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MY RESEARCH LIFE FOR
THE PAST SIXTY THREE YEARS

1 was born in June 1909 and received my primary school education in Amoy (now spelt as
“Xiamen™), Fujian Province, China. [ received my high school education in both Amoy and
Zhangzhou and graduated from the Xinyuan high school (Talmadge College ) with honour in
1926. My ambition to study agriculture at Nanking University was objected to by my harems s be-
cause Nanking ( now spelt as “Nanjing” ) was too far away fi'rom Amoy. ] was, however, per-
mitted to go to Fukian Christian University at Foochow (now spelt as “Fuzhou”) to carry on my
university education. This was, however, interrupted in December, 1926 because I participated
in a strike against the school which refused to register with our new government. In the summer
of 1927,1 resumed my university education at Amoy University, then a private university, and
enrolled in the Botany Department and 3 years later was appointed an assistant in the depart-
ment. Since 1930, for a period of sixty three years, I have been devoting practically all my time

and energy to seaweed studies.
Ramble of a Scientist

1. How 1 Started on My Seaweed Research

In 1928 I took a course in “ General Phycology” under Professor H. H. Chung,a Harvard
graduate,who used almost entirely American class materials in the course. However, as a young
man eager to learn [ enjoyed the class very much.

When 1 was appointed to be an assistant in Botany in the summer of 1930.1 had to keep
busy gathering class materials, including {reshwater and marine algae, from local sources. 1 was
surprised to learn that quite a few species of seaweeds were utilized by our people for food, for
feed and as fertilizer, and even more surprised that they cultivated a kind of seaweed under the
local name Chicaiya species of the genus Gloiopeltis. 1 initiated a research project on the economic
seaweeds of the Amoy region which was later extended to include cultivation of the Gloiopeltis
and study of its uses and trade. It took me fully two years to finish my first research project on
the Gloiopeltis and the other economic seaweeds of the Amoy region. It was surprising,indeed,
that China in the Song Dynasty about 1000 years ago,started aquaculture of Gloiopeltis without
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any knowledge of its life history. The littoral rocks on which the Gloiopeltis grew in abundance
were cleaned by scraping with knives and other metallic tools at certain time of the year and even-
tually the Gloiopeltis would grow there in abundance. It was even more surprising to note that the
littoral rocks together with the weeds were assigned as properties of certain families. Each family
had a territory in the sea in which the rocks belonged to the family.

The paper on the Gloiopeltis and the other economic seaweeds of the Amoy region was com-
pleted in the summer of 1932.1 was then awarded a junior fellowship by the Rockefeller Founda-
tion which enabled me to carry on my postgraduate work at Lingnan University (in Canton, now
Guangzhou ), where 1 took a course on Economic Botany under Professor F. A, McClure, who
was much impressed with my discussions with him on the Glofopeitis. After 1 showed him my
manuscript ,he suggested its puiblication in the Lingnan Science Journal,then one of the very few
scientific publications in China. He helped me to correct my Engiish and the paper finally appeared
in the first number of the Journal in 1933. That was my first paper ever published. Before the
publication, Professor McClure and T did some investigation in Canton. We found that the sea-
weed was exported from Amoy to Hong Kong and then from Hong Kong to Canton where it was
used by the silk factories in sizing the silk we called “Xiongyunsha” or “Youchou”.

During my study on the economic seaweeds of Amoy, I encountered great difficulty in the
naming of seaweeds,especially in the determination of the species of Gloiopeltis. In the early thir-
ties,it was very difficult to find a good authority on seaweeds, especially Pacific seaweeds. Since
the Chinese seaweeds flora must be quite similar to the neighboring Japanese counterpart. I sent a
letter to Dr. Kintaro Okamura,then the only Japanese phycologist renowned in seaweed taxono-
my in early 1932, requesting him to determine the Gloiopeltis for me. Drs. W. A. Setchell and
N. L.. Gardner of the University of California, Berkeley, were the other Pacific seaweed tax-
onomists;Dr. Gardner had also determined a number of species collected by Professor Chung in
the twenties. Therefore 1 sent another specimen of the Gloinpeltis to Dr. Gardner for his opinion.
Both of them replied in about a month,but their opinions were different. Dr. Gardner wrote that
it was a new species of Gloiopeltis but Dr. Okamura held it was G. furcata (P.et R. YAg. 1 hesi-
tated for a while but finally had to agree with Dr, Okamura since Chinese flora must be quite sim-
ilar to the Japanese counterpart. From this example, 1 came to believe in the difficulty of seaweed
taxonomy , and that before I could to anything in my choice of seaweed cultivation, I should be
familiar with their names. Thus 1 had to take up seaweed taxonomy as my first study target. That
was in the summer of 1932 before coming to Lingnan University. Therefore when I came to
Lingnan University 1 took up the marine algae of Amoy as my thesis subject for M. Sc. degree
since I had then a fairly good collection of Amoy seaweeds and a small reference collection of
Amoy seaweeds collected by Okomoto in the twenties and determined by Dr. K. Okamura. My
thesis on my taxonomic study of Amoy seaweeds was approved by my major Professor, Dr.
Franklin Metcalf and I was conferred a M. Sc. degree in June,1934. In the years at Canton I'col-
lected seaweeds from Swatow (now Shantou) ,Hong Kong,Hainan and Pratas Island.

I returned to Amoy in 1534,moved to Qingdao in 1935, to Canton and Hong Kong in

1938. ,In these years I collected seaweeds in different places along the China coast from Dalian in
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the North to Hainan in the South, including places in the Provinces of Liaoning,Hebei, Shan-
dong, Jiangsu, Zhejiang ,Fujian, Guangdong and Hainan. After I had a representative collection of
Chinese seawceds. I decided on further seaweed taxonomic study abroad. .

In the first period of my research from 1930—1940,1 published 13 scientific papers,includ-
ing papers on seaweeds {rom Amoy,Hainan, Tsingtao (now Qingdao) ,Chefoo (Now Yantai)
and on marine algae new to China. '

2. My Life in the United States

1 went to Ann Arbor,Michigan, U. S. A. in 1940 to study my collection of Chinese sea-
weeds under Professor W. R. Taylor. 1 was awarded a University Fellowship. During the two
years stay at Ann Arbor I utilized almost every minute of my time to my seaweed taxonomy stud-
ies. I remember, during my second year at Ann Arbor,my regular work schedule was from 1 p.
m. to 8 a. m. I scarcely had four hours of sleep every day. I successfully defended my thesis in
spring, 1942 and was awarded a D. Sc. degree.

It was then about five months after the Pearl Harbour attack by the Japanese and the U. S.
was at war with Japan,the Pacific was no more a peaceful ocean and normal traffic between Chi-
na and the U. S. practically stopped. 1 talked with my teacher about my work and Prof. Taylor
persuaded me to apply for a Kackham Postdoctoral Fellowship. There were then only two such
fellowships at the University and it was indeed very difficult to be granted one of the two fellow-
ships, but with the help of Prof. Taylor I was awarded a Rackham Postdoctoral Fellowship. In
the early forties,a postdoctoral Fellowship was still quite a new thing and no obligation was in-
volved in the ten months tenure. I utilized the opportunity tc visit the marine stations and institu-
tions on the West Coast. I thought at that time that the Japanese would be defeated soon by the
Americans.

What should 1 do 7 I could utilize only a amall part of my time to visit the marine biological
laboratories and institutions and returned to Ann Arbor to carry on my taxonomic studies of Chi-
nese and American materials, and became e'ventually an algal taxonomy specialist. That was,
however, not the object of my seaweed studies. As I mentioned before,the aim of my seaweed
study was not only to name the different kinds of seaweed but eventually to utilize them and sci-

entifically cultivate them in large scale called “marine agriculture ” at that time, mariculture
nowadays. The more I thought about the persons with iron tools scraping over the rocks for the
cultivation of Gloiopeltis, the more I was determined to work at scientific seaweed cultivation. But
scientific algal mariculture still 1:iid not exist then. Even the Japanese nori cultivation in the early
forties was not scientific enough, because they were cultivating something the “seeds” of which
they never saw ;they had to depend on Mother Ocean to give them the “seeds” of the nori. To
work at scientific algal mariculture. I must have the fundamental knowledge of the ocean. Thus,
during my Pacific coast visit of marine stations and institutions, I finally decided that I must go to
an oceanographic institution to take caurses on aceanographic physics and chemistry and the insti-
tution I selected was the Scripps Institution of Oceanography.

At Scripps Institution I took two courses,one on Physical Oceanography under Professor H.
U. Sverdrup, the Director, and another on Oceanographic Chemistry under Professor E. G.
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Moberg. Iinjoyed the courses very much. It was, indeed, very fortunate,for me to take the two
caurses especially that on Physical Oceanography since I broadened my field of knowledge and
came to know something about the environment in which 1 was to eventually start my seaweed
cultivation. 1 especially appreciate knowing Dr. Sverdrup,a well-known Norwegian oceanogra-
pher appointed to the directorship of the Scripps Institution a few years ago.

In March 1943 I was asked by Dr. Sverdrup to take charge of the agar project on behalf of
the institute which had just signed a contract with the U. S. Fish and Wildlife Service to study
American agar resources and to find ways and means to increase the home supply of agar. The U.
S. had a small agar factory in Los Angeles and for years had been depending on Japanese import
for her needs. The war against Japan naturally stopped import of agar from Japan. Shortage of
agar was greeatly felt and the U. S. was forced to declare agar as a war material, The U. 8. Fish
and Wildlife Service sent Dr. Victor Scheffer with his assistant down to Scripps to cooperate with
the Scripps Institution. Qur discussion of the project resulted in the following division of labor,
the Fish and Wildlife Service worked on the chemical side and the Scripps Institution on the bio-
logical side. :

The project started in May. I broke down the biological problems into two, the raw material
Gelidium cartilaginewm and possible substitute material problems. 1,therefore, started a survey of
the economic seaweed resource of the U. S. and their uses as well as factories processing these
products. Three experiments were carried out with the agarweed, Gelidium cartilagineum;1)
growth of the Gelidium under natural conditions and the envionment; 2)growth of the Gelidium
under artificial conditions ;3)photosynthesis of the Gelidium in respect to carbon dioxide concen-
trations, light and temperature.

The experiment on the growth of the Gelidium under natural conditions was conducted un-
dersea since the Gelidium grows most luxuriantly on rocks about 10 meters below the sea surface.
I had to dive in a diving suit about once a month,tag each selected plant with a number and mea-
sure its growth rate and at the same time collected a bottle of water which I brought back to my
laboratory and analyzed iis contents of nitrate and phosphate.

In the experiment on the growth of the Gelidium under artificial conditions,several Gelidium
plants were collected with their substrates from the field and placed in a specially made tank with
seawater regulated to descend about 1—2 meters once in two to three minates to simulate agita-
tion. The Gelidium grew well enough and growth rate was taken.

In the photosynthetic studies,a shaking machine was devised and fragments of the Gelidium
were employed in the experiments;and photosynthetic rates in different CQ, concentration, light
intensity and temperature were investigated. I was fortunate enough to have Dr. Beatrice
Sweeney as my COOperator. _

Regarding substitution material for agar manufacture. Dr. Harold Human of Duke Universi-
ty found a good source of Gracilaria verrucosa on the East coast,] also made a search of the
Gracilaria resources on the West coast and found a good source in San Diego. The material was
regularly collected and tested for its agar content. The agar was found to be of good quality but

the gel had more syneresis and was inferior to that from Gelidium cartilagineum.
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There were then three factories engaged in the extraction of seaweed products. I visited sev-
eral times the Kelco Co. at San Diego,the American Agar Co. at Los Angeles and the Krimko
Co. at Chicago. The Kelco Co. employed the local giant kelp, Maerocystis pyrifera for the ex-
traction of algin, the American Agar Co. the local agarophyte, Gelidium cartilagineum for the
extraction of agar and the Krimko Co. the local carrageenophyte Chondrus crispus of Maine in
the extraction of carrageenin. A fair knowledge of the uses of algin, agar and carrageenin was ob-
tained from the producers of these seaweed products.

People were quite curious why we studied seaweeds and their uses. I was asked by members
of such clubs as the Rotary Club and the Lion Club to give lectures on seaweeds and their uses. 1
talked about what seaweeds are, why we study them and especially pointed out the fact that
some seaweed products are in the ice cream,chocolate milk , puddings etc. they eat. It was indeed a
fact that almost every American does eat something involving some kinds of seaweed products
such as algin,agar and carrageenin. The Americans listening to my lecture were all surprised and
thankful to me for the information.

When I was collecting seaweeds in I.a Jolla one day about fifty years ago, I met two boys
who followed me and were curious why I collected seaweeds. I told them that seaweeds were not
all undesirable but some were nice to eat and some supplied us with such valuable colloidal sub-
stances as algin,agar and carrageenin. They followed me to my laboratory and helped me sort out
the specimens. In my trips to the U. S. in the seventies and eighties,I met both of them and was
indeed surprised to learn that they had selected studies of the seaweeds as their careers and were
very good scientists employihg seaweeds in their research.

In late August 1946,right after the strike of the Pacific sailors,and normal maritime commu-
nication with China was reéumed, 1 decided to return to China after six years’ stay in the U. S.
and asked the Director for approval of my resignation from my job at Scripps. I was indeed sur-
prised to hear a joyous affirmative answer to my request. Sverdrup said to me,“the war is now
over ;you should return to your mother country to help rebuild China”. 1 was even more susprised
when he said “ I shall also return to Norway in a couple of years. ” I said that he was already an
American citizen and he replied that he loved Norway as much as the U. 8. and had kept Norwe-
gian citizenship until sometime after the declaration of war by the U. S, when it was necessary
that some of the work Sverdrup participated in could only be carried out by U.S. citizens.

In this period I published 29 papers,13 on taxonomy, 15 on uses and industry and 1 on pho-

tosynthesis.
My Return to China

I returned to China in December, 1946 and accepted the appointment to the National Uni-
versity of Shandong as Professor and Chairman of the Department of Botany and Associate Direc-
tor of the Institute of Oceanography of the University. I also accepted the appointment as Chair-
man of the Department of Fisheries to take care of the department until I found a new chairman.
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i was later appointed 10 take charge of purchase of scientific equipments from the U. S. These
four jobs kept me very busy,especially in the selection of personnel for the two departments. In
auturnn of 1947 I found a new chairman for the Department of Fisheries but 1 was further en-
gaged in other university business. On June 1949 Qingdao was liberated and in July,Dr. T.C.
Tung.Chairman and Professor of the Zoology Department and 1 were invited to a national meet-
ing on Science and Technology in Beijing where we talked with Professor Kezeng Zhu of the
Academia Sinica on the necessity of establishing an Institute of Oceanography in New China. In
the spring of 1950,three representatives from the Academia Sinica came to Qingdao to talk over
with the University on the appointment of Dr. Tung and I to new posts at the to-be-established
Marine Biological Laboratory. The Marine Biological Laboratory was established on August 1,and
Professor Tung and 1 were appointed to head the laboratory.

The Academia Sinica Marine Bioclogical Laboratory was promoted to the Institute of Marine
Biology in 1957 and to the Institute of Oceanology in 1959. Most of my accomplishments flowered
and bore fruit in New China, and covered three periods. In the first period (1950 —1966) 1
served as a research professor in charge of the botany group. As the first Associate Director of
the institute, 1 had to devote a great part of my time to the running of the institute, since the Di-
rector. Professor Tung, had to serve concurrently as Vice President of the University of Shan-
dong (1951 —1954), Associate Director of the Division of Life and Earth Sciences of the Chinese
Academy of Sciences (1954 — 1957 ), and Director of the Division of Life Sciences (1957 —
1966 ). In this period 1 pulished 70 scientific papers and 2 books. In the second peried (1966—

” when practically all scientists in China were

1976 during the so-called “Cultural Revolution
prevented from active science research, I published only two papers. In the third period (1976—
1993) afier the culiural revolution, 138 scientific papers and 6 books were published.

In September to October, 1975, I had the opportunity to revisit the U. S. A. after I left
that contry in December, 1946. I acted as vice-Chairman of the Chinese Delegation for Science
and Technology. The Chairman was the late Professor Peiyuan Zhou, the renowned Physicist and
past President of the Chinese Association for Science and Technology. We went to Washington
D. C. and attended a party celebrating founding of the People’s Republic of China on October
First. In the party a member of the State Department approached me,introduced himself and told
me that President Ford of the U.S. A. would like very much to ‘meet with me as an old school-
mate. | remembered vaguely that Mr. Ford was a Michigan football player when 1 was a post-
graduate student thirty something years ago. The next day the entire Chinese delegation was in-
vited to visit with President Ford. When we were waiting at the visiting room, President Ford
came in with some officers and I was introduced to him. The White House photographer took a
picture of me shaking hand with President Ford with Professor Zhou and Ambassdor Huang
standing beside me. It was indeed a very memorable meeting. The delegation was divided into 2
groups ,one under Professor Zhou to visit some scientific insititutions and the other under me vis-
iting principally marine science institution, such as the Woods Hole Oceanographic Institution,
Lamont Geological Survey, Scripps Institution, etc. Our visit to the Scripps Institution of O-

ceanography was a very memorial one. The Director , Professor Nierenburg offered us a big wel-
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