At the Noble research center the working capital of fish is kept in carefully controlled tanks

A Noble Experiment

a major research fislwry is being built
* on little money and lots of ingenuity

BY CONNIE RUGGLES

psearcH is not always white coats

amid test tubes in sil‘lrhiiu;, seclud

ed laboratories. A researcher like
Dr. Howard P. Clemens must often shed
lhl' \\'}'I!ll‘ coat to become surve yaor, [illlr‘.ﬂ\
cr, electrician, welder and scavenger. By
}'I"nll.t'in_;_; all these trades and a great deal
of ingenuity besides, Dr. Clemens has built
a poltc ntially costly fisheries rescarch o nter
at \.IJ]'|( W |rF| J\r LI .|l|\ no nnanci |] |n_.‘ ‘,\
ngr.

The hsheries center is not casy to find.
There are no signs pointing the wav dowr
the dirt road, past the farm houses and
butane tanks: Dr. Clemens and his staff
h.i‘.t been too busy 1o puat the m up [.}:- e

1
\1.I|'l]| |m'!|!|=:_-,_' 1S o ultra i.uu!r;;; stru

ture ol _;!r.;riilr'__ .jn.'!.;. and ' 155, [t 1S just
1 frame building with lots of windows and
no air --Iullf:\-:':lz.,_' per hed on 1 blufi
ibove the bend of the South Canadian. But
these do-it-yourself facilities ar making
O.U. a major contributor in the i

fisheries research

Dr. Clemens's work with fs

need for the specially equipped research
center started with a §1 0,000 grant in 1959
irom Ti!t' \..Il‘.z-"..ll |i'|'-fi1‘-‘.|"~ I['.uf'.i‘. in
1gency ol the federal Department of
I]l‘:]-‘}l, Education and Welfarc. The main

projcct 1\<'|||;_‘ carriea

the role played in repro

pituitary glands in the brain
work in this field has shown that injecric
of hormone extract can influence spawi
habits of fish, but the process through
which it takes place is not known. Dr
Clemens is now isolating the hormon
omponents ol fish pituitaries to determine
their cXact composition.

The work with prtutary hormones ha
resulted in a breakdown of the main
ject to :'I'!lllcil!l scveral smaller
having a direct be aring on Dr. Clemen

work, Under the au

|'I'-i]|:!_',_’ I:J'-ti1|1|: two o |-I||.|'- | nts,
Carrol 5. McDermitt and Theophilus Ins
!('\‘ arc '\‘-:.ll!\”‘.:,_: rr" !.'_!|:|'. |l'||r s Bt crning
sex reversal in fish. By injecting a certain
-:1Irr!iirr.'|r' mnto a I\'::t.l!i' I:\'|!_ it 1s E‘u.\-.'."--!
O reverse 1ts sex so Eh.tf. .1;‘-.".--||';h is
chromosome structure is still female, it

a male in every other re spect. This work
is highly valuable in controlling the prob
lem of over Hiiu]-;t'll ['“!’1!!\'.

With backing from the Hess and Clark
Chemical Company, Jay Wiedeman, Leo
Ray, Evertt Shackleford and Blake Grant
are working on a project involving nitro
furan, a growth stimulant for domestic ani-
mals. They are checking its effect on fish
where it has already proven wvaluable in
controlling fungus occurring on fish eggs.
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They are delving further into its use for
control of other fish diseases with an eye
toward the possibility of more advanced use
in medicine.

In cooperation with the National Sci
Carl Danny
z('”l”t'l arc I'(!I'\lil:t[“]“‘_: twWi l'|”ll|'|':‘__:r.|‘i“.l]‘

ence Foundation Reed and
projects at the research center. Reed’s work
involves varying the length of time various
fish are exposed to light and the effect this
EXposurc il-l\ on ovarian deve Iu]\llu'lll rate.
It is known that the rate of cgE de \l_'li)"'
ment 15 stimulated according to the amount
of hight, but much depends on how the
light i1s offered. Reed has constructed arti-
ficial days for a series of fish tank worlds.
Some might have 48 hours of light fol
lowed by 48 hours of dark. Others might
have alternating light and dark hours, and
so on. Light control can be very important
in commercial spawning of fish by making
F‘ll\\;]ijl“ an .l\‘l_‘\']"f.![('li "!‘.l\\ |=1|]I__‘ rate.
Zellmer is examining the effect of stress
on the hydromineral cyele of fish. One way
of detecting a hormone is by changing the
salt and water balance in the fish’s environ

1

ment, then looking for alteration of the

hormone level and the accompanying re-
\.}u-nt.u., Stress ik i[nhlu'l! l.\ h-:'.in:_; Ih('
fish to swim in a sort of water treadmill
where water is pushed through a cylinder
at a rapid rate forcing the fish inside to
swim. Merely handling the fish in water
also produces stress. At present the tread

mill is a simple cylinder supported by

cement blocks and closed at cach end by
pieces of screening with hoses at one end
torcing water through the cylinder. Dr.
get a 'Illl\
that works centrifugally which will have

('|(Illi'lls |1<|['I("\ |'\I_':’1fll.i“\ to

closer control of water.

NpeEr a Natuonal Defense Education

Act grant, Waynon Johnson is
working toward his master’s degree
by studying the specific differences in sex
hormones of fish species including carp,
goldfish, trout, channel cat, flat head cat,
i‘ll” h{.".lli cat, l‘I'.l{‘ cat, 1“|’{;|11' 1i\l]. ]‘]”f
sucker, white bass, blue gill, white crappie
'll|‘.l(] l.ll'_u(_‘ ”ll.'llth i}.l'ﬁSA
Most of these projects have some bearing
on Dr. Clemens's large scale objective of
tracing the role of fish pituitaries in repro
duction. All require closely controlled ex-
[Tl’_’rin'l(.'“t.‘i ;I]"l a .L.,:l'(‘-'ll Rll.'dl llf _‘-!“_'Ci-ll ('(I\Iii‘-
ment. This was the first and perhaps big-
gest problem Dr. Clemens and his staff
had to get around before their research
could even begin.
At the outset Dr. Clemens knew that he
would need a research site where he could
be assured of enough water to pump 300

September, 1962

gallons a minute through the various tanks.
At 300 gallons a minute, enough water is
used in two hours to furnish an average
home for a year. Obviously the limited wa-
ter facilities used by the city of Norman
and by the University would be inadequate
since they pump only about 120 to 200
gallons a minute. In time of drought, it
would be impossible to get enough water,
Still, Dr. Clemens was hopeful of inding a

spot close to the University since he must

nll\itir\‘ hi.\ time l!t"\‘-'l.'t'll Iht‘ rescarch [.ix'l]i

ties and his classroom duties on the cam
pus. Since the University could provide no
land, Dr.

court house checking land sales and tray-

suitable Clemens haunted the
eled thousands of miles to look at prospec
1959, Dr.

\'I'T.I I’;th_ h]'l(_'il. a iiT]I’t'lI }TI}\\I\'!.II'I \\'I!I' I'l.'l‘-

tuve sites. Then in November,

residences in both Noble and Oklahoma
interest - Pr.
]-||‘-_ﬂ1l. '\.Elt donated 12!
Noble with the hope that the research

City, ok an Clemens's

acres just outside

might lead to information useful in the
ficld of medicine.
The site was ideal because of its proxim

ity to the South Canadian River and its

\'( Il'll‘

:

€asy access to and the l-ll!\-L‘I"\il_\

\\:' d “)

Main Campus. A frame building was mov-
ed from the old Navy hospital on South
Campus to house the research facilities.

However, even with the land and build-
ing available, Dr. Clemens sull could not
begin work. He had nowhere to keep his
fish, no equipment for conducting his ex-
periments, no ]Jlumlning. no water, no
lights, no heat, no tanks.

The professor and several of his stu-
dents began scouring the area for material,
any kind of usable material that cost little
or nothing and could somehow be con-
verted to cover their needs. Friends came to
their assistance. One negotiated for the
piping Dr. Clemens would need to run
water to the large outdoor ponds and to
the building. The Air Force agreed to sell
them jet engine shipping tanks which
could be renovated and converted to wa-
ter storage tanks. The townspeople of
Noble came out to help in any way they
could. Government agencies provided in-
formation on ground water levels and lay-
out schemes for the outdoor |1m1d§, A well
was dug, the one pump attached to bring
water up thc steep hill from lht.‘ river.

continued

-

Every piece of work at the Noble fisheries is carefully examined and charted by researchers
such as student Danny Zellmer who is working on his own undergraduate project at the center,
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A NOBLE EXPERIMENT

catching the fish is taken for granted, but
extracting the pituitaries 1s another matter

Working steadily with makeshift ma-
terials, Dr. Clemens
many of whom had never worked with
pipes or wiring, installed the myriad valves

and his assistants,

and thousands of feet of pipes in the re-
search building, constructed a roomful of
fish storage tanks, devised a triple drainage
system, wired the building for electricity,
surveyed for the ponds and then stood back
to see if everything worked.

“When we first turned on the water,”
Dr. Clemens says, “nothing happened. We
checked valve,
hiked down to see if the pump was work-

cvery cvery o mnect i[JII.

ing, but still nothing happened. We finally

found the water streaming out of one pipe.
But we managed to fix it.”

The fisheries have operated for over a
year on just 50 gallons of water a minute
from just one well. New wells are now
finished and ready to pump the extra wa-
ter, but at one time there was some doubt
whether the single well was going to sur-
vive its burden. When the well was dug,
it was placed on the cast side of the river
|“‘(l \illt(_' T.}\(' ri\f.‘l' u')l“ was I.'h.'ll'”il.'ll_'il (4]
the opposite bank. Clemens and his men
figured that the well—and their only pump
—would be safe from possible flooding.
During the winter, however, a gas line up-

Those who work at the fisheries have managed to master the exacting technique of extracting
fish pituitaries which vary in size from a pin head to a pea and are the basis of their work.
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stream L'.\],ilml('ll and caused the river to
l'h.mgv course, hnl}gi]l_\: it to the eastern
bank. With heavy rains and melting snow
the river started rising. One afternoon Dr.
Clemens received an emergency call from
Noble asking him to bring another man
Lo ]lrlp save the pump.

Dr. Clemens could not find another man,

50 h(' .III\l Two co \\'Urkt'FN Till'klt'll ||'I(' tour

man job of pulling the pump out of the
water. By the time they reached the river
the water was just a few inches from the
base of the pump and appeared to be about
ankle xfﬂ'p. In spih‘ of the Il'i:__:iil weather
and the swirling current, Dr. Clemens and
his friends waded into the river. By the
time they reached the pump they were
chest deep in water, fighting to keep from
}!L'in_;_{ swept downstream. They retreated to
the shore. They quickly built a raft, at
Lll.'h(_'l] ropes and wires to II\(I!]-‘»L"'-("\ ‘Il\:l
the raft, anchored the loose ends to the
shore and waded back out to the pump.
The three of them HI;{TLI:__LII[ to lift the

pump off the well and onto the raft.

r. CLEmENs faced another perplex

ing llruhlt‘m when he made plans

for 1:|§.i|1]_' out his luumix_ Original
plans called for 20 ponds on the land be
hind the research building. Each pond had
to be built to rigid specifications—40 feet
wide at bottom, 100 feet ](arlj_‘ and a 2-1
t.!ln}u' to 1}1(' H-im'h tll’;lin Lo ill*.llrc an .nia
quate fresh water supply at all times. Dr.
Clemens sllr\{“\(;ll the land, mar king off the
innl’hl\' :Il'll! l'.‘lrl.'il.!“_\' t]\t'{ killg tor nn":'r
ground line markers. When the crews came
to dredge the ponds, they discovered that
an unmarked
the available pond space to nine.

sub-surface line restricted

Through all the mechanical setbacks Dr.
Clemens was also busy trying to accumu
late ctumgh fish l\iluil;irirh o lu--__:in his
study. He needed approximately a pound
of the glands as an initial supply. But it
takes an estimated one million fish to pro-
duce even a pound of these glands which
range in size from smaller than a pin head
to the size of a small pea. By the time they
are put through the preservatives they have
shrunk to an even smaller size and weight.
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One entire room at the fisheries research center is filled with bowls of guppies. Each is carefully keyed for its part in the experimental proceedings.

“The first course,” Dr.

Clemens says, “is to catch the fish. But we

}\rwf\h m, ol

sort of take that for granted.”

Dr. Clemens figured he could rely on his
!uu; contact with other men in the fisheries
business, both commercially and in re-
search. He got his initial batch of fish from
a commercial fishery in Towa, but the real
work involved extracting the pituitaries.

'l‘ll

and his crew, bundled up in insulated un-

ret !h( \\'Urk .\‘&ll’li.'i!. I)I‘. (‘]l'l'l]l'““

derwear, heavy clothes, oil slickers and
fll1‘]\('1' glli'\t'\. \!‘{.'Ill | \\.('l'l{ I‘Il\ klll_‘_{ i'“ll“-
taries in freezing weather in the back of an

The !i.':h hl.‘.l.n ]\

brought to them in 55 gallon barrels. One

[n\\"l "lu_ I'I(JL]*!', WEere
man armed with a hatchet would cut off
the top of the head. If he cut too far back,
the pituitary was lost, too far forward and
it was crushed. Dr. Clemens had tried vari-
ous tools for this operation from a meat
cleaver to a razor blade. but he found a
hatchet to be the best method. As the heads
came to him, Dr. Clemens lifted out the
brain and removed the tiny gland. They
worked steadily from 7 a.m. o 11 p.m.
Finally, Dr. Clemens was able to train
other men for the job, and he returned to
Norman. His assistants at the research lab
are now proficient at removing pituitaries
from fish as well as at recording and weigh-
ing the tiny objects on a scale that is so
sensitive that it can weigh an eyelash, a
fingerprint or a breath of air.

With the initial batch of pituitaries, Dr.
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Clemens was at last r:-.l-i_\' to ]\:‘Iuin his
study. The research building is now filled
with tanks and bowls of hsh in various
stages of various sub-projects, but each has
some luxuin_-_' on al('ll'\llng the ‘l\illlit.lr_\.'
hormones.

Dr. Clemens chose to work with fish for
very economical reasons. There are over
30,000 species of fish compared with some
5,000 spec ies of mammals, 11!:|kill_s_'| the hish
a practically unlimited resource. In addi-
tion there are far fewer problems in storing
and Ell"t'l'll”l‘:_‘..

xTensivei work has been conducted

with guppies. One entire room at

the research building is filled with
shelves and tanks of guppies. Lining the
walls are pairs of guppies in small bowls,
each marked for its part in the project.
During spawning the guppies produce 200
young a day which must be regularly re-
moved from the tank to separate quarters
since guppies are cannibalistic Ash.

The do-it-yourself tanks in the large
main room of the building have placed the
Noble Fisheries among the top five or six in
the country, Dr. Clemens says. Each has
three drains so that any single tank can be
filled with fresh water, pond water or re-
circulated water at any time, and each is
easily accessible for repair or close work
with the fish. The temperature is care-
fully controlled as well as the lighting and

feeding.

Because of its standing in fisheries re-
search, the Noble centersreceives inquirics
on research and procedure from all over
the world. A year ago a Japanese scientist,
K_\'Chirn Y;un;;m(;tu. an instructor at Ho
kaido University, spent several months at
O.U. studying Dr. Clemens’s research. Dr.
Clemens has received requests for aid from
Illinois researchers interested in knowing
more about a new freezing technique for
preserving fish eggs and sperm; from a
trout farm in Idaho needing information
on techniques in spawning: from scientists
in England secking 1o know about spawn-
ing of the grass carp, a seemingly non-
spawning fish which is excellent for con-
trolling pond vegetation.

Because of his varied background in fish-
erics rescarch, Dr. Clemens is usually able
to be of assistance when requests come in.
He holds a bachelor’s degree in zoology
from the University of Western Ontario,
1946; a master’s degree in fisheries from
Western Ontario, 1947, and a Ph.D. in
limnology from Ohio State University,
1949, His work in fisheries research has
been highly valuable not only in the re-
search lab but in practical application for
wild life officials and commercial firms as
well as for vacation fishermen.

What does Dr. Clemens do on his own
vacations? He visits other fisheries centers,
studies their facilities, learns from their
techniques. But there is one thing he never
does: he never goes fishing.
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