for the fish,

We saw quite a puuber of very badly fungused shiners in the
upperasost pond, and obeerved that the outflow from this vond wves
allowad to flow through two dasz ponds. The main survly of thoee two
vonds couses from anothar intake, go that it is not nacessary to
allow this minnow pond to diecharge inte the athers. Furthesrmere,
the minnow poad hag another outlet directly into the ereek. It
would be much safer to allow this pond to discharge that way. The
badly fungused minnows ars shedding fungus svores now inte the
baSsponds, wvhere they are avallable for infesting any weskened
or injuarod bass, 'In this connaction, we recall that My, Hall
tried to winter his brood stock of bags in this pond, wnd that
nost of tham devaloped fungus over the winter and died in the spring,

We noticed o very large amonat of the cold syring water bYeing
forecod into somc of the bass ponds, and learnod that this excess
suprly held down the temporature of the ponds, Mr. Hall explained
that the loakage in the ponde (through the sand bottom or gides)
wae 80 great as to demand this inflow~in erder $o avold the lower.
ing of ithe pond level., Whether it would pay to puddle the ponis

with clay to aveld this leakmye we are not prepared to eay.
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Remarks on $he 1930 exveriment in
$Eout gulture ot ¥olf lake

The trout in the experimental trial thies Spring apvarently made
satisfaetory growth, Kr, Hall thought that the pgrowth vas better then that of
any of the lote retained at the Banton Harbor hateshery. We did not examine theee
fish, sxoevnt for two specimens retained by Mr, Hall as sn example of their sise
at the end of the foeding at Wolf lake. Une of these two we noted had only
a atud of the dorsal fin, indicating that some fin Algease had deen prevalent,
Mr, Hall did not kmow whether many of the fish vare so infestadi in fact he
had not seen the indicatioan of dineass in his praéarved specinen,

Ve \c.opied tha record of loss of fish from ir, Hall'a recbrds, and

suzmarisze same by tenwday periods.

Interesl : Loag
Dee. 18 -~ Doe. 27) 2360
Dee. 28 - Jan. 6 )
Jem, 7 - Jan, 16 1970
Jan, 17 - Jan, 26 730
Jan, 27 - Peh, 5 a89
Yeb, 6 . Peb, 15 : 2233
¥eb., 16 - Feb, 2% 2014
Feb. 26 - Har, ? 26""3
Yar, 8 -~ Mar, 17 3174
Mar. 18 . lar, 27 3112
)":ﬂro 28 - A?r- 6 }%1
Apr, 7 - Apr. 16 3632
Apr. 17 = Apr. 26 1492
Apr, 27 » ¥ay 6 652
May 7 - May 16 189
May 17 - May 22 (6 dayw) 530

(s) Carl L. Hubds
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BXAMIBATION OF WOLY LAKR RRARING STATION ¥ITH ESPECIAL

Professor J. O. Veateh has reported on the soil samples sent him fyom
the Wolf laks Resaring Station, an! referred to in the first installment of
this report, sent to lansing on June 1B, 1930. Wa give & eovy of Prefessor

Veatch's report.

®*I received the samples of wuck and marl from the Wolf Rearing
Station, Van Puren Comnty. I do not posesss sufficlent knowledgze to hasard
more than & gusss as to the effect of the muck or the marl wupon the growth
of Chare wvhon those matorials, are artificially added %o & pond bottor, bLeing
without experimental data, Hy guees is that the marl would be more suitsble
than the smuek.

¥Certainly the water iteolf shonld carry a fairly high amount
of caleium dicarbonate and should not ds turbid, The Chara as you know,
is very weaskly attached to tha “ottom eo that is i1s doudbtful whether it
draws any matrisnts 4directly from the dottom soil through roots. On the dasis
of observation I would say that a eant olay or marl bdottom i1s more favoradle
than P“‘. '

“The mack 43 & high lime muck, and wovld bde classed as relatively
high in fertility for this class of soils. The marl apprarently bas no :
objeationable chemical propertiss aad is about 85 percemt ealelu=m carbdonate,
the chief impurities baing vory fine quarts sand and organic matter.*

It is clear that entirely too 1little is khown adout the treatment of fish

ponds with soils. Ve think 1t would be very advisable to take forr of the Welfl
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lake ponds as nearly alike as possible {n size, position an& wvater suprly, and
glve ths first & fairly heavy coat of muck; the second a ecoat of marl: the
thind a mixture of the two solls, and the fourth no treatment. We almo
suggest that the sane experiment bs tried in the new Almena projeot, and

that in both places ascurate records of the sxperiment be kept.

{s) OCarl I, Hubbe

Carl L. Budbs
Director
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