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Chapter3-1
UW OCEANOGRAPHY (1903 1946)

Preface

Oceanography has played a significant role in my life. | first became involved in
oceanography when | was looking for a Master of Science Thesis prdject.

Rex J. Robinsonwho had been my advisor during my undergraduate years, was
one of the original faculty member of theniversity of Washington
Oceanographic Laboratories. At that time, the Oceanographic Laboratories
was a division of the Graduated School. His specialty was the chemical analysis
of sea water. He suggested that | work ondétermination of sulfate in sea
water. This appealed to me so | agreed. Hence, my association with UW
Oceanography began in January 1947 and continued through May 1981.

This chapter (&) is a brief history of th®ceanographic Laboratoriesfrom the

initial conception in 1903 until just after World War 1l. Chapte2 8escribes
some of the events from 1947 up to August 1956 when | left to go to Scripps
Institution of Oceanography. In Chapted 3l tell what happened from January
1959 to May 1981 when | left the department for good.

The material in chaptersB3,3-2, and 34 come from several sourceéll three

of these chapters are as | remember the many events | destmitaeldition, |
have examined material found in the University of Washington (UW) Gcean
Fisheries Library, material from the Friday Harbor Laboratories archings,
publications in my personal fileand interviews with faculty and staff. Citations
are given when appropriate.

Buildings south of NE Pacific Street

When | came to the University of Washington in the Fall of 1944, there were
only four buildings south ofNE Pacific Street. These were: theHarris
Hydraulics Laboratory, theROTC Drill Shed, theShowboat Theaterand the
Oceanography Building The remainder of the land on both sideMontlake
Boulevard was a ninéhole golf course. The golf pro shop was located on
Montlake Boulevard about 300 feet north of the Montlake Bridge. It was torn
down many years ago to make room forth Health Sciences complex.

The School of Fisheriesvas originally located on the north sideRacific at the
junction of Montlake Boulevard. These building were World War | barracks
that served as the School of Mines before Fisheries occupied them. These
buildings were torn down when the New Fisheries Building to the east of
Oceanography was build. My father took his mine safety training in these
buildings in 1920.

TheROTC Drill Shedwas a large building with sufficient space to have at least
100 cadets drill at the same tinte the basement, was the rifle range where 22
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caliber rifles were used for target practicehe building was originally oriented

norths out h and i n e ar°wclockwssé. Olbwas fwadlystort ur n e «
down in the |l ate 19506s t &choobokHealth o om f
Sciences A large outdoor drill filed was just to the south. Often the drill field

would be occupied by hundreds of sea gull. When they took off, you were
advised not to stand under them or you would be decorated with white and black
spots. For many years this field became a parking lot. Then about 1975, the
South Campus Center (South Hulwas constructed on the south part of this lot.

The Harris Hydraulics Laboratory was andis still under the auspices of the

Civil EngineeringDepartment. Water for this laboratory is supplied by Frosh
Pond. Water from Portage Bay is pumped into Frosh Pond to maintain a constant
head.

The Showboat Theaterwas founded by Glen Hughes and built in 1938. The
theater was designed to look like an old Mississippi River showboat but it was on
piling and went no where. The building was 150 feet long, 48 feet wide and had
a loft 50 feet high. It could seat 220 patrons. Its stage was unique in that it had a
revolving center section to permit rapid scene change or a split scene. It was the
site of many plays put on by students of the School of Drama. After Glen
Hughes left the University, the Showboat deteriorated and was finally removed in
1994. Today a commemorative plaque is at its site and the bank has been turned
into a minipark.

From 1942 to 19461 iwas nearly impossible to approach theeanographic
Laboratory because of the war time research being conducted by the Applied
Physics Laboratory. So, for many years this building remained off limits. We
did not explore this area until miP46. More about this in chapte23

Friday Harbor Laboratories

The Oceanographpe
Laboratories did ncges
exist until 1930~
Prior to that time;
the emphasis was ¢ _
Marine Biology. |
1903, Profs. Trevo
Kincaid and T. C
Frye wanted to hav
a field station wher
Marine Biolog
could be taught a

the students _ha 1712 Oceanographic Labavatories - Friday Harbor, Wn. -
hand on experienc®
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For several yearthey searched for a suitable site and in 1903 decided that Friday
Harbor on San Juan Island would be ideal. The first recorded use of the area was
in the summer of 1903. Conditions were primitive &mdshoused the students
andfaculty.

The name was changed RPoaget Sound Biological Stationin 1920. The last
publication from this station was issued in 1931. The original laboratory building
was located just south of the ferry dock at Friday Harbor. The prEs€at
Harbor Laboratories were developed largely through the effortsPobf. T. C

Frye who secureda 480acre tract with over two miles of stadine.

Formation of the Oceanographic Laboratories

The Oceanographic Laboratorieswere formallycreatedunder the auspices of
the Graduate School by action of the Board of Regents in March 1BRO.
Thomas Gordon Thompsowas appointed the director in 1931. At that time the
Oceanographit.aboratories consisted of three units: the original Oceanographic
Laboratory on the south end of the campus,Rhget Sound Biological Statipn
and the research motor si@atalyst. In 1935, members of faculty wer@eorge

H. Rigg (plant physiology),John E. Guberlet(zoology), Clinton Utterbach
(physics),Robert C Miller (zoology), Earl R. Norris (biochemistry),Rex J.
Robinson (Chemistry), Bernard S. Henry (bacteriology),Lyman D. Phifer
(phytoplankton) andThomas G. Thompson(Chemistry). Later additions
included Erling Ordal (microbiology) and Phillip Church (meteorology).
Details on the early history of the Oceanographic Laboratories will be found in
the paperThe Oceanographic Laboratories of the University of Washington
The Collecting Net, Vol. X, No. 10, Sept 7, 1935.

Oceanography Building

The originalOceanography Buildingwas designed and built in 1932 with funds
supplied by the Rockefeller Foundation and the State of Washington. The
building was constructed with most of the laboratory spaces having no sunlight
exposure. The hallways were the outside. This design allowed the placement of
service shafts in the center of the building to provide power, tap water, seawater,
gas and drains to the various laboratories. Special small rooms on the ground
floor were made with their floors isolated from the main building structure. This
provided chemists and physicists with a vibration free floor needed for very
precise measurements. A dock was constructed to the south of this building to
accommodate th&®&V Catalyst. Faculty office were on the east end of the
building.

An unique and marvelous feature in the building was the seawater system. It had
black rubber piping so that toxic ions, especially copper, could not leak into the

seawater and harm the marine life that were kept in large aquaria on the third
floor. The sea water was hauled in by barge and pumped from the barge to two
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large underground stora
chambers under the east end of
building. Surrounding the top
these storage tanks were m
aquaria. The seawater was pum
up to the small tower on t
southwest corner of the roof abg
room 324. This tower contain
the machinery for the freig
elevator and a large refrigerati
unit, using ammonia as tE e =0
refrigerant. Seawater was pumy W el .
into a tank with cooling coils fo Southwest side of Oceanography Building

keep the seawater at about 10°C.

This cooled seawater flowed by gravity through the rubber piping system to the
aquariums and returned to the storage tanks. Before reentering the storage tanks,
it flowed through a large filtering system composed of wooden trays filled with
sand. After theDceanography Buildingwas closed down during World War

Two, the aquaria around the storage tanks were abandoned but the salt water
system was maintained.

Much of this information on the ol@ceanography Buildingwas provided from
the papefThe Oceanographic Laboratories of the University of Washington
The Collecting Net, Vol. X, No. 10, Sept 7, 1935.

RV Catalyst

In addition to theOceanography Building the Rockefeller Foundation
provided funds to have a -f6ot wooden vessel constructed named R\é
Catalyst. It had a beam of 18 feet and a draft of 9 feet was propelled by a 175 hp
Washington Estep direct drive, diesel engine. It had a cruising speed of about 8
knots. A detailed description of the Catalyst is presented inldbenal of
Chemical Education, Vol. 13, No. 5, May 1936.

The RV Catalyst was designed especially for oceanographic research. It served
the Oceanographic Laboratories from June 1932 to March 1942. During WWII,
it was used by the navy as a patrol boat in the Aleutian Islands.C3tadyst

was mainly used inside the Strait of Juan de Fuca but it did make a few cruises
offshore and to Grays Harbor. In early 1988, Thompsonestablished a
number of stations (specific geographic sites) in the Puget Sound area where
water samples were collected on a monthly basis and analyzed for a large suite of
variables. This set of data, covering nearly ten years, proved to be a very
valuable historic basis. This data is still being used today for comparison with
present conditions in Puget Sound.
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After much abuse from about 1950 to 2000, the Catalyst was purchased and
restored by a private party living in Port Townsend. Today it is used as a charter
boat.

Applied Physics Laboratory

During World Warll, many of the original faculty members were in the armed
services or their emphasis was changed to teaching future military officers. The
Oceanography Buildingwas given to war research performed by the Applied
Physics Laboratory (APL) under the directionDof Joseph Henderson.APL

has its own building and a large staff at 1013 NE 40th Street..

Dr. Thompson

Dr. Thomas Gordon (Tommy) Thompsonas
the driving force behind Oceanographic
Laboratories. It was under his leadership that
the University of Washington earned a world
wide reputation for oceanographic research. He
had foresight and willingness to lead the
Universityi of Washington into unknown waters

Tommy was born in Rose Brook, Stanton Island,

NY on Thursday, 28 November 1888. He

received a BA degree in 1914 from Clark

University and then went to the University of

Washington Department of Chemistry. He

received a MS in 1915 and his PhD in 1918. In 1918 he was an Acting
Instructor. He be came an Assistant professor in 1919, an Associated Professor
in 1923 and a full Professor in 1929. He was awarded Emeritus status in 1959.
During World Was 1, he was a First Lieutenant in the Chemical Warfare Service
and was promoted to a Capitan. During World War Il he again served in the
Army Chemical Warfare Service as a full colonel.

Tommy had 16 doctoral students. Some of his doctoral students and their works
are as follows. The original work on the saliiéynperature&onductivity
relationship was done bgertram Thomasunder the guidance of Tommy and
Clinton Utterbach(1935) Some refinements to his work have been made but his
work is the basis for modern salinomete@ifford Adrian Barnesreceivedhis

PhD in 1937. His dissertation was on the Bering Sea and portions of the north
Pacific Ocean (1936).Francis A. (Dick) Richards developed a method of
determiningChlorophyll in sea water (1950). His method is used extensively.
After serving in the Army, Dick returned to the University of Washington as a
faculty member of t he Depart ment of
student waslames Avery Gaswvho worked on the boron determination (1959).
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Jim taught at Humboldt State College in Eureka, CA for over 30 years. He is
now retired.

Tommy marriedHarriet Galbraith on Friday, 3 February 1922. They had three
children: Thomas G. junior (3 October 1923), John Souton (Jack) (8 September
1925) and Harriet (30 April 1931)Harriet Galbraith died on Tuesday, 31 July
1951. On Tuesday, 14 July 1954, Tommy markid. Isabell Harris Costigan

and adopted her two younger boy®mmy died on Thursday, 10 August 1961.

A synopsis of TommyAlfeed Redfielé, Cliif@dsBarpese par e
and Francis Richard. It was published in the Biographic Memoirs of the
National Academy of Science, Vol. XLIII, 1973 and printed by the Columbia
University Press.

Main entrance to Oceanograp
Building northeast side
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Chapter 2
UW Oceanography (19471956)

Note- The information contained in this
chapter is from my personal memory as well
as other sources and individuals.

Oceanography Building

| first became acquainted with the origitateanography Building in January

1947 when Dr Rex Robinson assigned room 213 to me as my laboratory while |
was working on my masters degree. | had this room until 23 August 1948 when |
became a full time employee of the Oceanographic Laboratories. The Applied
Physics laboratory had control of this building during World War Il. They
reluctantly gave up the building in early 1947 after | had moved in.

Offices

My first desk, as a full time employee beginning in September 1948, was in room
201, the office oDr. Clifford A Barnes But this was not the best arrangement.

In early 1950 | was assigned to room 324. This office was on the third floor in
the southwest corner of the Old Oceanography Building and had a good view of
Portage Bay. There were two desks and a large table in the middle of the room. |
had this office until | left in 1956

Growth

After the Oceanographic Laboratories reopened in 1947, the growth was
continuous for the next 20 years. Beginning in 1948 more faculty and staff were
added and there were a few graduate students. Most of the graduated students
were specializing in some phase of oceanography but received their degrees from
other departments. During this growth phasbhpmas G. Thompsonvas
director until 1951.

One of the early outstanding graduate students after World War |Dovas
Patrick Tully of Nanaimo, BC. His education was interrupted by WW Il and he
lost part of his right leg in the war. But this did not slow him down. His
dissertation was on the effects of the effluent from a pulp mill on Alberni Inlet.
He became the director of the Pacific Biological Station in Nanaimo, BC and
served in this position for many years. The Canadian government named a
research ship after him.

Additions to the faculty includeRobert G. Paquette, Howard Gould, Richard
Bader, Herbert Frolander, Joe Creager, Maurice Rattraand Wayne Burt.
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Waynewent to Oregon
Oceanography.

State University in 1955 as head of the Department of

Dr. Arthur Martin, zoology, had his laboratories on the third floor where most of

the octopi were kept.

Occasionally an octopus would escape and cause panic

with Dr. Martinds staff. Someti mes
outlet and cause the aquarium to overflow and flood the laboratory and the labs

below it on the second floordJohn Stevensvrote a short book title®ctopus on
the Third Floorin which he describes many such incidents.,

Staff additions includedlohn Lincoln, Donald S. Hanson, Franklyn W.
Princehouse, Peter McLelland, Don Doylkend Hewitt Jackson. Don Hanson

was in charge of the sampling equipment and had his office in the dock house.
He was responsible for putting the required equipment for a project as requested

by the Cruise Leader aboard the proper ship.

Later more staff additions include&ugene Scottand Jim Meredith in the
machine shopMarion Joiner and Esther (Chris) Jacksonin the chemistry
laboratory andlohn Stevensn the stockroom.

Formation of the Department of Oceanography

t

h

The death in early 1951 of Dr. Thompso

Tommy. He wanted to be relieved of the administrative duties and return to

teaching. He stepped down as director in late 1951. Dr. Thomesw@ined as
a Professor of Chemistry with a strong interest in Oceanography.

Dr. Richard Howell Fleming (1909 1989) was
wooed away from the US Navy Hydrographic O
in Washington DC. He and his family arrived
Seattle early 1951. The primary reason [r. =
Fleming to be invited to join the faculty of tigs
University of Washington was to form (8
Department of Oceanography within the College
Arts and Sciences

The new Department of Oceanography was app
by the UW Board of Regents and departmental s
under the College of Arts and Science was grg
and an undergraduate curriculum was approve
mid-1952. At the same time, the Oceanogra
Laboratories were absorbed into this new depart
As a result, the department could now ¢
undergraduate and graduate degrees| Riachard Howell Fleming
Oceanography. Alyn Duxbury was the first declared undergraduate.

graduated in 1955 and went to Texas A&M for his doctorate. By 1956 there
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were 3 undergraduates and 6 graduate students. Some of early the graduate
students wereRussell Harris, Michael Waldichuck, Charles Yench, Marcell
Patrick Wennekens, Bruce McAlister, Tom Buddinger, Phil Seelnger, Molly
Allan and Twiwa (Jim) Chow.

RV Onchorynchus

The first postwar research vessel us
extensively by the Oceanograp VA
Laboratories was theV Oncorhynchus. g%
It was owned by the College of Fisherg %
and operated by the Oceanograg
Laboratories using funds supplied by
Office of Naval research. This boat wé&f
converted 50 foot Navy tender. Livif5e
guarters, a Wi n c hjlees
and an Aframe were added to make t.
a working scientific vessel. There w ‘
usually only three of us aboard (skipper,
deck hand and me). | was Cruise Leader

on all the cruises | made on tkincorhynchus For the first six monthsAl
Lasterwas the skipper. Thdfranklyn Wallace Princehous¢ook over.

The Brown Bear

It had been the desire of
Oceanographic Laboratories to h:
a larger ship for both Puget So
and offshore work. The 114 fo
wooden vessel theéBrown Bear
became available in late 19
Originally this H. C. (Harol L\
Cornelius) Hanson designed s & /,.,/’*‘ﬁ : ‘
was created for the US Fish & A
Wildlife Service to be a freighte
resupplying bases in the Aleuti
Island Chain. During WW I, t
Brown Bear was used as a supjly
ship for military installations in Alaska.

r op e

RV Brown Bear

TheBrown Bear was refitted to do oceanographic research for a cost of $35,000
supplied by theOffice of Naval Research (ONR) A two-drum heavy duty

winch was installed on the lowest deck (cargo hold) just aft of the main mast.
The remainder of the cargo hold was used for storage of equipment to be used
later in a cruise. The drums operated one at a time and were connected to a 20
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horsepower variable spegs
electric motor through g
heavy duty truclg
transmission.  The tw§
stainless steel lines we
brought through the de |
in long tubes deS|gned =
keep most of the wat§#¥
from entering the bilge
One drum had 6,00
meters of 5/32 inch 7x1§
aircraft stainless steel lin§
This line, called thélydro
Line, was on the port sid
The other drum, on t

starboard side, had abgu D Chi fB B
2,000 meters of 3/8 inc¢h ennis Chipman in engine room of Brown Bear

line for trawling, coring and other heavy work. A special removable bracket was
installed at deck level on the starboard side to hold a piston corer when it was
aboard.

TheBrown Bear was designed to fit in the Crittenden small locks. Its beam was
28 feet and drew 13 feet of water at the stern. Two 200 horse power Washington
Iron Works direct drive, reversible, twstoke diesel engines producing a
maximum speed of 8% knots. Our usual cruising speed was 8 knots. This was
rather slow but it gave us enough time between stations to finish the sampling
before the next station. There was sufficient fuel for a range of 5,400 nautical
miles. Fresh water was stored in two 2,000 gallon tanks. This required all hands
to conserve water. The heads, toilets to the landlubber, used salt water for
flushing. In order to prevent flushing of undesirable objects a sign was posted in
e ac h he a dfydubaarnot eat & dadnotfiush it!!l. o This work

The Brown Bear had an eleven man crew: three deck officers, three engineers,
three deck hands, a cook and a radio operator/electrician. There were
accommodations for 16 scientists. Living accommodations were not luxurious
but were adequate. A bunk room holding four scientists was located under the
afterdeck. Sometimes during heavy weather, the deck would leak and water
would drip from the overhead and get
was on the port side and could accommodate three persons. One double
stateroom for scientists, two double staterooms for the engineers and deck
officers and one head completetthe lower aft quarters. There was a large
bunk room in the forecastle omhe lower deck that had nine bunks for the
scientific crew. Being in the bow, any heave (up and down motion) was
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exaggerated. | never stayed in
area. My quarters were either
after cabin or the cruise lead
cabin,

The captainds sl ] | ’ e
main deck just aft of the dry la '

on the bridge deck. There wags
bunk room for four deck hands
the after port side of the main de

deck was the salon. The galleydrea G€o0r ge Becker thg
had a small table to accommodate

the crew during mess. The cog
George Beckerwas very good a

the only person on board wtltbd
not succumb to sea sickness.

The first captain of theBrown
Bear was Franklin Wallace
Princehouse (19201970). He
had been the skipper of
Oncorhynchus. Frank studied fo
his captainds |
just before assuming commandps
the Brown Bear. He was a sup

skipper an_d was very appreciat V€ rank Princehouse on bridge of Brown Bear
of the science being conducted-

His original background was in forestry and he &af
commercially fished for shrimp on Hood Carg}
Frank was promoted to the skipper of the 3.
Thomas G. Thompsonin January 1966. Fra
served as the skipper until his health no o
permitted this activity. He became Port Captairsg
about three years until he had to take mec. )i
retirement. 4

The First Mate for many years wa&/oodro
Wilson (Buck) Ethier When he left the Bro ‘
Bear, he worked in th er
Edmonson Pavilion. ’

Leo Seiner, AB
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The best Able Bodied Seaman (AB) we had §
Leo Sener. He was the AB from cruise §
through 381. Arnold Cruickshank chief
engineer, came with the ship and stayed thre
the last cruise. Arnold was promoted to C
Engineer of the firsThomas G. Thompsonin
January 1966. He served in this capacity
his retirement.

Our scientific work area on the Brown Bear
forward portion of both the main deck and
lower decks. Since the hydro line was
primary line, a moveable platform was insta
on the port side so the scientist could attac
necessary equipment to this line. We called
platform fAthe cage 1 e v 5
36 inches square and permitted the scientist to T echnician in the cage
stand over the water and outside of the rai ing‘.’vIth a bottom coring device
In rough seas, a safety line was used to close off

the inboard side of the cage thus keeping the scientist in the pulpit when the ship
rolled severely. We attached many types of deep sea water equipment to the
hydro line. This included deep sea water sampling bottles of many types,-Clarke

Bumpus plankton samplers, plankton nets and light coring devices. When not in

use, the cage was pulled inboard so nothing was detruding outside the railing.

Because the water sampling bottles required being placed at exact depths, it was
necessary to accurately measure the amount of line being paid out. A metering
block was attached to the end of the boom and the hydro line was fed over this
block. The metering block had a long flexible speedometer cable attached to the
readout mounted on the winch control. The variable speed electric motor on the
winch was remotely controlled from a pedestal on the deck about six feet aft of

the mast. When the control handle was in the neutral position, an electric brake
stopped the rotation of the dr um. on e
winch under the direction of the scientific watch chief. There was excellent
cooperation between the shipbébs crew and

Our sea water sampling bottles were kept in the wet lab was on the port side of
the main deck. This location was convenient being about ten feet from the hydro
line. We could put up to 15 despa water sampling bottles on the rack
depending upon the type. Under this rack was another rack with holes cut out in
it to accommodate the salinity, oxygen, and special chemistry bottles. Under this
was a stainless steel trough to catch the overflow seawater.

The oxygen reagent dispensers were mounted on the port outboard wall forward
the door. A small sink was located under the reagent holder. Because much of
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the scientific equipment wé
full of water and dripped o
the floor, he floor wal
covered with a waterproofi
material and adequate dra
were installed. Sea walt
from the outside was kept C
by a 10 inch high sill in th
doorway. This meant th
you had to step over the ¢
upon entering or leaving.

A dry lab was located on t
starboard side adjacent to
wet lab. There was a smgll
desk in the dry lab on the
forward starboard side. There
was room for electronic rack in the back of this lab. When water sampling, the
field logs were prepared in the dry lab. The person working in the wet lab could

call out the sample bottle numbers and another person would record them. When
the reversing thermometers were read, the recorder could be away from all the
water associated with the wet lab. Hopefully the records would remain dry. The
door to the skipperodés cabin was in the

Treating oxygen samples
with Nansen bottles on right.

The analytical chemistry space and storage racks for the sample bottles were on
the lower deck. A steep thwartship stairway led down from the dry lab to the

analytical lab on the lows
deck. A small dumb waité
was installed between the
decks to permit delivery ¢
sample cases without havigig
to carry them up  thoAS
stairway. The master g
compass was under t
stairway.

A long bench, on thgsg
starboard sidep

accommodated much of @
analytical equipment. F
nutrient determination,
first used Nessler Tubes thiau
required setting up a series| of
standards, such as phosphate;

Alan Duxbury with Beckman DU
running phosphate analyses
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and the visually comparing the unknown against the standards and estimating the
guantity of nutrient against the standards. This was a time consuming and not too
accurate a method but it did work. This method was not often used at sea. In
1949 we used an Electric Eye Photometer (EEP), develop@dlllam Ford of

Woods Hole, to determine the concentration of a nutrient. In 1953, we changed
to a Beckman spectrophotometer Model DU. | designed a water bath (See
Appendix 27) to keep the seawater samples at a constant temperature. We also
devised a dispenser for the phosphate reagents using gkss hypodermic
syringes to dispense an exact quantity of reagents. This improved the accuracy of
the phosphate determination. Often other analytical gear was placed on this
bench.

A salinometer (an electronic instrument to measure salinity) was designed by
Robert Paquetteand installed just forward of the mast. The oxygen titration
bench was on the forward port side. A shower was located just aft of the oxygen
bench and a head aft of the shower. Racks just aft of the mast held about 24
cases of salinity and/or oxygen sample bottles. Each case held 24 sample bottles.
Extra salinity bottles and oxygen bottles were stored in the cargo hold.

One time one of our chemist®pberta Tonerwas refilling the oxygen reagent
bottles and mistakenly poured sulphuric acid in to the basic solution resulting in
an explosion getting the regents onto herself. We unceremoniously shoved her
into the shower and rinsed off the acid. She was not pleased with our action but
she acknowledged the fact that this prevented serious burns.

Scientific cruises of the Brown Bear

The first scientific cruiseBB-1, was made from 11 to 15 March 1952 to explore

the Juan de Fuca canyon. The last criB&: 381, 2830 December 1965, was

made in Hood Canal and the Strait of Juan de Fuca. Cruises were made as far
north as the Bering Sea, as far south as San Diego, and as far west as 180° west
longitude. Some cruises were one day trips while a few lasted nearly three
months. A typical Puget Sound Survey lasted five days. Offshore cruises were
from two to eight weeks.

The first cruise | madeBB-2, 31 March to 2 April 1952 | was a scientific
deckhand. On the last cruigB-381, | was the Cruise Leader. | made a total of

87 cruises on the Brown Bear for 539 days at sea. | was Cruise Leader on 65 of
these cruises.

Puget Sound Surveys

One of the most important series of cruises conducted by the Department of
Oceanography were the surveys of the chemical and physical properties of the
waters of Puget Sound and approaches. These surveys were made on a monthly
basis from June 1952 to November 1954 and then aperiodically until April 1961.
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A total of 46 such cruises were made. The Puget Sound Surveys consisted of 55
stations from the head of Carr Inlet, through The Narrows, up East Passage,
through Admiralty Inlet and to Pillar Point in the Strait of Juan de Fuca. The
waters of Port Susan, Possession Sound, Saratoga Passage and Hood Canal were
also studied.

These cruises were planned so the same stations would be occupied on each
cruise. Many of the stations were at the same location as the Catalyst stations
taken from 1932 to 1942. By so doing, long term records at a given station could
be constructed.

The data derived from these cruises have been published in a series of Technical
Reports and in a major graphical atlas (see chaptgr It has been used by
many outside groups who are interested
as a baseline for the newer data.

Offshore cruises

From 1952 to December 1956, twenty offshore cruises were made Brothe

Bear. | participated in six of these cruises. The first and most memorable
offshore cruise | participated in w&B-4 from 28 April to 8 May 1952 with
Robert Paquettas Cruise Leader. We were planning to make a line of stations,
100 miles long, beginning west of Cape Flattery and then return making a line
further south. The weather turned ugly and we had several days of very difficult
sailing. At that time, the Brown Bear had no bilge keels to dampen the roll so the
rolling and pitching was violent. Everyone, except the cGalqrge Beckenvas

sea sick. We finally gave up, ran with the weather to the north end of Vancouver
Island and back to Seattle through the Seymour Narrows and Georgia Strait. A
write up of this trip is iMppendix 28.

Shortly after this cruise, Frank Princehouse designed bilge keels to be installed
on the Brown Bear. With the approval
with money supplied by ONR, the bilge keels were installed. This substantially

reduced the roll and made the Brown Bear a much more desirable sea going ship.

Swimming sea anemone

Sea anemones are supposed ta
attached to the sea floor and remai
one place for their entire life. B
Charles Yentchand Donald Piercq
discovered one anemongstomphig
coccinea)that refused to remain in o
place. It was a surprise to view
aquaria and find the anemone
moved. This provoked a much clo
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watch. Sure enough when a small sea staapproaced, the anemone detached itself
from the bottom and swam in a contorted manner. This was probably and escape
mechanism We took movies and still photographs of this strange behavior. This
was reported iscience, December 23, 1955, pp. 1331

Arctic trips

Dr. Barneshad secured a contract from ONR to study the Beaufort Sea north of
Point Barrow for potential military use. This study was a cooperative venture
with Scripps Institution of Oceanography (SIODr. Waldo Lion, of NEL

(Naval Electronic Laboratories, San Diego, was the liaison with SIO The
purpose of these trips was to study water properties and movement, the
bathymetry of the Beaufort Sea, and the biological aspects mainly plankton. The
study covered a period of four years from 1950 to 1953. | had the opportunity to
go to the Arctic in 1951 and 1952. In 1951, our group flew to Anchorage on a
military transport cargo plane and then to Barrow Village, by rail road to
Fairbanks and by airplane (a EB}, to meet th&JSS Burton Island (AGB-1), a

265 foot ice breaker. On the first trip we got within 700 miles of the North Pole.
The 1952 trip was cut short because of damage to one of the three propellers.
Our work was a great aid to tHéSS Nautilus when this nuclear powered
submarine made its record breaking voyage under the ice, under the North Pole,
and then to the Atlantic Ocean. Working in a blizzard in September was
interesting. Detailed writaps are in a separate journal titledT r i ps t o
Arctico.

NORACP

NORPAC was a multnational, multiship study of théNORth PACific Ocean.
Oceanographers from Canada, Japan and the United States. Nineteen ships from
14 institutions were used to make this study. The study was conducted between
May and November 1955. Chemical, physical and biological data were collected
in the Pacific Ocean between 20° and 60° North latitude. In all, the institutions in
NORPAC occupied 1,002 hydrographic stations. More than 2,000 plankton
samples were collected. Our contribution was madérown Bear Cruise 110

from 1 August 1955 to 19 September 195Robert Paquettevas the cruise
leader and | was the chemist. We occupied 69 stations, four of which the deepest
sampling depth was in excess of 4,000 meters. The results from this study are
published iINOCEANIC OBSERVATIONS OF THE PACIFIC 1995: NORPAC
(UW library call 551.46058, OC21,1955a).

For the first seven days of our cruise, the wind was from the southwest from 10
to 20 knots and the sea was rough. On 13 August, we put into Cordova, AK for a
few days. Donald S. Hansonwent to Anchorage to visit his family. | collected
fresh water plankton from a near by lake Rarfus Kiserof Centralia College

While in the Cordova area, we did a lot of fishingg borrowed a fishing outfit
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from the skipperfFranklin Princehouse,and caught a 22% pound King Salmon.
| cleaned the fish with aid frolrnold Cruickshank,the chief engineer, and put
into the freezer.

From 25 to 26 August, we went southwest through the Shilikof Strait. The wind
blew from 20 to 40 knots and the sea was very rough. But it was clear and sunny
and the mountains were impressive. We were all glad to get through these
waters.

On 27 August, we put into Kodiak, tied up at the LiddgNeil-Libby dock to

refuel and take on provisions. Several of us went to the Russian Orthodox
Church and met the priesRev. Dr. Roman Strummer He showed us the
building and apologized for his English. He was concerned because English was
his seventh language and he was still learning. We told him he did not need to
apologize as his English was perfect.

After leaving Kodiak, we went to Sand Point, on Popoff Island in the Shumigan
group and tied up to the Wakefield Fisheries dock on 1 September. Wakefield
Fisheries has its headquarters in Bellingham, WA. There was a large King Crab
processing plant near the dock. We talked the manager into giving us a crab leg.
We tried the meat. | think Dungeness meat crab is much better. We walked
around the town on board sidewalks. These were necessary because most of the
ground was tundra and very water logged. There were many board side walks

50° EEG |
NORPAC STATION POSITIONS
UNIVERSITY OF WASHINGTON (UW)

1000 METERS.

1000 -1500 METERS
1500 -2500 METERS

2500~ 4000 METER

CAST DEPTH EXCEEDS 90% OF
B80TTOM DEPTH

C@e o -
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because the ground was very soggy. On 2 September, we received news that five
fishing boats had been lost at sea.

On the way back to Seattle, the refrigeration unit for the ‘wafkeezer broke
down. We told the chief enginetr get the system working because we had
nearly one ton of salmon in the deep freeze. Since part of the fish was his, he did
get the system back on line.

Several years lateYVarren Woosterat SIO, told me that our ship had produced
the best suite of data making up the total NORPAC data base.

Bonneville crossing

The Bonneville Power Administration (BPA) wanted to put a high voltage

(230 KV) cable across from about Richmond Beach to Apple Cove Point. The
cable was to be 11% inch in diameter and was to lay on the sea floor. BPA
contracted with Oceanography to determine the feasibility of the selected route.
We made detailed bathymetric charts of the proposed crossing, examined the
sedimentary structure and photographed the bottom. This work was done
between 11 January and 24 July 1953 and was published in December 1953.

Carr Inlet

The US Navy had established an acoustic range in Carr Inlet and needed to have
supporting information on the water properties and how changes in these
properties affected sound velocity and the dispersion of sound. Sixteen cruises
were made to Carr Inlet from February 1954 to January 1955. On some the Carr
Inlet surveys were combined with the Puget Sound Surveys. The acoustic range
was used for about ten years and is now abandoned. The data were submitted
monthly to the Navy in 16 separate reports (Special Reports 3 through 19).

Magna Pipeline

The Magna Pipe Line Companyproposed putting a natural gas pipeline from

the mainland near Anacortes, across Rosario Strait to Fidalgo Island, across Haro
Strait and ending on Vancouver Island. The diameter of the pipe was to be 15
inches. TheB. D. Bohna and Co., Ltd company contracted with the
Department of Oceanography to determine the near bottom currents, the
bathymetry and what type of organisms might attach the pipeline. The work was
done between July and December 1955 usindg-théHydah owned byCleave
Vandersluys The highest bottom currents were observed in Haro Strait where
currents of 2.6 knots were measured 16 inches above to sea floor. There were
other hazards discovered such as a very rapid falloff of the sea floor on San Juan
Island into Haro Strait. This falloff exceeded the bending radius of the pipeline.
The final results were published in Special Report No. 21 tRediminary
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oceanographic report of channels through the San Juan Islands between
Fidalgo and Vancouver Island.

Silver Bay

The Silver Bay Studywas conducted in two parts. The purpose of this study
was to determine the circulation of the waters in Silver Bay near Sitka, AK so
that the optimal placement of an outfall for a proposed pulp mill could be
determined.

The first survey was conducted from 29 June to 11 July 1956 on BiBid43

Clifford Barnes was the cruise leaderCuthbert Loveand| were assistant
cruise leaders. We cruised to Sitka via the Inside Passage. During this time we
made sure our equipment was working properly and we were ready to start our
studies when we arrived. In Silver Bay, we measured water properties and
currents. Current measurements were made with several different types of
current meters suspended from Brewn Bear. We also used drogues and drift
poles. Several small boats were used to chase the drift objects. We used
horizontal sextant angles to determine their positions. We could not work from
midnight to 3:00 AM because it was too dark to see our targets. We put
fluorescence dye in the water and used an aircraft (a Grumond Goose) provided
by the Alaska Fisheries Service to pho
photographer. We spent seven day of intense work and then had one afternoon
to explore Sitka. We worked long hours and accomplished all our work. The
day after we left Sitka, the ship was very quiet. We were all to tired to do
anything except sleep and eat.

The second surveyBB-163), was made conducted from 19 March to 6 April
1957. By this time, | was at Scripps Institution of Oceanography. These two
cruises were paid mostly by tihdaska Lumber and Pulp Company The
results of these cruises were the basis of the doctoral dissertathillilayn
Bruce McAlistertitled The dynamics of a fiord estuary, Silver Bay,

Alaska (UW call GC1.W25 no. 60-65) (TR. 62). The pulp mill was built in
1958 and continue operation for over 30 years.

Field Manual

In earlyl955, the Department of Oceanography received a grant from the US
Fish and Wild Service to conduct a study of the Pacific Salmon (genus
Oncorhynchug in habitat. Observers were placed on several fishing boats that
fished the NE Pacific ocean and the waters of Alaska. Many of these observers
were not oceanographers and needed considerable training. Dr. Fleming asked
me to prepare a field manual describing in detail all the procedures the observer
was to use. | though this would take about three weeks. Actually, it took three
months. The results were published in Special Report 23 Atl&tANUAL
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FOR OCEANOGRAPHIC OBSERVERS ABOARD U. S. FISH AND
WILDLIFE SERVICE EXPLORAORY FISHERIES VESSELS.

While | was at Scripps, this manual was required reading for the Physical
Oceanography class. Some of my fellow students did not think this was fair. But
they read it and hopefully learned something about field observations.

Donald S. Hansonwas the observer on thEV Torganskol. Don quit
oceanography in 1957 and went to the University of Puget Sound to get a
teaching certificate. He marriédlandra Parsonson Saturday, 13 June 1959.
They moved to Anchorage, AK where they taught school for more than 30 years.
Another observer wasRobert Dursch  Bob completed his degree in
Oceanography and taught at Skagit Valley College in Mt. Vernon, WA for many

years.

Seminars

From about 1951 to 195B)aurice Rattraymade it mandatory that every one on

the research staff attend and participate in Wednesday seminars. Subjects were
chosen at random and assigned to a person to prepare a discussion on that topic.
Many of the staff thought it was not necessary for us to be forced into talking
about something in which we were not interested. One time | was supposed to
prepare a discussion about the Gulf of Alaska. |refused. This made the seminars
voluntary and we could speak on any subject we desired.

Department Parties

From 1954 to 1956, the size of the staff of the Department of Oceanography, was
small enough that we could all assembl ¢
became Dr . FIl emingés office and the p
became too large to meet here. We had many conferences and parties that were
enjoyed by all. But as the department grew, much of this comradery was lost.

Leaving Oceanography

For a long time | had a desire to get a PhD. | appliedctgops Institution of
Oceanographyand was accepted as a graduate student beginning in the Fall
Semester of 1956. | formally left the University of Washington on 19 August
1956 and we moved to La Jolla, CAr. Barneskept me on the Oceanography
payroll through 31 October 1956. A detailed account of time in La Jolla is in

chapter 2 and 33.
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Cuthbert Love servicing
an Ekman current meter.

Electric eye photometer on the Brown Bear

Don Hanson getting
a hair cut
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Eugene with his 22.5 pound
king salmon. caught in Prince Willia
Sound

Scientific Party on the NORPAC cruiseg

Front Row: Tom Budinger, Don Hanson,
Back Row ?7?, Eugene, ???. ??. ??, Bob
Paquette, Hewitt Jackson
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Richard Bader putting a
ClarkeBumpus plankton sampler on lirfe.

?7?

Bob Paquette with current meter
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Chapter 33

SCRIPPS INSTITUTIONOF OCEANOGRAPHY
(195671 1958)
Much of the following information was obtained from my diary and
correspondence to family and friends during our stay in La Jolla.

Applying for graduate status

In consultation withmy family, Drs. Clifford Barnes Richard Fleming, and

Thomas G Thompsorand friends, | decided to go back to graduate school.

checked several schools and decided \$mipps Institution of Oceanography

(SI0) in La Jolla, California. | wrote t®r. Roger Randall Dougan Revelle
(19091991),then the Director of Scripps, on Wednesday, 18 January 1956, and

asked how to apply to their graduate prograbr. Norris Watson Rakestraw

(18951982) replied on Tuesday 31 January 1956 and sent the necessary

registration forms. At that time Scripps was part ofuinéversity of California

at Los Angeles (UCLA) Final approval came from Los Angeles. After much

correspondence, | received notification on Thursday 19 April 1956 that | had
been accepted as a graduate student at Scripps with emphasis in chemical

oceanography.

Research Assistantship

While in the process of applying to Scripp
inquired about the possibility of a Resed
Assistantship (RA).  After several letts
between Dr. Norris Rakestraw and myse
was awarded a Research Assistantship (RA
Wednesday 16 May 1956 with the ti@airator
of Marine Chemistry. The RA paid $167.0
per month with full time during the summ
break. Tuition was not paid as | needed to
resident of California to have the tuiti
waived. At that time tuition was $150.00
semester plus $42.00 for incidental expens

For an office, | was assigned room 30 ]
Ritter hall. This was a laboratory with a d (
and had been previously occupied3®gyed e : L
Wardani. Dr. Rakestrrawo sNorgsiVatgonRakesay o
opposite. At the end of the halllargaret King Robinson (1902006) had a

di

r

large office where she processed all the BT (bathythermograph) data for Scripps

and other institutions. | had known Margaret for some time prior to coming to

Scripps.
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The duties of this RA were quite vague at first. In early September 1956 an
agreement was reached. | was to report to BothiNorris Rakestrawand Dr.
Edward Goldberg (1922008). The duties of the assignment were to:

1) Assist in planning the chemical oceanography on any SIO cruises
(except Marine Life Research cruises);

2) Have the necessary equipment and reagents aboard the vessel prior to
sailing;

3) Have properly trained personnel aboard to perform the analyses;

4) Upon return of the vessel to hone port, remove the chemical equipment
and put it in working order;

5) Be in charge of the se@ming chemical equipment stockroom:

6) Reduce the data and verify the results and

7) Analyses the reduced data.

Quite a tall order for a hatfme person. Many of these details could not be
started untilMinoru Koide (19262008) returned from his vacation. Min
returned from vacation on Monday, 1 October 1956. Min and | had first met on
the USS Burton Islandin the summer of 1951. | began the assigned tasks by
checking the chemistry stockroom. It was in good order.

On Friday, 21 September 1956, | received my official pass from NEL (Naval
Electronic Laboratories) so | could go to the Scripps ships that were docked at
NEL. In order to get to the ships, you had to stop at the gate, identify yourself,
show your badge and then you were permitted to go to the ships.

On Friday 5 October 1956, ti®v STRANGER returned from the EQUAPAC
(Equatorial Pacific) cruise. | removed all the chemical equipment, cleaned it and
stored it for later use. THETRANGER was going to Panama the next month as
part of the SCOPEripps OceanicProductivity Expedition) investigation so
there were preparations connected with that cruise.

In addition to this work, th&JSS BURTON ISLAND data has been recently
downgraded to UNCLASSIFIEDDr. Warren Woostelasked me to work up the
chemistry for the 1951 and 1952 cruises.

| assisted with several other cruises including the one | took dR\thidorizon

to Alaska in the summer of 1957. But in general, there was not that much work
to be done so | was assigned to hBlp Charles David Keeling19282008)

with his carbon dioxide research.

|l nvitation to Revelleds house for i ncomincg

Each yearDr. Roger Revelldnad a reception for new students in his home facing
the Pacific Ocean. This was an evening event so spouses could attend and
permitted the new students to get to know each other and to meet the faculty. Dr.
Revelle told us that on one winter morning, about one year prior, he woke up and
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looked towards the ocean. To his amaze
about 20 feet of his land disappear into
Pacific Ocean as he watched. Strong
action over many days had eroded the ba
front of his home.

| was surprised to find a wedding picture
Betsy Fleming,daughter ofRichard Fleming,
sitting on the piano. | had photographed

wedding. Then | remembered that
FI emingbébs and Revell
since Roger and Richard were students at Scripps.

Fall Semester, 1956

For many years there was only classroom and that was in Scripps Hall. It was on
the second floor and had an exit to the outside at the back of the room. This
room held about 50 students and all our classes were in this room. As students,
we spent many hours in this room. Since 1959, several more classrooms have
been added.

| started my formal classes at 0800 on Monday, 17 September 1956. There were
14 of us in this class of new graduate students. This semester ended on Friday,
18 January 1957. The classes met three times a week, Monday, Wednesday, and
Friday. The classes in which | registered were:

cl os e

Ocean 110 Introduction to Physical Oceanographsrthur & Revelle
Ocean 111 Submarine Geology Sheppard & Inman
Ocean 112 Biology of the Sea Johnson

Ocean 251 Problems in General Oceanography Wooster

Ocean 110, 111, 112 and 113 were required gfall .
entering students. Since | had a MS in Chemi. |
and had taken Chemical Oceanography at|
University of Washington, | audited, Ocean
taught by Dr. Rakestraw. He brought in o
faculty members to describe their specific proje
One of the major assignments he gave us to ,
was his translation of the original work of Knud{ =SS
on the chlorinitysalinity ratio of sea water. Th
gave us an insight as to how so few samples
seven) were used to define salinity based upo
chlorinity of sea water.

| kept extensive notes of each class and worked

to make good grade<Dr Martin Wiggon Johnson Martin W. Johnson
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(18931984) taught the Biology directly from his section ®he Oceans |
carefully took class notes and notes frohre Oceans One time these two sets

of notes became mixed and | could not tell them apart so | quit taking notes in
The Oceans.Dr. Johnson had several guest lecturers who described their recent
research.

Some of the guest lectures this semester included:

Dr. George Wistirector of the Institut fir Merreskund, Kiel Germany.
Dr. Alfred Redfieldfrom Woods Hole. He was at Friday Harbor in 1947.
Dr. John Swallowfrom the Institute of Oceanography in England.

Mr. Jaques Cousteaurom France.

Dr. Yoshio Hiyamagdelegate to the United Nations on radioactivity.

Dr. Ken SugawariProfessor Chemistry at Nagoya University.

My grades were good. | received Arfrom Dr. Arthur (Physical oceanography)

and this was no gift as there were onl)
me anA,t here were only 3 AOGs o WtfromoOr. 14 st
Wooster and 8+ from Dr. Johnson. As | stated in a letter to Dr. Barfie$,h i s
semester has seen more of my time spent on studying that than in my pervious
academic career. o

At the end of the Fall quarter, my guidance committee was set up and consisted
of:

Dr. Norris Rakestraw, Chairman

Dr. Martin Johnson and

Dr. Edward Goldberg.

Winter Semester 1957

The winter semester ran from Monday, 4 February 1958 to Wednesday, 22 May
1958. Again classes met Monday, Wednesday, and Friday. | registered for:
Ocean 210 Advanced Physical Oceanography  Dr. Arthur
Ocean 123 Geochemistry Dr. Goldberg
Ocean 223 Beach and Near shore Processes Dr. Inman
Ocean 220A Seminar on marine Geophysics Dr. Raitt

After two weeks, | dropped Ocean 210 because my mathematics was very rusty
but continued to audit the class. | added Ocean 223 for credit.

In Ocean 223, we had an unexpected tr&at. Gifford Cochran Ewing (1904
1988)owned a Grumman Widgeon that could take six passengers plus the pilot
and copilot. The Widgeon is an amphibian but we stayed on land. So one very
nice day, Tuesday 21 May 1957, he flew six members of the class from San
Diego to Santa Barbara going just off shore and at about 500 feet altitude so we
could have a good view of the coast line. | took 22 pictures with my 4x5 Speed
Graphic and 60 color slides. The second group drove to Santa Barbara and we
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drove back to Scripps. This was a
day as well as being very educatio
Dr. Ewing also owned thiea Valencia :
Hotel at 1132 Prospect Street at Gire
| La Jolla. ==

Another project of this class wa
study the currents in Mission Bay.
used five rowboats, without motors,
set drogues, current meters, and—e—— S———

measure the water level. We usedlthe A Grumman Widgeon
results for term papers.

| received anA in geochemistry, &8 in the beach process and Anin the
seminar. This gave me a grade point average of 3.7 for the year.

General exam

The general exam is the first of five examinations leading to the PhD. After
passing the general exam, the student is a candidate for the PhD. The student
must also pass two language examinations; usually French and German. Then
after completing the required course work, the student will take the qualifying
examination which will determine whether or not the student can begin work on
his/her dissertation. The last examination is thesis defense. | passed the German
Language examination on 27 January 1958. | took the French examination on 19
February 1958 and passed.

The committee for my general examination consisted of

Dr. Norris Rakestraw (Chairman),

Dr. Martin Johnson,

Dr. Edward Goldberg,

Dr. Robert Siple Arthur (1926995), and
Dr. Francis Shepherd (189P85

My general exam was in the afternoon of Thursday, 6 February 1958. Dr.
Rakestraw was in Hawaii at that time so Dr. Martin Johnson chaired the
committee. For two hours, they grilled me on many subjects. Dr. Robert Arthur
asked me one final question fihow man:
had been doing this conversion for over ten years, | answered 1.8288 meters
without hesitation. The committee told me to leave but stay close to the door.
Finally, Dr. Johnson came out and congratulated me. | passed this hurdle.

RA Duties

Part of my work as a Research Assistant was to DelfCharles David (Dave)
Keeling with his atmospheric carbon dioxide studies. Starting in January 1957, |
helped develop an equilibrator for measuring gaseous carbon dioxide in sea
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water. The gaseous carbon dioxide analyzer was made by Applied Physics in
Pasadena. It used a bean of infrared light that passed through the gas. A chopper
interrupted the light beam which then struck a microphone. The amplitude of the
signal was a measure of the carbon dioxide content in the gas. With proper
calibration, this was a very good instrument.

On Thursday, 9 May 1957, | went to Shambam Engineering Corporation in
Culver City to see about K&l for sealing a sea water sampler. Then | went to
Western Plastics to see about heat sealing equipment. And finally to Applied
Physics in Pasadena. In the evening, | went to Cal Tech anDrsdwai Wah

(Jim) Chow. We had supper at the Actenea in Pasadena. | drove 295 miles and
got home at 2230. Driving in Los Angeles traffic was very interesting.

Mukluk

| was asked to go on a geophysical exploration cruise aboaRMhdorizon,
code nameUKLUK . TheRV Spencer F. Bairdwas the second ship. | was
to be the lead chemist on the tripr. George Shor (1922009)was the senior
scientist.

The purpose of this expedition was to complete some geophysical exploration
that had started in 1956. Most of the work was seismic profiling. One ship (the
shooting ship) would set of an explosive charge and the other ship (the receiving
ship) would receive the signal by a hydrophone array strung far enough aft of the
shipbs propeller wash to avoid extra
ship put a hydrophone into the water to listen for the detonation. The receiving
ship started a PDR (precision depth recorder). The signal from explosive charge
was sent to the receiving ship by radio and a mark was placed on the PDR chart.
Time ticks at one second intervals, obtained from WWVH, were put on the edge
of the chart. This permitted exact time of initial arrival of all the signals to be
determined with an accuracy of 0.01 second. The signal from the explosion
would travel through the various layers of the ocean floor and the receiving ship
would be recorded this information on the PDR. The time delay between the
explosion and arrival time of the seismic signals depended upon the distance
between the two ships and the density of the bottom layers. The starting distance
was usually about one hundred nautical miles. At this distance, about 300
pounds of TNT were used for the explosion. As the distance between ships
decreased, the explosive charge was lessened until only about a five pound
charge was needed. The shooting ship was then went past the receiving ship to a
predetermined distance. At this point, the rolls were reversed with the receiving
ship becoming the shooting ship.

Occasional hydrographic stations would be obtained to determine the sound
velocity and well as other chemical data. The water sampling results were
published in th@ceanic Observations of the PacHit957.
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The week before the cruise, | prepared the chemistry laboratory so we could run
all the necessary analyses aboard ship. | instru8tdd Rewichin both the
oxygen determination and salinity determination. | put a Beckman DU on board
and set up for silicate and phosphate determination. | hBlpeel Keelingset up

the carbon dioxide analyzer and associated equipment. | was to watch this
analyzer during the cruise.Robert (Bob) Rexran the pH and alkalinity
determinations.

We departed San Diego on Wednesday, 8 July 1957, and returned on Monday, 26
August 1957. Thélorizon was larger then thBrown Bear and carried a larger

ships crew and scientific crew. But the available laboratory space was about the
same. Our first stop was at a naval ammunition pier where 22 tons of TNT were
put into the power magazine. We stopped at several places in the Aleutian chain
and went as far north as Il atitude 55A
the chemistry was ran aboard ship including salinity. When we arrived, back in
San Diego all the water sampling data had been reduced and was ready for
publication. | am glad | had this experience of seismic exploration. A copy of
my shipboard diary for this trip is B\ppendix 29

There were marine technicians aboard who actually put the Nansen bottles on the
line and handled the winch. When the Nansen bottles had been retrieved, | would
drain the sea water into the necessary sample bottles for analysis. One time while
| was reading the reversing thermometers, the lead marine technician, Dougal
Reith, challenged my accuracy because of the speed | could read the
thermometers. So he read them and found that | was very accurate. | had to
explain to him that | had ten years of experience in reading reversing
thermometers and had taught others how to read thermometers. He never again
challenged my accuracy.

Fall and Spring Semesters 1958
During the Fall Semester 1957, | took three hours of research (Oceanography
299) and spenta considerable amount of time studying for the qualifying
examination. The research was partly on the polarographic determination of
nitrate in sea water; | continued working with David Keeling on the development
of an gaseous equilibrator for the determination of dissolved carbon dioxide in
sea water. This was quite successful.

In the Spring Semester 1958, | took
Ocean 121 Maine Microbiology by Dr. Dennis Fox
Ocean 299 Research project

SIO Ships
In 1957, the SIO fleet consisted of tR¥ Horizon, RV Spencer F. Bairdand
the RV Stranger. These ships were moored at the dock at the Naval Electronic
Laboratories at Point Loma. This provided a well sheltered area for the ships but
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it was inconvenient to get to the ships. It was a 14 milewanedrive though

city streets. And there was the guard at the entrance to NEL that sometimes
challenged you and your need for admission to the ships. Even with this
inconvenience, we survived and were able to accomplish the necessary field
work.

Sometimes, Scripps sponsored a High School Science Fair Exhibitors with a day
trip on one of the ships. On Monday, 8 April 1957, | participated in such a
cruise. It was part of my job to explain the duties of a sea going chemist and
oceanography in general.

Correspondence with the UW
During my stay at Scripps, | kept in contact with BarnesandDr. Fleming at
the University of Washington. | did this because of friendship and the desire to
eventually return to the Department of Oceanography. These letters described
the events at Scripps and at our home. A separate notebook contains these letters.
| sent Dr. Barnes copies of my class notes

Pier observer

Records of the water characteristics have been taken at the end of the Scripps Pier
for over 50 years. On Wednesday, 11 September 1957, | became the official Pier
Observer and reported to Dr. Arthur. | repladgddylord Miller who was
working on a project witlbr. Walter Munk. My duties were to go to the end of

the pier each week day, take water samples for chlorinity and dissolved oxygen, a
secchi disk reading, and tend the tide gage. Occasionally | had to repair broken
parts. In August 1958, | prepared a pier observers manual for my successors to
use.

The International Geophysical Year (IGY) office sent two cinematographers,
Tony Gulleeand Roy Brubaker from TV station WGBH, 84 Massachusetts
Avenue, Cambridge, Mass. to film many of the research projects going on at
Scripps,

especially the projects connected with IGY. They were preparing a movie
promote oceanography. The photographers wanted movies of the pier observer at
work so | was drafted to fulfill this daunting job. It turned out that this sequence
was the opening sequence of the movie. | used this movie many times when |
was teaching Oceanography 101 at the University of Washington. The students
were often surprised to see their instructor as one of the stars of the movie.

Glass blowing

A fisheries faculty member needed some special laboratory equipment that had to
be constructed. It involved considerable scientific glass blowing. This was not a
difficult task so | did about a weeks worth of scientific glass blowing. | also
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prepared equipment for shipboard use. | enjoyed the glass blowing but | would
never want to do this as a profession.

Elizabeth Taylor (1933 2011)

The brother of Elizabeth Taylor, the movie star, was a draftsman at Scripps.
Occasionally she would visit the campus to see her brother. At this time, she was
not the most attractive woman having put on a lot of weight. 1 found her
automobile to be more intriguing.

Whale spotting scope

On the roof of Ritter Hall, the group of biological oceanographers studying whale
migration had set up a 40 power binocular telescope. They would often sit for
hours counting and identifying passing whales. But when this spotting scope was
not in use, students would often make carefully observations of the beaches on
either side of the pier. As interesting as the observations proved to be, the results
were never recorded.

Antioch Student

Occasionally, Dr Rakestraw would invite students from Antioch College in
Yellow Springs, Ohio to come to Scripps for a semester and work on various
projects. Antioch required a student to have at least two coop work programs
before they could graduat®obert (Bob) Wheelewas assigned to me starting in
April 1957. He turned out to be a quick learner and was very helpful. He went
on theMukluk cruise as an assistant chemist. | was glad to help him during this
time. Bob wrote me a letter of thanks when he left. When | returned to the
University of Washington, | had several Antioch students work for me. Most of
them were very good but | did have one who was less than satisfactory.

Red tide and phosphorescence

The summer of 1958 was exceptionally warm and many luminescent species of
phytoplankton bloomed. In the evening, we would take our daughters to Scripps
beach and play in the water. At first, Rebecca was frightened of the luminescent
but when she saw how it was happening, she had fun causing the organisms to
glow. Many people were on this beach having fun with these glowing
phytoplankton.

Qualifying exam

Before taking the qualifying examination, the student must have proficiency in
two Foreign Languages. | chose French and German. To assist my preparation
in French, | had a tutor in Pacific Beach. One evening while driving home from
the tutor, | was driving north on La Jolla Boulevard and crossed Pearl. | was
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wondering if the stop light was red or green. Very soon a flashing red light
appeared in my mirror. | pulled over and asked the policeman if the light was
green. He wrote out a ticket for running a red light.

For the German examinatioDy. Dennis Foxgave me a reading to translate. |
passed the German exam on Tuesday 31 December 1957 and the French exam on
Monday 10 February 1958. W.ith this requirement out of the way, | then
concentrated on the Qualifying Examination.

In the late spring of 1958, from 17 to 20 March 1958, | got conjunctivitis (pink
eye). This made studying difficult because my eyes were very light sensitive and
required the use of sun glasses even in low light. | went to a doctor in La Jolla
who had been a navy doctor. He said that everyone on his small ship had come
down with conjunctivitis. He used the recommended treatment on the enlisted
men and his own treatment on the officers. The officers were cured in a few days
but the enlisted men took much longer. So he now uses his own treatment, one
shot in the rear and eye drops, which cured my case in about three days.

In late June 1958, my doctoral committee was set up. Members were:
Dr. Norris W. Rakestraw, chairman,
Dr. Edward Goldberg (chemistry oceanography),
Dr. Robert S. Arthur (physical oceanography,.
Dr. Warren S. Wooster (descriptive oceanography),
Dr. William Feger (biological oceanography) and
Dr. James N Pitts (UC Riverside campus, chemistry)

Since | had not mddr. James N. PittsPr. Rakestraw set up an appointment for

me to meet him on the UC Riverside campus. | had the use of a company car to
drive to Riverside. My family went with me. After this meeting | spent
considerable time studying all sorts of oceanography.

The date for my qualifying examination was set for 1330, Monday, August 18,

1958 and held in Room 202 Scripps Hall. This was a four hour oral exam and
consisted of all of all types of questions. Some | could answer directly and others
were so poorly worded that it was nearly impossible to determine what the
examiner wanted. After the questions were finished, | was sent out of the room
to wait. When | was called back, | was informed that | did not pass.

My committee felt that | was weak in the fundamentals of chemistry, largely due
to the fact that it had been over ten years since | have had any formal classes in
chemistry. They did feel that | had an adequate grasp of the supporting subjects
in oceanography and was a very competent oceanographic observer. Also they
felt that | should stay in the field of oceanography. Hence, they gave me two
alternatives:

(1) go back to work or
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(2) go to UCLA or Berkley or some other university offering chemistry and bring
my chemistry up to an adequate working level. This would take at least until
June 1959. After much discussion with the faculty and my family, | decided that
| would go back to work while retaining the option of retaking the qualifying
examination at a later date. | never took this option as work at UW was very
intense and permitted little time for studying or taking formal classes.

During this period, | was not the only one to fail the qualifying examination.
Louis Gordon(chemistry) and several biological majors were on the hit list. Lou
finally went to Oregon State University and did get his PhD from OSU.

Looking for work

| asked Dr. Barnes, in a letter of 26 August 1958, if there was an opening at the
University of Washington. | also checked for job opportunities at Scripps ($598
per month), and Woods Hole ($410 per month) and Amherst ($500 per month).
On 29 September 1958, Dr. Barnes replied that he would indeed like me to return
to the University of Washington. He presented a list of duties and a salary of
$575.00 per month with the title &enior OceanographerAfter looking at all

the options, | chose to return to Seattle. This had been my original plan and my
family was glad to return home. | formally accepted this offer on 29 October
1958 with the understanding that | had to complete some duties here at Scripps
and at our church, and to finish a Master of Science degree. We set the return
date as the second week of January 1959.

In early December, | took the oral examination for the Master of Science degree
with Dr. Rakestraw being the chair of the committee. | passed and was formally
awarded the MS degree on 29 January 1959.

Worked until midDecember 1958

After failing the qualifying examination, Dr. Rakestraw offered me a full time job
at $505 per month until | decided where to work. | was assigned to assist Dave
Keeling with his carbon dioxide project. This was a continuation of what | had

been doing.
| also had a short consulting job with th&rine Advisors wherePaul Horer
was the principal. | worked on a potential sewer outfall being proposed to

discharge off Point Loma | looked at the density structure of the water and made
a determination whether or not the discharged sewage would come to the surface.
This report took about one month to prepare.

On Saturday, 27 December 1958, we left La Jolla and headed back to Seattle.

Printed on 12/7/14 at 11:17:35 page 333



Francis Shepard,
geologist

Warren Wooster,
descriptive oceanography

T ———

Charles David (Dave) Keeling
Carbon Dioxide

Dr. Edward Goldberg
Chemist and member of my committesg
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RV Horizon

RV Spencer F Baird
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