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ETEATIOR OF OLTOER THREIG TALLS OF SETATSALIVE MINEOW RUGRRTSe

R

Tn Septesber, 1930, the Institute for Pisheries Mawvareh undertsok o series
of experimemis deslmed 0 determine the sivenbapges of the "ttay.-Alive ¥mmow
Tuckets® snd *StayeAlive Traneportation Puskmbe® (the larger simes are so ¥mown),
and the roamon for these adventoges. _

e mmtru were uniertgkam »ln aooperation with the Shakewpessre f;amm of
Xalamanoo, memufacturers of the buckets, who kimdly provided the Imstitute with a
supply of Wookets and cores for thews snd similur experiments. |

In a oomsiderable use of these buokets under m@@%nﬂﬁm ma
have fonmd them very satisfuetory, holding fleh alive wery well ofither on stamding

or {n tranmportation, Zven on rather heavy overlosfing, we have often found the losses |
to be s=all. |
A first p&iﬁt to test, to detersine why these pulp sores combribute to the
comtimed 1ifq of #1ch asowded in the buckets, was vhether oxygen does or doss not
panetrate through the cowe walls, Thin tosk wae Mret thought to be easy, but s
long series of experinents wns requirad before we discovered how to seal the surfuce
of th: watsr agsinst Mreot oxygon shworption, Just one of these praliminery
exporiments 1o citel in 11lustration. Thraee gores were M1led to the very top,
with ¢lass mnd the arabie bm zlase and core sealed as wall ss poswible. (me core |
was twlce painted to prevent nir passing throagh the corel andhew core was hoavily |
aovered with 2 senlins mixture of Losswax and petvolatum ¢ the third pore was

mmtrested. Theee thres cores wers then f1lled with water of low oxypen gontiémt (3.2

- ——

parts per million), The rise in the oxygen contemt of the water is shown in Oraph 1,



Oxygen enmehow pemetrated Into oll The wtrested cors gained most, Indlasting some
penatration of oxygem through the eore. But ks to the incresse in oxygen in all the
containers, the expariment vas @semed not sharply conslusive.

. The ALfMmulty of exeluding oxygen from oxygen.free oF oxygen-low wator by v
ordingry seals proved great, mnd required s long searod to find & uefshls mesns Iy
to thias and, which was noocesasry to the proper carrying out of the axperisent,

We €omad oxvgen wonld be pulled in through or sround rubber sasksts, Viricus sorts
of govers, of glass, of Tlexihle eelloidin, ete,, falled.

Ingidently these prelimineyy experiments Indlonte s probadbls solution to mme
query from the mamufactarare, rezarding the meamt of wemtilation sroumd the cores.
Mnge oxygen iz 80 1 PMault Lo exelude from water havirg an oxygen deficlienay, slight
21 fferences in the poomt of oxypen clrmlating around a&_“m gora probodhly hgre 13ttle
affeqt on the sgoumt venetrating throug: the sore. The wmly way I» whigh we would
sappoge thot an incresse in the ammmt of perforstion of the metal bucket would be
alvantazesus, woull be in &1lowing the core %o &ry more qulokly 4f wet.

After mamy unsungessfa) triels with various scals « glass, colloidin, 1ight
'eiln. o_%a.. it waz found thuet sbhout 2 one-inch layer of ordinary heavy meshine oll
was suited to the rwyposs of cocling thed curface of the water aiminst oxypen
adsorption. Tmlfiks the ligdhter olls, a9 medisinal minaral olls, ete., the heavy ’
maohine oll allows wory 1ittle oxyzen to pemetrate through 4%, And of course 4t
rises snd falls with slight changes in the volume of the water, tlus not tendimg
to pull in alr as when solid covers were used.

%e were mow femally prepared to undsrtake on experiment to answer the doubtdul
maestion rexarding oxyawm penetration through the gorss of the Star Allve buakets.
In this sxperiment we used 6 containerss

(1) Tao battery Jurs ehaped Povhly like the Sockete, one P in digpveter and



ong * in dapeter. Thess were both covered with oil, to determine how much oxyzen
porsed through the abl sovwr. |

{2) A T* battary Jar without oll pover, to determine how fast oxyaen wae
absorbed thrmizh the exposed surfose only.

(3) rfores of Hinmow Muckets with oi) covers, to detrmine vhetheyr oxysmsn
venstrates through the eores, Two types of cores made by Al fferent compunies, were
used, one blug snd ome green.

(%) 9me core (blue) snd without omy trestmemt, to dstermine rate of oxygen
sboorption through both sarfase and wells., This simulates natural use, when the
tuoket 1s allowed to stmnd.

"he results of the experivent ars shown as “vaph 2, and in Tpdls 1,

PRECAUTDIONS USHED IN EXPERDOSETS

Before discussing these reasults in detall it is sell to place on record the pro-
cautions which were taken %o insure that the initial water should have no oxysgen and
should contain no oxypeu-consuming substances. It is obyious that if the oxygen were
being consumed in the water, wve could szet no eaay mearure of the oxygen inorexent.
Even distilled water consumes oxygenes 30 the distilled water was treated with weak
acid (later neutr:lized) and potasajium persanganate to destroy the residual traces
of putreacible orgunio matter and bacteria. 7o wmske doubly sure of sterialization
the water was then made up into a 1:2000 solution of Hglly (corrosive sublimate).
Thus & water was obtained which eculd be relied upon to give consistent results un~
impaired by bacteriunl action. ¥First of all the distilled water was boiled, to remove
the oxyzen, then cooled to room temperature under an atmosphers of 00z, to prevent
prastically all oxygen absorption during the cooling.

As further ssfegunrds to insure compsrable results, the buskets were supported
313.;;&1: above the table to insure passage of nix below, and all bucketa und Jurs were

riremed with aelloid.in for 3; inches down from the top on the inaide.
snalyees wers mode by the Stundurd iydell-itusrt method, »ith the elimination of



alm

sourse of the firat two steps, dssizmed to destroy orgsnle sstier.

ABSULYS

4 study of Graph & (or Table l; sawe data) will show several pointas of interest.

The water in the oil-covered gless battery jars (curves 1 snd £) geined only
about 1.0 part per million of oxyzen in two whole dayn, showing the surfaoe sesl
adopted to be very sffective,

The water in the ;lass batsery Jur ~ithout oil cover (ourve 3), gained oxygen
alowly: in over an hour 1t had less than 5 pepeme; in six houws, less than 2 p.pee;
in just 12 hours, about 2.5 Pe.peBe; 4n mearly 14 hours, about 4 p.peme; in 273 hours,
gbout § parts, in nesrly 33 hours, about 6 parts. This water in this jar reguired
nearly 50 hours %o obtain an amount of dissolved oxygen approsching the saturation
point. Clearly, surface aeration alone is not sufficient,

The water in the two ocoras with floating oll covers {curves 4 and 5) grined
oxygen approximately twice as fast as the esszenti lly almilar ;lasg container =mithout
0il cover. This indiecates that under indoor stsnding conditions the oxygen pond-
tration through the core is muoh greuter than through the exposed surfees of the
water,

Katurally, the water in the untreated snd uncovered core, free t0 absorb oxygone-
both through the core and through the surface (ourve 8j, geined oxyzen a little
fastor than either core with oil ocover.

Qur goneral conclusion is that the rapid penetr:tion of oxygzen through the core
of the Stay-ilive Buckets ia the chicf reason for the succesa whish has scoompanied
thelr use.

0f the two types of cors subizitted, the green eore in the oue test showed up

8lizhtly better than the blue core,.

PURTMER LAPERIDGENTS JUGCESTED
e head in mind running sase additional exporiments but deeresase in funds and

personnel, and illness, huve prevented carrying thease out to date.
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It would appear to us desirable to learn how fast oxygen is absorbed through the
exposed surface and through the core when the buckets and jars are agitated, somewhat
as they would be in transportétion. This experiment has been laid out in plan, but
not earried out as yet.

It would also be desirable to learn how the oxygen will change When'the various
experiment jars are each supplied with the same weight of fish of a given species.

It was planned to carry this experiment through under two temperatures, one for a
pond fish (bass or sunfish) and one for brook trout.

Still further experiments to determine the importance of many holes in the metal
buckets were considered at the suggestion of the Shakespeare Company. These experiQ

ments also need to be postponed.

INSTITUTE FOR FISHERIES RESEARCH

ot L. Jyadds

Carl L. Hubbs,
Director.
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Table 1., OUxyszen snalyses (in parts jer zillion) in experiment to determine

whether oxygen penetrates trorough the walls of Stay-Alive Buockets.

Kind of jar: . bhattery bastery battery  Blue Gresn Blue
Jar Jjar Jar sore sare eOTe

inside d4iaveter: 7" * d A an a» an

Eind of eover: oll cover oil cover no gcover oil asvar ofl no gover

‘ gover

Corresponding

curve ko, o

Graph 23 1l 2 3 4 5 8

Hours apd Hinutes
after stamt of Exp.

0:00 - - - 0.80 Q.68 0,68
08 Q.08 0.06 - - - -
0318 : - - V.10 - - -
13118 - - D4t - - -
&100 - - - 1.80 - -
2138 - 3,10 - - - -
'300 0.18 - - - » 4.58
3120 - - - - 3.48 -
8108 - - 1.96 - - -
83180 - - - 4,56 - -
8110 - - - - - 84,10
83350 - - - - 0.00 -
12:00 - - 238 - - -
12‘&5 - - - 6.88 - -
23115 - - 4.04 - - -
23:55 - 0.80 - - - -
24300 - - - 8.28 - -
ﬁiﬂfie 0.60 - - - - -
286510 - - - - - P80
28330 - - - - 8.86 -
27138 - - 5.04 - - -
33320 - - T . s.u - -
30:100 - 0468 - - - -
308D Dt - - - - -
32148 - - 5.94 - - -
33130 - - - 8,70 - -
47:19 - 1,30 - - - -
47340 0.96 - - - - -
49145 - - 8:88 - - -
50:30 .- - - 9.80 - -
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preliminary experiment, with imperfect surface seal, eto.
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Inorease in dissolved oxygen in oxpeﬂmntal buckets snd
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Graph 1.
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Jars: final experiment.
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