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TISECULTURAL SUGGESTIONS OR IOWA \%)

By Carl L. Hubbe

In our survey work in Jowa, a musber of suggeactions regarding fishoultural
practices in that state came to mind. These ideas are presented iﬁ thie report,
for consideration by the Fish aﬁd Game Commission and the Superintendent of
Hatcheries, 1n7 connection with the bullding uvp of fisheultural policle: end prae-
tices,

One brief report (No. 178) iseued by us, dealing with an Iowa fishenltural
problem, was -entitled "A denger in the ure of rolden «hiners ae forage fich in
base ponde*,

Mr. Baur definitely expressed hie belief to us that the interior distribtution of
fish in Towa is s simple and solved problem, begauze outeide of the trout waters,
any Miscissippil fish may be dumped to good advantaze in any water., While recognizing
how comfortable such a point of view may be, we can not subscribe to it. There
would bte no pdint to a lake and stream survey if Mr. Baur's view thur exvressed
were jJurtified.

Yo effort ies made to present a discuseion of the firhcultural problems and
nieeds of the state, These are dealt with in a very general way in the fich section
of the Iowa Conservation Plan. It war hoped and recommended, when the fish
survey was being arranged, that a fishcultural survey of the state by e 2roup of
men coubining the science and experience would be made. Such a survey should have
resulted in a zeneral report of fishwaltural probleme for Iowa. But the recom-
mendation for this survey was not followed out.

Avparently one reason why thise desirable fishcultural survey was not made,
was due to the inclucion of men from the Nivision of Fish Culture of the U. S.

Buresn of Firheries in the proposed party. It eoon begame evident that much



friction and 1ll.feeling existe between the federal burean and Iowa in regard to
firsheultural preactices. Ounr first fisheultural recommendation is that Yowa |
move at least half way toward healing this breach, so that a real cooperation of

mtual benefit will replace the present harmful antagonism,

VISSISSTIPFI RESOTE OPERATIONS

This 1s the subjest on which perhaps the greatest amount of confliest has taken

place between the U. S. Pureau of Fsheries and the Iowa Pish & Game Qommission.
Katurally this matter has bYeen kept smothering under cover. But in a econfidential
report of this sort there secems to bYe no ogcasion for anything but a frank discus-
sion. I received the following statement on this subjeot from Mr. C. Y. Ouller,
District Supervisor of the U. 3. Buresu of FMsheries, under date of August 12,
1932:

8 eevrsscsscesscAs far as the writer knows, there is no controversy

between the Buresu of Pisheries and the State of lowa. It is true

that the State has restricted the Puream's operations in certain sec-

tions as they desired to do the work in those particular sections them-

selves,

*"In 1931, this office was notified by the Strte Game Warden that

by direction of the fCommission the State would domduet the operations

themselves,  This year, ths writer was advised by the Chalrman of the

Oommission that 1f the Puresu asked for a permit that we would be siven

the right to fish in Towa. This was dons and the State of lowa imposed

certain restriotions vhich have been forwarded to the Washington Office

foi- their consideration. In the mean time, we are doing the necessary

work in Iowa waters that were allotted us and upon receipt of informa-

tion from the Office, the bBalsnce of the territory allotted will be

cared for.*



An example of the actual atupidity of poor cooperation detween the state
and federal agencies was apparent when the Sabula cperations were inepected. The
state as ¥r, Culler mentioned, first refused the Buremn seining rights, then gave
out a restricted permit, The Sabula station rezerved fishing rights on Golden
Lake, which 1ies only % milee below the federal resgue station, or adbout am hour's
Journey from the dase. When I inspseted the work, I found that two state crews
had been working this lake out of Sabula for shout two weeks, and would require
several days more to finish it. The men were working about & hours a day, but the
trip up and down consumed about § or 6 hours, leaving only 2 or 3 hours for astual
seining, Assuming 20 daye for the whole job, and 10 men at work, and 3 1/2 hours
more time per man per day for travelling from Sgbula than from Bellewvue, we
figare for this one lake a net loss of TOO mamwhours. This sseems a high cost to
pay for an expression of the right of eminent domain, and incidently a very good
example of the inecompetent menagement of the resgue operations by the state, The
customary seining grounds of the state, near Sabula, were being nezleated when
the state took the especially favorable Solden Lake, which had ordinarily been
worked by the federal orew,

Our nowledge of fich rescue work alemg the Missiseippl, as conduoted by the
fowa Pish % Oame Department , was largely gathered by obeervations of the operations
nesr Lansing, on August 5 and near Sadula &n Auguszt 18, and from rather extensive
disgusrions with Messrs. Baur, Albert (Sr. and Jr.), Baboock, Culler and others,

There was some conflict in the testimony as received from these seversl of-
ficials. This was particularly evident in the discussion of the volicy of seining
open sloughs. The general theory, as expressed by both the federal Ruream and
the states, seems to be that the young fish become stranded 1in cut-off sloughs
when the river recedes in the spring, and that these fish mst perish unless

®resgued®. By seining these pools, meny millions of fish are saved, elither for

the river from whenage they came, or for interior waters, Thiat is the theory,



and we asmume larzely the practice. However, the cutoff ponds are usually weedy
and excessively muddy, and often so distant from the river as to require long
heanls by man power to get the fish cut. ™he open sloughe are much easier to seine,
eliminate the long hand hmils and may vrocure superior fish, There i therefore

a natfpal tenptation to seine the oven slovghs, where the fish are noet in need of
resgue, Some etate men claim the Puremi does so, that the m.li.muth bass reported
by the Puremn must have been 20 canght, eto. The Burem offiser in charge states
that only closed sloughs are seined. Mr, Bsur reported to both Salyer and me that
the vresent stats practice is to seins the fish out of the cutoff sloughs, dumping
theze into the river so they may be later seined direstly out of the open waters
for interior distridution, vhen traneportation is easier, William Aldert, Jr.,

in charze of the Lansing Station, admitted that this was a former, hlsmeworthy
practice, and claimed emphatically that he has now {1932) for the first time
stopped this decelving prastice, and as an innovation in prastice is nor distridu.
ting inland only those fich which have actually boen' rescued from waters drying
upe Elther there s deceit or misunderstanding om somsbody's part 3 in either
event, evidence of poor management of the rescue operations,

There was falr agreement in the testimony regerding the half-grown channel
cate (7 to 11 inches) long obtained at Lansing for interior dtstribution. It was
stated that "all" or ®"nearly all® of these fish are camght by the fishermen, and
purchased from them by the state at 3 sents each. In order to take these catfish
(in the open waters of course), the fishermen are allowed to use 1 inch mesh nete,
ascording to ¥r. Raur who sald that he supplied these catfish in response to ap-
plication for small-mouth bass! [This is a peculiar expediency, cmised dy the
fallure to provide for the propug;ﬂon of smallemouth bass in Iowa.]

The removal of game fish from the open waters of the Mississippl seems to

me to be a rather unwide policy. %Yhen this is also a commercial fish, as in the



cagse of the chamnel eat, the added drain on the depleted fish resourges of the river
may be serious.

The taking of really rescued game fish for interior distridution does not seewm
reprehensible, as these fish would very likely bYe killed by deseioation or by the
stundant fish, bHird and snale predators if sllowe! to stay in the =mall ent-off
ponds. The rescued fish in large part are game snd van fish rather than commerecial
fish anyway., If there are signs of depletion of any species in the main river, how
ever, soms of the rescued fish of that species shouldbe replaged in the river. It
would be a good voliey, involving a margin of safety, to place a moderate percentaze
of fall-taken fish of each desirsble species bdask in the river. This would help, as
s margin of safety, insure a verpetuation of the specles there, This is desirsble
aven for those species not takable by commerolal fichermen, as there is a consideradle
sport fichery in the river, and as the contimuation of the rescue operations {in-
volving grest quantities of fine fish for reztocking of inland waters) depends on an
adequate reserve spawning stock in the big river,

Evidense of dapletion of the species being rescued should be gathered. 4An so-
curste record should be insizted upon, ziving the yield of each species in terms of
some comparsble unit of effort, such as & glven length of nat used or a given area
seined over. The rescue operators 4id not indicate any strong evidengs of pressing
depletion. In fact Mr. Radeoak thoughtthe fish were more mumercue this year, end
that the hateh seems to be on the ingresse. He thonght there were more dass this
year (1972) than in any of the five vrevious years,

Aceumilated experience has developed a falr degree of efficiengy in the fish
rescue operations, There may well be room for improvement in the afficlency of
the operations.

A very commendable move in the line of efficienay was the postimg of the
dstalled chart of the river and sloughs sbove Lansing, on the wall of the reecue
station, and the indication of the seining points by pins. White pins are used

for ponds already seined, blue for points not needing immediate attention, and red



pine for those which should be =eined out in the near fuoture. This scheme should te
woyy effective in increasing the efficlency of the work, by grouping the seining
points to minimize hoat movements, etec.,, and in lessening the chance of allowings some
sloughs to dry up unnoticed. An airplane map would be better, and oecasional alr-
plane inepections would be very helpful, and would probably Be warranted 1f the work
were expanded to the full justified extent. A dlsconcerting observation regarding
the spolication of this measure of efficlency was made, when I was informed that %g
lot of the pins have besn bdrushed off becmuse the man is hung in the pascage way",
Untll some measure of office routine 1s established, the fish eultural work of the
Department will never operate with a very high degree of sfficiency.

¥r, Albert reported that he generally uses three crews of largely experienced
men, of 5 men for the simple rescue seining in cut-off ponds, and carrylng fish themce
to the river, and 7 men for transporting the fish dack to the rescue station, e
presume he uses two boat-loads of men, &ivided into three parties during the =eining
operations. It would seem that this is fair dlstriﬁztian of the labor, and that the
erows are adeaquate in size, With carefully chosen men and foremen and close and ine
tellirant supervisiém, these erews ought to 4o good work,

We would suggest, however, that consideration be given to expanding the work,

Yo would recommend stationary erews along the river in camps, or quarterboats,

to lengthen the hours of effective work now =0 sericusly cut into by the long trek
up and down river. This would also allow more of the seining of the muddy pools to
be done in the cooler hours, by working the men in two % or 5 hour shifts, with a
rest midday. A few men would suffige to move down the fizh seined by several parties.
This practice should increase the ocutput four times with a mere double of the mumber
of men. Yhile we resognize the oh jections the men ralse against being left on the
river, there ought not be any great difficuliy in getting hard workers to agree to
this econdition now, Some scheme of rotating the erews to shorten the stay on the
river could be worked out.

The equipment {seines, cans, boats, ote.) seems to have been fairly well worked out



for the reseue operations. We believe that well-bogts with shallow draft, having
partitions and with devices to prevent the water surging through the compartments,
would serve to bring the fizh to the station better, thsn the cans now in use, and
would eliminate the need of extra lsbor t: pour water into snd out of the canm.

A fine lgbor~ssving and fishOsaving device wonld be td make the comnartments
for the boat in the form of square tanks drilled with holes t{h the uppsr nart, and
provided wvith a 114 snd handle, These tanks could be submerged in the seining vond,
then carried half full to the well boat, in which the tank would again fil1 to the
tops or the dirty pond water could be nmoured off by merely tipping the coversd tank,
before it refills throuzh the perforations after bdeinz placed in the welleboat,
¥ith proper devices in the boat a gentle cireulation.of river water in the tanks
could be effected., This cculd save lsbor now and in dipﬁlng water out of the cans
and replaging by dippers full of river water: two dipvers in, two dtppers out. The
nmuwber of men required to make the long trip from station to sciniﬁg ground could
thus be cut at least in half. On arrival at the resone station, the tanks would
automatically drain half empty to fasilitats earryin- the losd into the house. Then
the tanks ocould 'Bo mostly drailned of river ‘water by tipping, and put first into a
disinfectant bath. T™e solution would sutomatically £411 the tenk by entering through
the holes, This practice would greatly reduce losses in the rescue station, in
trensport and {Ehterwards,by Xilling most of the fungl smd basteris on the skin of the
fivh. Then the tanks gould be taken from the quarantine deth, drained of the dlse
{nfectent, and the fish poured into the retaining tank. This would remove mich netting
and halkdling. The fich should be in better cthape vhen planted, and lsbor would have
been saved.

A comdination of better handling of the fish on the river, and of detter
transportation units as disenesed elsevhere in this work, would make 1t poe=idle to

contime the work safely &uring the hotter weather, vhen it 1= now largely suspended
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(1f we were correctly informed). Thie would te of material advantage in holding
the crews together, in keepinz the expensive equipment in service and in {ncreasing
the output.

Another axmmple of very inefflclent use of zan powsr was evident in watching
the carrying of fish from seining pond to river. In rome places it would remain
imprasticable to use anything But wan pewer, owinc to the roughy maddy, overgrown
trails, RElsewhere, as at Qolden Leke, it would be simmle to widen and smooth off
a trall over which one man could draw on a narrow two.sheel hand-truck two or three
times as many fish as two men could now draw. The lsbor saved would be eliminated,
or applied to hastening the seining.

The clever practice of pegketing the fish in a taz or "run' made out »f one end
of the slack seining vhich has been hauled in, by proping up the leed and float lines,
is distinctly commended., We were, henVer.‘ unable to verify the slaim of Mr.'
Altert Jr., that he devisei thiz practice.

¥r, Bebcoek seems to have developed tome sound practices and ideas in seining
mddy *lakes®, He usaally takes in a boat and leaves the leads off the seines,

By these meant he degreases the muddying up of the warm water, which must be harmful
to the fish, ¥r. Bahcock even reports that the fith do not earry co well when the
river gets muddy.

The rezcue operators dlsagree as to the place where the fish should bve sorted,
Some, as Mr. Rayr, thinks thies should all be done at the seining point, Others
@lime 1t fs lmpoerible to do this ascurately there, ané we emphatically agree.
Turthermore taking time to sort fish in the warm soupy water of the cutl-off ponds must
be harmful to the flseh, wofocomnd only csuch sorting be done there as iz required
to prevent large fish sating or Injuring zmall onee, leaving the sorting to de
done at the rescue station, by men specially trained for this purpose {we found
a considerable ignorance of the species). In the heuse the handling may then e

done in coolsr and clesner water, =nd under more sanitary and better working
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eonditions. The praper sorting of the fizh we regard as very immortent,

There seems to be some variation in instructions or at least in overation, in
regard to the handling of 41fferent epacles of fich, The practice of thrawins ont
the vredators on the bank to 4le (the gars and Jogzfizh) seems Justified, Mr,
RBabeock told me that he 1= ardered to return dozfish to the river, tut bdelleves this
to be very undesirable (in fact these were thrown nut to dle when I {nspected the
operation), He says "“The Jogfish even eats erapnies in a seine"} "tw.cn 8 carp
will pull 1t in two®; ®they plek base out of & school of minnows®, ete, The reugh,
marketsble fish, such a» garp, buffalo snd sheenshead, *hould he returned to the
river or open tloughs, and the forage fish (mimmows and glygard shad) should be treated
likewice, except as some of these may be needed for specified interior watere.
Thereas I was definitely told that all such fish were rerzcudd and put in the river,
almost simltanecuely I oheerved mumbhers bging thrown on the =hore to dle, along
with the gare. QGatfish are useful for interior plenting, snd thoee few causght in the
vonds could be planted in the interior whether or not it be decmed wirne to take
lerger quantities from the open water for this purpoce. Jullhegds are useful to some
extent, though many interior waters are overcrowde? with them now, smd greet guantities
are avallable from the inland recgue work and from the mirsery lakes; nrobably most
of the Mllheads shonld he returned to the river. Northern vike and wall.eved piks
are fine for plamting in vroper watersj there 1= not much likehood of tso many
valleyes deing so taken to deplete the commereial supply of the river., ¥White or
2ilver bass are valusghle for interior plenting. Igrge.mouth base and blpegllls appesr
to be the most de«irshle fish for interior distridution whish are takenm {n the
rescue overations. Sommon or pumpkinseed sunfish, green sunficzh and warmouth base
seem worth tekxing for plaenting. While not ar large or as good a2 dluersills, they
do not occur t{n sufficient quantitisee tn cans=e worry in their introduction into
interior water=s.

The mich dwarfed granse spotted sunfish ie a protlem, On account of ite runt

sire, it is of sbsolutely no value as & pan fsh. It has been dlalmed to be a good
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forage fish for bass, btut we believe it much better to ure minnows as forage fi<h,
because the orange-svorted sunfish mu=t be a comoetitor to the cnwe fish and ry.
dater. ¥e believe that the whole sale spread of thisz runt fich into interior waters
has been a very seriocus mietake. Not reaching even the low legal =ige of sunfish
for Iowa (U inches) it 1s preserved at the expente of the lgrger speeies. ¥e believe
that this species should te returmed to the river, although we realize th:t completely
corting it out would de impractieable. XNowhere on the river A1d we find evidentethat
the seiners or even the superintendents nf the reseud s=tations, either federal or
state, had any idea thet they had been sefising 1nland s specles of sunficsh that never
reaches a legal or catchable size. Mr, W. E. Albert, Jr., 414 tell us that he always
recogni zed thiz species and neyer sent any out for planting, but Salyer found a
considerable munher among the bluegills ready for shipment from the statlon,‘ nnd
informed Albsrt of i{ts apparent undesirsbility, and we suppose Mr, Albert's stastement
was prompted by Salyerts remsrk. We recommand that the =einers bhe taught to
recognige the orange spotted specier and de ordered to returm it to the river,
to serve what purpose it may ae a forare fish, We observed that the young in
August were almost uniformly smaller than those of the dluesill and pumnkineceed.
Separation of the young by sige is thus practicable, verhsps by using a soreen of
proper mesh. To be true, outting these young orange.rpotted sunfirh in the river
would materially cut down the wmumber of Hluegills® reported planted in the interior.

The rescue operations above Lansing have been seriously 1nt-er-gnrod, with by the
Canaliszation Project, az Wr. Albert rightly olaims., A wing dam just sbove the upper
end of the main slough has almost closed off this emd, allowing the Upper lowa River
to ascumnlate silt, Near the Geme Fsrm, the chennel in one place was searcely more
than a foot deep, where a depth of sevecral feet normally exicted. This caused
great inconvenience in resching the 2eining grounds, snd destroyed mch zood water.
Albert stated that thies slough formerly had a firm hottom, and was one of the most

productive mizeel deds of the region. Now very few mussels other than the none

commercial soft-shelled specles ogcur here. The rescue operations in this fine
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flough reglon will be very seriously hampered, if the Yar Depmariment does no! approve
the cvetition of Jowa to open up the wingz dam enough to vermit a fair current to pass
through the slough,.

There 1s a real need for asourasy in reporting the wamber of fish rescued, as
in any other fichoultural operation, The state workers cleaimed that the federal
Pureau grossly exag:erates thelr fizures. Thers i< also a2 need for aceuraey and
eare in f1llins applieations. The admitled volicy of filling bass applications with
satfish (Rmar) and of bluegllle with sunfish (inoluding orange-cspotted sunfishil)
and yice yorsa (Babeoek)should be corrected.

%e recommend that the rescue operations be very materially extended, sc as to
eover the reseue necde more thoroughly, and to reach seetions of the river not now
attended to. With the dovelopment of artificizl lskes, the added supply of fish
for interior distritution should be welecome., ¥%e al?o recommend that serious com.
elderation be given %c estadlishing reccue operationsz along the Missouri River. 4
survey party could spend a summer very advantageously, crulsing bhoth emst mmd west
boundariee of the state, to bduild up a program for extending the roscue operalions,

INLAND RESCUR OPERATIONS

In s zemeral way, the inland rescue operations seem to be very desirstle.
It msat be emphasized, however, that the indicceriminate seining and &umping of fish
is not alwayr cood masnagsment, A= an example, the coverloading of Crystel lLake,
Faneock County, with blsek bull heade (the smallest speclez) by selning theze in
the outlet by the dam, has been the probable enuze of these little bullheads be.
coming deleterious dominants in this lake, MNoving these bullheads to sbove dams in
mddy ereeks and rivers may do good, but to put as many as 200 s0lid dushels of
Yallheads into Orystal lake sach spring is goor management.

TRANSPORTATION OF PISH
The transportation of fisrh from the hatcheries, rescue operations and rearing

stations to the fishins watsrs iz a problem of major immortante in the conssrvation
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program for Iowa. In few states does this item attain the rehative importance that
it does in lowa.

The definite imprecsion wae gained through numerous interviews, that the late
¥r. Albert as well as the present suverintendent of hatcheries regarded the vreblem
of tranenortings fish in Iowa to be a simple, solved mnd closed problem. The ure
of the railroad fizh care has been sbandoned, being replaced by several trueks. Fach
trock 12 nrovided merely with a bdattery of cublical tanks, without any provieion for
eirculation or gerstion, except =ueh as is furniched by the jarrins of the truck
vhen in motion, and without any device for removal of dirt or fecal matter, or any
vprovizion for insulation or for refrigeration, other than dumping the ice in with
the fich. The satisfaction expressed in this insdequate equipment bespoke an un.
warranted conservatism,

In Ju=tifying the lack of any provision for asratin- or cinmlauonfthe water,
¥r. Banr expressed the opinion that there were not at all necessary. He won_t'
farther, stating ﬁiﬁ- seration or eirculation has proved hermful in practice,—~—an
extremely improbable conclusiow, which certainly would require real siperimental evi.
dence to corroborate. T™e advantages of eliménhting the bulk =nd welght of water and
alr pumpe ¢ a Tounder argument, but modern units have theece vumps made very light
and compaet, not ceriously interferins with tank =pace. then the truck is in motion,
there 18 rufficlent aerntion, he helleves (we doubt this, helleving that more fieh
could safely be carried with more aeration and circulation). If a bBreakdown ocoure,
Towa 192 20 favored with water thnt, outeide the trout region, the load of Wecdiraioni
rescued fish (the trucks are chlefly uersd for reecued fizh) may de &umped in the
lake or ftream at hand or di~tant€less than 10 milen, so that local transportation will
_ﬁn“h the Job. We have already critioclzed this viewpoint,
Raldropd ¥ish Qar.—¥e are not wholly eonvinced that the elimination of the
railroad fish gar is an oconomicgl step, It is quite likely that the old car on

hand ean not be =# gfficiently operated as trucks., And certainly for a large vro-

portion of the planting operations the =maller units, capable of travelling directly
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to thy waters to bhe vlanted, are vastly more practical than the fich ear. Thether
one or two rallroad fish cars with much inereaszed carrying cepascity and of modern
design would be desirable we are herdly prepnred to =ay. ¥e 4o not think that the
matter should he thrown cut of consideration, especially in view of the abundant
supply of fish at the main rescue stations, and of a few loeslities reached by
rallrcad, where vast plantingse need e meds. It would seem offhand that on long
hav@ll, to the lake regions especislly, it would he mors ecomomical to send a very
large shipment for the imrortant lakes, or for re-hipment by trucks from a point
on the reilroasd,

Of course a very large truck, or truck with tank traller would serve the same
purpose a* a ral lroad ear, _gnd might be cheaper to bhuild and to operate.

Desigm of Truck Units.—The truck units now in use in Jowa 414 not appesr to
us to warrant the satisfaction locally expressed ar to their excellence. Tor instance,
the lack of proper insulation, of serating or of eirculating devices, seem relatively
erude, A mumber of refinements have been devired by some states, making it poseible
to hanl more fish per load, or larzer fish, or to haal the =ame fish safely for a
longer distance, erpecially im hot weather.

The recent planting unite devised by the Michigzan Department of Conservation
have a nunber of features whigh would add to the efficlency of planting operations
in Iowa., The units were mamfastured by the Owoeso Toiler and ~eldins Worke, Owooso,
Niohizan. CSpecifications eould we =uppose be obtained from that gompeny or from the
the Michigan Department of (onservation,

An important festure of the improved unite is good insulation, to hold a rether
low snd uniform tempernturs. Twd inch cork insulation is used in the new Michigen
trucks. A separate ice tenk is desirsdle, throush which the elrculating water can
be draam at intervals to keep it cooled., The vresemt tsnks on the Iowa trucks 4o
not even have a sepsrate ise compartment sbove the water, to rroteet the fish from

injury by 1ce. The circulhting feature i= extremely desirable., ¥ith this should

be assoclated a trap to aatch any dirt or fecal matter pulled in from the bottom of
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the fish tanks, and a spray releaze device to aerate the water on return to the fish
tanks.,

The truck should have a hore comnection so that the pump may ‘e used to fill or
refill the tanke from any convenient courge. A4 larze-bore hose should be availsble,
with conneotions, to permit pascing tanks full of fish directly into a lake or stream,
without handling,

By such improvements the rumber of fish carried could e increazed and the cost
involved corresmondingly decreaszed, and as pointed out above, the overations eould
be gontimied more safely during the hotter weather, The fact that the work is largely
dizeontinued in the hot weather iz evidence enocugh that the tranaportation units are
not perfesct. It iz time that large musbers of fish are now carried (rome of the state
fish men insisted the fish were being overcrowded) but gertainly the improvement
recommended would allow either more firh to be carried, or the =ame mumber could de
carried with less harm to the fish,

Gare of Inits..The transporting units rhould be kept Very clean, and scrubbed
out with brine between every use. This will work to great advantage in preventing
the spread of disease to the fish being planted. The crowding of the fish, the
repoated use and the amall injuriex or =1lisht weakening ceuced by handling, are all
gonducive to the zpread of didease, which should be carefully sunsrded sgainst. It is
probable that disinfectant cubrtance harmless to fish life may be found, which when ad-
ded to the water during trmsportnt‘ipn of the fish will prevent the coread of dicesses.

Sterving Pish hefore Shipping.—Mr. Baur told us that he has the fish starved
'?ew days® before beinz transvorted. At times it may be inexpedisent not to hold
gertain fich that long, but we do not belisve the vractice has any varticular merit.
To deprive the fizh of foocd for a few hours before shipving <0 a= to orevent the
accumulation of putreczaidble fecal matter in the chipving tanks, may be sound poliey,

_ e
dbut to starve them meveral days may seriourly weaken them. Ve thex;(oro recommend a

careful organigation of the rescueing and transporting campalem, to avoid holding the
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fish too long. It 1s of cource imoracticable to vlan on feeding the bulk of the
refzcued fich, sinse it usually requires come dayc to adjust wild-esanght fish to
artifieclal feedingz, snd requiree much ~pase to great auantities of fi<h for fesding,
FOOD FOR TISH IN REARING “PATIONS

Attention may be called to the matter of feeding the zeveral million fingerling
fieh which Iowa should be resring in ponds, The feed bill would run into money fast
17 usual meat products along were uted, ¥We would cugrest that the fisheulturists of
Iowa garry on some =tudy and experiments along this line. Much e¢an be learned from
research work and exverience outside the state boundaries, and much of value, from
the =tandpoint of fish and of economy, should come from intelligent experimsnts in
Iowa.

Ye wizh to call attention to two =curces of protein.rich food which could bde
developed very reasonsbly in Iowa. Of those is dlam meats and clam meal. The flesh
of the freshwater muszels is an excellent fish food. It shouldbe cbtained very
reasonably along the Mimeiscippi; sccording to Bill Albert, for the "mere hauling away".
The meats could be ured fresh as availshle, or aould be fromen for loter ure.
Furthermore, a cheap m-thod of processing the meats into the clam meal has been
develoved in Michigsn, and this meal has nroved to he a good feed for fingerlings=.
Information aes to this proeess should vresumably de cbtained from the Michigan

Nepartment of foncervation, ¥e recommend that the state plan a proecessing plant for
¢lam meal. The exnsss food could vrobably be traded to other states for trout egge.

The cecond sourge of cheap protein feed for the large rearing etntions whieh
Towa needs iz zround fish. The Chio Diviesion of Pish and (Game hat besn phenomenglly
sueceszful in rearins bass and maintaining brood bass on ground goldffsh from Laks
Erie. A lerze supply 1s ot in vhen cheap, and frozem for the season uce. There i=
every reason to helieve that garp and other rough fiches would cerve gquite as ~ell,
The supply in Iowa could well gome from the rough fish removal operations. Es-

pecially when ae often the market is *shot®, a large supply of the fleh could be pdt
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in refrigeration for uze throvghout the growingz season. Urins the by-product of
rough fish operation=, the eoct of the meat itrelf would be virtually nothing. =Ry
doing the Job intellicently, and by overating large rearing units, the cost of
refrigeration, storags, :rinding and feeding ought to be redueidle to a very low

level,
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POSTIBLE IMPROVEMENT OF RULLEFRADS

There are in Iowa three speciecs of bullheads which are not satisfactoriyly
distinsuished, These are

(1) ™e "lack bullhead® (Amsiurus melgs)

(2) T™he "brown Yullhend® (4meiurus pedulesus)

(?) T™e "yellow bullhead" (Amejurus patalisd

The 4ifficulty in ldentificrtion 17 due largely to the great variation in
color shown by all specles. Thu= the gommon fyellow-Delly* of the Qkoboji region
is nothing but a color phare of the hlagck dbullhesd: ~nd 1s not the true yellow
bullhesd.

e fisheultural importance in diztinzuishings theze rpecies ie in the fant
that the commonest species (A, malg®) is the smallect, The really lsrze bullheads
of the Okobkojl region sre A, nedulosns., The true yellow hullhesd (which 1= mot
alwaye yellow) 1s also a larze °vecies,

We recommend th~t the Nepartment make an effort to nropagate ons or both
of the two larger =pecles, 50 s= to h ve these avallshle for stocking vurpoces,
especially for stoocking the mew artificial lakes. We would susrest that a
suitable bayou be cleared as nearly as possible of the black bullheads (A,
melge) and that it be ziven a heavy Prood stock of the larger spoeles. These
could te sorted cut of the selningzs, as st fenter lake, by one who hae
studied and learned to recognize the fpecles, The spsming of the bullheads
ocould be enccuraged by putting vartly bBroken tile into the rearing pond.

In this way, the si{ze and quality of the BDullheads in the =tate, especially

in new fizhinz waters, could be gradually hoilt up.
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POSSIBLE REARING OF <INFPISH

It o pos=ihle that = material inorease in the fish yield of the smaller,
non.trout streams of Io¥a could be induced hy the vrovagation of sunfish. It
iz true that sunfish of some species are of general occurrence through Iewa in
such waters, But they are generally dwarfed., Nany are orange.spotted sunfich,
which are everywvhore dwarfed. The introduction of these into interior waters from
the Lansing and Sabula firheries should be stoppred, Put other sunfich {n the
Towa stresmms, are also dwarfed. 'This spnlies notably to the green sunfi~h, which
e a minor game fieh of eon=ideradls immortance and high esteem in parte of
MWasourt{, Kansas and Oklshoma. Tery likely the dwarfing is dve to =ome water
eomdition, but does not necessarily follow, The species may be of a different
race in &ifferent localities, some dwarfed, others large. The chance that a non.
dwarfed rage eould be obtained is worth the resemrch which would de required to
solve the mrotlem. This would involve studies of growth rates in different

reglons, and some rearingz =md nlanting experiments.





