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ANNUAL REPORT 1953-54

In its twenty-ninth year the Hawaiian Academy of
Science functioned under a new structure that was
defined by the revised Constitution adopted in April,
1953, and that was designed to spread the load of
Academy responsibility farther and to permit it to
undertake a more significant role. Success in spread-
ing of the load is evident from the lists of officers
and committee members. It is to be hoped that some
success in expanding the role of the Academy will
also be apparent from the following compilation
from the reports of committees and officers.

MEMBERSHIP

The Academy ended its twenty-eighth year with a
membership of 345. Seventy-two persons were elected
to membership last April and 62 last November. Of
these, 127 were recorded as new members, the other
7 having failed to pay dues. One old member was
dropped and nine resigned. Four losses by death are
the hardest to record. They were:

F. B. H. Brown Wray Harris
Guido Giacometti O. C. Magistad

As of the end of the twenty-ninth year, therefore, the
membership was 458, an increase of 33 per cent. The
election of new members at the final business meet-
ing on April 24 set the membership for the beginning
of the Academy’s thirtieth year over 500.

AFFILIATION

The Academy is affiliated with the American As-
sociation for the Advancement of Science, and was
represented at its 1953 meetings in Boston. Through
the AAAS and its associated Academy Conference,
much of value to the Academy has been received.
The Academy received $117 from the AAAS for
research awards. The Academy Conference has in-
dicated numerous ways in which our Academy might
be of more service to teachers and students of science
in the high schools. In response to a Conference sug-
gestion, our Proceedings have been distributed to all
affiliated state academies of science, and the publica-
tions of 20 of them have been received in exchange.

Seven local scientific societies, listed elsewhere in
these Proceedings, have been designated Associated
Societies of the Academy. The Affiliation Committee,
composed of representatives of these societies, the
Academy’s representatives to the AAAS, and a few
additional members, undertook the administration of
the AAAS research grants. The recipients of the
grants are listed elsewhere. In response to a rec-
ommendation from the Affiliation Committee, the
Academy has commenced advertisement of special
meetings of the Associated Societies that are of gen-
eral interest. v

The Academy was represented at the Eighth Pacific
Science Congtress and on the Conservation Council for
Hawaii, and assisted the Pacific and Asian Affairs

Council in preparing a catalogue of research ot-
ganizations in Hawaii.

PROGRAM

The Annual Meeting comprised two scheduled and
one special session, totaling six evening meetings, at
which 22 individual scientific papers were presented.
These included four papers in a symposium on’ soil
management, the presidential address, and an address
by Dr. Hans Pettersson at a special session sponsored
jointly ‘with the Society of the Sigma Xi and the
Geophysical Society of Hawaii. Seven exhibits at the
scheduled sessions added greatly to the attraction of
the meetings, attendance at which ranged from about
75 to over 150. Business meetings were held during
the first scheduled session in November, 1953, and
following the annual banquet in conjunction with
the final scheduled session in April, 1954. A detailed
program of the meetings and abstracts of the papers
presented are included elsewhere in these Proceedings.

SCIENCE TEACHERS

A special committee was appointed to organize a
competition of high-school students for honorary
junior memberships in the AAAS and possibly other
prizes, and to investigate possible permanent or-
ganization of the science teachers in the high schools
either in or in association with the Academy. The
Academy moved into the field of active assistance to
teachers and students through participation by the
President in “Careers Day” at one of the high schools.

ISLAND OF HAWAIL

Three meetings of the Academy were organized on
the Island of Hawaii by a special committee ap-
pointed to investigate possible interest there. At-
tendance averaged about 40, and the success was so
great that a constitutional amendment was drawn up
to permit organization of regional divisions. The
Hawaii membership has petitioned the Council for
the establishment of a Hawaii Division under this
provision. :

MISCELLANEOUS

Through the co-operation of the University of
Hawaii, the Twenty-eighth Proceedings were pub-
lished in an edition of 850 and distributed to the
membership and to 220 institutions in various sec-
tions of the world. .

Constitutional amendments, drawn up by a special
committee and adopted during the year, changed the
office of vice-president to that of president-elect,
changed the method of election of officers to a mail
ballot, made other minor changes in voting proce-
dure, permitted the establishment of regional divi-
sions, and permitted changes in dues without the
necessity of Constitutional amendment.
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FINANCES
Balance on hand April 17, 1953.. ..o $791
Receipts
Dues $434
AAAS awards 117
Miscellaneous ; 21
Total $572
Expenditures
Proceedings (HAS share)................. $204
AAAS awards 117
Programs* 26
Stationery and mailing .........c..o......... 148
Honorarium 25
Miscellaneous . . 8
Total $528
Net income 44
Balance on hand April 15, 1954.......coomermmneec.e. $835

Liabilities: Dues paid in advance,

less back dues collectible. 159
Net assets $676
Council and Committees
1953-54
OFFICERS
W. B. Storey. President
Colin G. Lennox Vice-President
Doak C. Cox Secretary
Beatrice Krauss Treasurer

Kiyoshi Ito. Councilor (2 yrs.)
Donald Mitchell Councilor (1 yr.)
Harry L. Arnold, Jr...............¢ Councilor (ex officio)

Note: The Council consisted of the officers and the chairmen
of the Membership, Affiliation, and Program Committees.

STANDING COMMITTEES

Membership Committee
iFred I. Gilbert, Chairman
J. W. Balock Harold H. Hagihara
Fritz W. Forbes Evelyn Johnson

Affiliation Committee
Doak C. Cox, Interim Chairman
George O. Burr, Amer. Chem. Soc., Hawaii Sec.
Fred I. Gilbert, Jr., Hawaii Med. Assoc
D. Elmo Hardy, Hawaii. Ent. Soc.
Howard Leak, Geophys. Soc. Hawaii
Katherine Luomala, Anthrop. Soc. Hawaii
G. Donald Sherman, Sigma Xi, Hawaii Chap.
Marlowe D. Thorne, Amer. Soc. Agron.,
Hawaii Chap.
Edward. J. Britten
Leonard Tuthill
L. D. Baver, ex officio

AAAS Representatives

L. D. Baver, AAAS Council delegate and Academy
Conference representative

T. W. Forbes, alternate

Doak C. Cox, Academy Conference representative

Marion Okimoto, alternate

HAWAIIAN ACADEMY OF SCIENCE

Program Committee
Carey D. Miller, Chairman
Harold W. Civin Alexander Spoehr
C. E. Pemberton O. E. Sette

Nominating Committee
Harry L. Arnold, Jr., Chairman
E. H. Bryan, Jr. Robert W. Hiatt
Walter Carter John H. Payne

Aunditing Committee

William M. Bush, Chairman
Chester A. Wismer

Note: The President is ex officio a member of all committees

“except the Auditing Committee, and the Secretary of all except

that and the Nominating Committee.
SPECIAL COMMITTEES

Publication Committee

Marjorie B. R. Milnes, Chairman
Lydia C. Nickerson

Publicity Committee

Mary Lou Rothwell Lloyd, Chairman
Harry L. Arnold, Jr. John D. Ramsey
E. H. Bryan, Jr.

Constitution Committee

W. A. Gortner, Chairman
H. L. Arnold, Jr. David Johnson
E. H. Bryan, Jr.

Science Teachers Committee

R. W. Clopton]

Fritz Forbes § Chairmen
Walter Curtis
William J. Geiger
Natalie Holladay

Hawaii Island Committee

C. K. Wentworth, Chairman
Hannah K. Bowman Amy Greenwell
Clifton J. Davis

Representatives to:

Pacific Science Congtess.................. C. E. Pemberton
Conservation Council Doak C. Cox

ASSOCIATED SOCIETIES

American Society of Agronomy, Hawaii Chapter
American Chemical Society, Hawaiian Section
Anthropological Society of Hawaii
Geophysical Society of Hawaii
Hawaii Medical Association
Hawaiian Entomological Society
Society of the Sigma Xi, Hawaii Chapter

The Academy is affiliated with the
American Association for the Advancement of Science

Morris Pang
Bernard Rose
William M. Spooner

AWARDS
1952-53 AAAS Research Grants
Shirley M. Trefz—For research on “The digestive
physiology of holothurians with reference to their
role in the ecology of coral reefs.”
John Forster—For research on “Samoan communities
on Oahu.”
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Program

FIRST SESSION

November 19, 1953

SOIL MANAGEMENT AND IMPROVEMENT IN
HAWAII—A SYMPOSIUM

R. L. Cushing, Moderator

G. Donald Sherman: The Nature and Potentialities
of the Humid Tropical Soils.

Joe W. Kingsbury: Soil Survey and Land Classifica-
tion in Hawaii.

M. D. Thorne: Recent Advances in the Use of Crop
Residues in Pineapple Production.

Roger P. Humbert: Building Hawaiian Soils.

November 20, 1953

William F. Royce and Tamio Otsu: Finding Skipjack
in Hawaiian Waters.

Sidney Halperin and Richard G. Johnson: Psycho-
logical Test Findings Prior to and Following Treat-
ment of an Acute Mental Illness.

E. J. Britten: Cytology of Hawaiian Plants.

Earl M. Bilger, Leonora N. Bilger, and Clarence
Suzuki: The Bound-Water Concept and the Karl
Fischer Reagent.

George W. T. C. Chu and Charles E. Cutress: Human
Dermatitis Caused by Marine Organisms in Hawaii.

David H. Crowell: Reliability in the Measurement of
Intelligence Scores of Cerebral-Palsied Children.

Exhibits

Bernice P. Bishop Museum and A. H. Cornelison:
Hawaiian Semi-Precious Stones.

Soil Conservation Service, H.S.P.A. Experiment Sta-
tion, and University of Hawaii: Hawaiian Soil
Types and Their Distribution.

Pacific Oceanic Fishery Investigations, Fish and Wild-
life Service: Pacific Oceanography.

SPECIAL SESSION
(Sponsored jointly with the Society of the Sigma Xi
and the Geophysical Society of Hawaii)
January 6, 1954
Hans Pettersson: Recent Deep-Sea Research

FINAL SESSION

April 22, 1954

C. E. Pemberton: Report on the Eighth Pacific Sci-
ence Congress in Manila.

Ernest K. Akamine, Toru Arisumi, and Martha Naka-
yama: Tolerance of Chinese Bananas to Ethylene
Dibromide.

E. J. Britten: Photography as an Aid to the Research
Worker.

Doak C. Cox: Shape of the Mixing Curve in a
Ghyben-Herzberg Lens.

Harold S. Palmer: Geomorphic Contrasts within the
Koolau Range.

April 23, 1954

Charles H. Lamoureaux, Martha H. Bell, and David
Gould: Stelar Morphology of Hawaiian Pterido-
phytes.

Charles F. Poole: Tomato Ascorbic Acid Inheritance.

Constance E. Hartt, Hugo P. Kortschak, and George
O. Burr: Photosynthesis by Sugar Cane Fed Radio-
active Carbon Dioxide.

Donald C. Matthews: Further Studies on Hermit Crab
Reproduction.

Shoichi Hashimoto: Chemical Fertilization of Mullet
Ponds.

Exhibits

J. Warren White: Orthopedic Manifestations of Han-
sen’s Disease.

C. E. Pemberton: Insects of Potential Danger to Ha-
waii.

E. J. Britten: Photography for the Science Worker.

April 24, 1954

Business Meeting

Address of the Retiring President, W. B. Storey:
Cytology of Taro and Other Edible Aroids.

ISLAND OF HAWAII
) COMMITTEE
October 10, 1954
Kenneth P. Emory: Studies in Polynesian Archae-

ology.

February 5, 1954
Clifford J. Davis: Oriental Fruit Fly (Dacus dorsalis)
Investigations on the Island of Hawaii.

March 19, 1954
Gordon A. Macdonald: Philippine Volcanoes.

Abstracts

THE NATURE AND POTENTIALITIES'
OF THE HUMID TROPICAL SOILS

The development of agriculture in the wet tropics
has always been the object of much speculation. Many
diverse opinions, ranging from pessimistic to optimis-
tic evaluations, are held by the various students of
tropical soils as to their potentialities for supporting
a productive agricultural system.

The humid soils cannot be considered on an annual
rainfall basis alone. Under tropical weathering con-
ditions, widely different soils can develop under an
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annual rainfall of 100 inches. The distribution of the
rainfall during the year is equally or more important
in the development of tropical soils as is total rain-
fall. Thus, in discussing the humid tropical soils, it
was found necessary to include all soils which are
dominated by seasonal wet conditions, which means
all soils which owe their chemical and physical prop-
erties to weathering in a preponderately wet condi-
tion. In doing this, soils developed under wet and
dry conditions are included. Factually, such an inter-
pretation will permit us to eliminate the tropical
black soils, the “red and black” complex soils, and
the friable tropical red loams. It does include those
various types of soils which have been called laterites.
The laterite has been described as being the follow-
ing: (1) A ferruginous cell-like, concretionary, slag-
like material which will harden on exposure suf-
ficiently to use as a building material; (2) ferrugi-
nous soils having a definite accumulation of iron
oxide, especially in concretionary form; (3) a soil
containing bauxite in sufficient quantities to be called
an ore; (4) a ferruginous bauxite; (5) titaniferous-
ferruginous soils; (6) titaniferous-bauxite soils; and
(7) a soil in which the oxides of aluminum, iron,
and titanium make up more than 90 per cent of the
soil constituents. All the soils listed above occur in
the wetter tropical regions. Weathering environment,
especially climate, determines which one of these soils
will be the ultimate product of soil development.
Under a climate having alternate wet and dry sea-
sons, the ferruginous and titaniferous-ferruginous soils
will develop, whereas under continuous wet condi-
tions bauxite formation is favored. However, this
statement only covers the general types, because in
nature there is a certain amount of overlapping.

In tropical areas, the dev/elopment of agriculture in
the wet tropical regions has been very primitive. It
has consisted of clearing a patch of soil by removing
the forest, and growing crops on this clearing as long
as crop production is satisfactory. When unsatisfac-
tory yields were obtained, the area would be allowed
to return to the forest and a new area was cleared.
Under this system the soil deteriorated fast. The
ferruginous types harden into crust which is so hard
that plant growth is impossible. The bauxite types
harden some, but of more serious consequences is
the soil deterioration due to loss of nutrient ions
through leaching, the loss of organic matter due to
oxidation, and, most serious of all, the loss of adsorp-
tive capacity of the soil. Regardless of the type of
soil, the exposure causes the development of serious
physical and chemical properties, which adversely
affect the growth of crops. Only in Indonesia and the
Hawaiian Islands has a successful system of agricul-
ture been developed in the humid tropical areas. In-
tensive use of chemical fertilizers has maintained a
reasonable productivity of these soils. In Java the
development of laterite crust is still a problem in
these areas, but even there some progress has been
made.

In the Hawaiian Islands, the humid areas are the
only ones which still have appreciable amounts of
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undeveloped land. The soils of the Humic Ferrugi-
nous group have been developed by the sugar and
pineapple industries, but because of their low: pro-
ductivity they have been either abandoned, taken
over by small farmers, or used as pastures. Pasture
management has been reasonably successful as long
as the soil has been heavily fertilized and steps taken
to prevent dehydration. The latter is accomplished
either by using mulches and cover crops or, in the
case of pastures, by preserving a good grass cover
by not overgrazing. The soils of the Humic Latosols
and Hydrol Humic Latosols are used for growing
tree crops, coffee and macadamia nuts, sugar cane,
vegetables, and pastures. In general, tree crops which
can take a very heavy rainfall are best adapted to
these areas. These soils produce poor yields of sugar
and vegetables, and, although some grasses make ex-
cellent growth, they are of an inferior type from a
nutrition standpoint. However, these soils do offer
opportunity for expansion in Hawaii through (1) in-
troduction of new methods of soil management which
will maintain desirable chemical and physical prop-
erties; (2) the introduction of new crops, such as
passion fruit and tropical legumes, adapted to the
rainfall of these areas; (3) the development of exist-
ing crops, such as macadamia nuts, which are adapted
to the area; (4) fertilizer practices which will raise
the level of fertility of these soils; and (5) a public-
supported program of planting forest trees of eco-
nomic value, such as trees which can be utilized for
their lumber or for other wood products.

G. DONALD SHERMAN

SOIL SURVEY AND LAND

CLASSIFICATION IN HAWAII

A Dbasic systematic and scientific approach to
soil management and improvement has been made
through the use of soil surveys and land capability
classification.

A soil survey is an inventory of soil characteristics
and associated factors shown on an aerial photograph
or other satisfactory base in accordance with na-
tionally established standards.

Factors observed for mapping soil differences are
effective soil depth, texture, permeability of the sub-
surface, underlying material, slope, erosion, climate,
and other factors essential to land use. Symbols to
designate these conditions are listed and defined so
uniformity in mapping is obtained.

Two nationally developed types of surveys have
been used—the morphogenetic or taxonomic type and
the utilitarian type.

Soil classification of the taxonomic type progresses
systematically from the broad group of conditions at
the “order” level through the suborder, group, family,
series, to the narrow group of conditions—the soil
type. Names are assigned to the soil series which are
correlated nationally to prevent the same name from
being used for two different soils.

The utilitarian type of survey was designed to
symbolize factors on the map so that the map, na-
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tionally, could be interpreted in the field. If the
number or letter and its position in the symbol is
known, a general picture of the land condition and
general use potential can be obtained.

Land capability classification is the systematic ar-
rangement of different kinds of land to show its most
intensive safe use and management requirements. The
land capability classes are designated by Roman num-
erals I through VIII—I being the best land and VIII
having no agricultural value. These classes are fur-
ther divided into subclasses which indicate the general
problem. The class, subclass, and unit are called the
land capability unit and may include one or more
soil mapping units.

There is a national movement to merge the two
types of surveys, wtihout losing the desirable features
of each, with the land classification system.

Soil surveys and land classification are used pri-
marily in research and land management. Experi-
mental data and land management trials on known
soils can be projected to these same soils in other
areas. Such data can be used for technical assistance
to farmers and ranchers, for irrigation development,
and for forest management.

JOE W. KINGSBURY

RECENT ADVANCES IN THE USE OF CROP
RESIDUES IN PINEAPPLE PRODUCTION

Pineapple culture presents an unusual opportunity
for utilization of crop residues. The amount of
residues is large and there is often a rather long time
available for their treatment. The main methods of
trash utilization which are to be discussed are:

1. Plowing under of trash. This is the most usual
method. The machinery for accomplishing this has
been improved recently so that the time required may
be markedly decreased.

2. Burning of trash. This is generally considered
as an “emergency measure” and not one to be prac-
ticed regularly. Considerable effort has been devoted
to the evaluation of this practice, and some of the
results are discussed.

3. Leaving residues on the surface as “trash mulch.”
This is a newer development which offers great ad-
vantages for the dry areas. Recently developed ma-
chinery for handling trash has allowed field-scale
installations to be made. Some experiments evaluating
trash mulch are discussed.

M. D. THORNE

BUILDING HAWAIIAN SOILS

The Hawaiian Sugar industry has several thousand
acres of land, the productive capacity of which is
limited by poor physical properties of the soil. Re-
stricted root growth in the heavier clay soils, such as
the gray hydromorphic and dark magnesium clays,
limits the tonnage of cane and sugar that can be
produced.

An active research program has been pursued in
recent years in the improvement of the physical prop-
erties of these soils by additions of organic materials.

Excess bagasse, or that not used for fuel at the sugar
mills, and cane trash separated from the stalks in the
cleaning plants have been used in quantities ranging
from 5 to 60 tons dry weight per acre, with resulting
increases in yield from 1 to 2.7 tons of sugar per acre.
The beneficial effects in “soil tilth” have been ob-
served to last for a minimum of 15 years, thus mak-
ing it economically feasible to undertake costly soil
improvement practices.

The accompanying moving picture, “Building Ha-
waiian Soils,” showed cane trash hauled from the
Kekaha Sugar Company mill to storage areas on
sandy waste land, reloaded after 2 years and trans-
ported to the field, dumped and spread, and finally
incorporated in the heavy clay soils by the Towner
44-inch disk plow, Howard rotary hoe, and the Storey
plow. The addition of 15 to 20 tons of organic matter
per acre, well distributed throughout the plowed
depth, ensures better internal drainage and aeration
and encourages deeper rooting of the sugar cane.
Significant increases in yields of cane and sugar have
resulted.

The movie also covered the operations of the hy-
droseparator at Ewa Plantation Company, where 35
acres of new land are made each year. The mud from
the cleaning plant is pumped a distance of approxi-
mately 2 miles and deposited on coral outcrops with
thin pockets of residual soil. Twenty- to 24-inch de-

‘posits of silt and clay heavily laden with finely

divided organic matter eventually settle to soil depths
of 15 to 18 inches. This man-made land produces
lush-growing cane which is used for seed. As newer
areas come into production, the older areas are then
used for commercial sugar production.

ROGER P. HUMBERT

FINDING SKIPJACK IN HAWAIIAN WATERS

On six cruises around the Hawaiian Islands during
1953, 90 days were spent searching for skipjack
(aku) schools. Six flights in U. S. Navy PBY am-
phibians were also made. The purposes were to
evaluate and improve the scouting techniques and to
determine the distribution of the skipjack.

Skipjack schools are located almost entirely by ac-
companying birds which flock and maneuver charac-
teristically when working over skipjack. Flocks are
seen as far as 4 miles out from the vessel, but most
are seen within 2 miles. A new method of estimating
the scanning efficiency indicates that only 6 per cent
of total flocks are seen beyond 2 miles, and 39 per
cent between 1 and 2 miles. Obviously many flocks
are missed. Careful scanning aft of the vessel on
recent cruises resulted in up to a 40 per cent increase
in number sighted.

Numerous factors affecting the occurrence of flocks
and the methods of sighting them were investigated.
Poor weather conditions reduced the proportion of
distant flocks seen. Large flocks were seen farther
from the vessel. Fishermen maintain consistent
watches and are good at estimating distances. In April
more flocks were seen in early morning and mid-
afternoon; in June more around noon.



Airplane scouting is much less effective than vessel
scouting, probably because the dark-colored birds
cannot be seen against the water.

The local fleet catches 75 per cent of skipjack
within 20 miles of land, but skipjacks are not more
abundant there. In this zone during the spring 4.9
schools per 10-hour day were seen, whereas 7.0 were
seen in the 20- to 40-mile and 5.2 in the 40- to 60-mile
zone. During autumn, skipjack schools were about
equally abundant south and west from the Islands out
to 300 miles but were less abundant to northeast.
The best area in autumn was near a large eddy 80
miles west of Hawaii, outside the active range of the
fleet.

The average number of schools seen per day was
4.2 in February, 8.5 in April, 7.0 in June, 3.8 in
September, and 2.5 in October.

W. F. ROYCE AND

TAMIO OTSU

PSYCHOLOGICAL TEST FINDINGS PRIOR TO
AND FOLLOWING TREATMENT OF
AN ACUTE MENTAL ILLNESS

The individual case used in the discussion was a
25-year-old male member of the Armed Services.
He was admitted to the hospital because of severe
anxiety, considerable somatic concern, feelings of
guilt and of a desperate need for help in order to
avoid “breaking up.” He was admitted to the closed
Service with an initial impression of incipient schizo-
phrenia. After a few days’ stay on the closed Service,
the initial panic-like reaction subsided. He was then
transferred to the open. Service for further observa-
tion and possible psychotherapeutic treatment. The
patient’s symptomatology decreased, and he stated,
“I've regained the normal outlook.” Examination,
however, showed a serious underlying pathological
residual. He did appear well motivated for psycho-
therapy, particularly because of a strong anxiety ele-
ment and a desire for change. Detailed psychological
testing was performed before active therapy on the
eleventh of the month of his admission. A similar
battery of tests was again administered on the twenty-
fifth of the following month upon completion of a
brief but intensive course of psychotherapeutic inter-
views. The patient was seen in daily hour interviews
for 24 sessions. After establishment of the therapeutic
relationship, he was allowed to ventilate and even-
tually to regress symbolically to an infantile level of
conflict within the therapeutic situation. He was able
to achieve a symbolic release of long-repressed, un-
conscious materials, and to visualize consciously some
of his original conflicts and ambivalences. In the
therapeutic framework, his recognition of his “sub-
conscious or deeper self”’ could be accepted and re-
integrated into his functioning personality. This
corrective emotional experience allowed for a release
of hostile and other unacceptable feelings without the
previous overwhelming guilt.

Such an experience, no matter how intense, is too
brief to undo, by itself, behavior patterns set up and
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conditioned over many years. It is felt, however, that
it opened the way for further emotional and pet-
sonality growth, and probably avoided an overt and
serious psychotic break. The release and insight can
be sufficient, we believe, to open the way for con-
tinued personality strengthening, productivity, and
peace of mind.

" The dramatic changes observed prior to and fol-
lowing therapy were likewise demonstrated by psy-
chological tests. The test results were demonstrated
in a series of eight slides.

SIDNEY L. HALPERIN AND
RICHARD G. JOHNSON

CYTOLOGY OF HAWAIIAN PLANTS

Cytology has proved in recent years to be in-
dispensable in determining interrelationships among
plants. It has provided a valuable tool in differentiat-
ing species and in analysing the probable parentage
of natural hybrids.

The unique character of Hawaiian flora is in-
dicated by the high percentage of endemism found
therein. Ninety-four per cent of the native species
and 13 per cent of the genera are found nowhere else
in the world. This remarkable example of evolution
might be expected from one of the most isolated
island areas of the world. But there are also examples
of isolation within the island group which are re-
markable. Some species have developed their whole
evolutionary species history apparently confined to a
small section of one gulch—an area comprising only
a few miles.

No less interesting than the evolutionary develop-
ment of species within the Islands is the relationship
of the island flora to that of other areas. Cytological
evidence should provide valuable information regard-
ing the geographical origins of the first plant invaders
of the Islands. :

Polymorphism of Hawaiian species has some-
times discouraged critical taxonomic work on certain
groups. Cytological work on such groups, particularly
where differences are at or below the species level,
would probably be less conclusive than it would be
in settling the correct relationships of distinct species
within a genus. Cytological comparisons between a
controversial member of a genus with other members
of that genus might reveal a picture different enough
to warrant transferring the species in question to
another genus.

Natural crossing among our native species forms
another interesting phase of the cytology of Hawaiian
plants. Certain apparent cases of natural hybridiza-
tion between closely related species must wait for
cytological and, if possible, genetic study for con-

-firmation.

Present knowledge of Hawaiian plants is very
sketchy. Workers outside the Islands have contributed
a little to our knowledge, but workers here must be
encouraged in this study.

E. J. BRITTEN
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THE BOUND-WATER CONCEPT
AND THE KARL FISCHER REAGENT

Since 1894 and perhaps earlier, the concept of
“bound water” has entered into the considerations of
research workers who were concerned with the mois-
ture content of their biological working media and
related materials, such as soils. The elder Gortner is
probably more responsible than anyone else for giv-
ing the bound-water concept a strong place in studies
of plant and animal colloids. Prominent for over
half a century, the idea received strong support in the
present in Crafts’ excellent treatise, “Water in the
Physiology of Plants,” in the words, “To deny the
binding of water molecules would require a com-
plete neglect of those secondary valence forces that,
through hydrogen bonding, account for so many of
the unusual properties of water.”

Crafts also pointed out that, although a study of
12 different methods for determining bound water
showed variations in results, all methods showed ap-
preciable quantities of water that failed to obey the
laws of dilute solutions and differed from ordinary
water in its action as ‘a solvent. The concern of
differences of opinion that have characterized the
bound-water problem through many years has been,
not that there is no such entity, but that the idea
cannot easily be pinned down to definition and char-
acterization inasmuch as different methods lead to
different results.

The authors of this paper hold that such variations
are unimportant compared with the fact of bound
water and emphasize the point that bound-water data
are strictly relative to the methods used. This is so
for readily understandable reasons when the char-
acter of the methods are taken into consideration.

Experimentally the strict relativity of data to
methods used was established by determining the
bound-water content of three Hawaiian soils by two
extreme methods, the dilatometric procedure which
did not easily cause the “unbinding” of water and the
Karl Fischer potentiometric titration method which
involves the use of a very “thirsty” reagent. Omitting
details for lack of space, the average results, expressed
in terms of bound water per 100 grams of oven-dry
soil, for the dilatometric determinations were 29.85,
29.27, and 6.55. Corresponding values for the Karl
Fischer analysis were 1.12, 1.08, and 0.11 in the same
order.

Obviously, almost all the water present in the soil
samples was titrable by the Karl Fischer reagent,
whereas the dilatometric method showed relatively
large amounts incapable of being frozen out. The
wide diversity in values obtained from the two sets of
analyses emphasizes once more the relativity of bound-
water values to the method employed and most likely
to the character of samples and types of binding
forces. These conclusions do not, however, vitiate the
whole concept of bound water but strengthen its
importance when considered in the light of a con-
trolled and comparable set of experiments.

EARL M. BILGER, LEONORA N. BILGER,
ANTON POSTL, AND CLARENCE SUZUKI

HUMAN DERMATITIS CAUSED BY
MARINE ORGANISMS IN HAWAII

The investigation of dermatitis-producing marine
organisms in Hawaii, sponsored by the Public Health
Service, has to date revealed several demonstrable
agents belonging to the phylums Platyhelminthes and
Coelenterata.

In the phylum Platyhelminthes one Hawaiian spe-
cies has been found to cause dermatitis. The organism
is the cercaria of the avian schistosome, Austrobil-
barzia variglandis (Miller and Northup, 1926) Pen-
ner, 1953. The intermediate host of this trematode is
the marine snail, Littorina pintado Wood; the defini-
tive host is the ruddy turnstone, Arenaria interpres
interpres (L.).

The coelenterate species that thus far have been
implicated in cases of dermatitis represent six orders
of the phylum. These all contain stinging cells
(nematocysts), contact with which is capable of
evoking a dermatitis and, in some cases, anaphylactic
shock. .

Two species of the order Hydroida that have been
incriminated are Pennaria tiarella and Halecium
beani, the latter previously reported as a cause of
dermatitis by G. De Oreo (Arch. Derm. Syphilol.
54: 637-649, 1946).

Several species of Hawaiian medusae are capable of
causing dermatitis and anaphylactic shock. Three
species occasionally encountered on the reefs and
unprotected coasts are a trachyline medusa, Liriope
sp.; a siphonophoran medusa, Physalia utriculus; and
a cubomedusa, Charybdea moseri. Two species com-
mon the year around in bays and salt-water canals
are a semaeostomian medusa, Aurelia labiata, and a
rhizostomian medusa, Cassiopea medusa. Contact with
any of these may cause a dermatitis. In addition, the
slightest agitation of water surrounding Cassiopea de-
taches myriads of minute mouth parts, all containing
numerous nematocysts and capable of living sus-
pended in the water for days. These free particles
have been used experimentally to produce dermatitis
in rabbits and humans.

The relationship of the so-called “Pearl Harbor
Itch” (Arnold and Bonnet, 1950) and dermatitis
caused by the above-mentioned marine organisms is
currently being investigated.

GEORGE W, T. C, CHU AND
CHARLES E, CUTRESS

RELIABILITY IN THE MEASUREMENT
OF INTELLIGENCE SCORES
OF CEREBRAL-PALSIED CHILDREN

The reliability of objective psychological evalua-
tions of cerebral-palsied children has been questioned.
These results, nevertheless, are important to medicine
in determining individual prognosis for rehabilitation.

This investigation attempts to estimate reliability
coefficients for intelligence scores of cerebral-palsied
children by taking into account the effect of the test-
retest interval and by disregarding the particular in-
strument used and the specific psychologist involved.
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Cerebral-palsied children on the register of the
Bureau of Crippled Children, Board of Health, Hono-
lulu, who had (1) two or more psychological ex-
aminations, (2) the first and last of which involved
the same instrument, and (3) had mental ages spe-
cifically stated by the examiner, were placed in two
groups on the basis of the test-retest interval. Group
I, N = 28, represented an average test-retest interval
of 15 months and Group II, N= 33, an average test-
retest interval of 43 months. For these groups and
the total group, respectively, Pearson product mo-
ment correlation coefficients were computed.

Coefficients of reliability obtained were as follows:
Group I, r = 4.98; Group II, r = +.78, and Total
Group, r = +.92. By means of Fisher’s z transforma-
tion these obtained reliability coefficients were con-
sidered highly significant.

These results indicate that intelligence scores of
cerebral-palsied children vary little over short test-
retest intervals and vary more over longer test-retest
intervals. Extremes in variability are related to initial
examinations which were done at very early ages and
which tended to be overestimations.

Generally speaking, intelligence scores of cerebral-
palsied children are reliable, in spite of what measur-
ing instrument is used and which clinical psychologist
does the evaluation. Clinical psychologists with ade-
quate training and experience can evaluate the poten-
tialities of cerebral-palsied children with a high de-
gree of reliability. Errors of clinical judgment tend
to be relatively low.

DAVID H, CROWELL

RECENT DEEP-SEA RESEARCH

Published under the title ‘“‘Some Results from the Swedish
*Albatross’ Cruise’’ in PACIFIC SCIENCE 8 (3) : 359-362.

The Swedish Deep-Sea Expedition with the motor
schooner “Albatross,” July 1947-October 1948, gave
a new aspect on submarine geology, thanks to new
. methods largely evolved in Sweden. Cores up to 60
feet long, raised from the deep-sea deposits and, in
the case of the red clay cores from the Central Pacific
Ocean, spanning a time of 15 million years or more,
have on close study revealed important traits of deep-
sea sedimentation, on the origin and distribution of
deep-sea radium, etc. Seismic measurements of the
thickness of the sediment carpet by a reflexion
method gave results, afterwards confirmed through
refraction shooting by other expeditions, proving the
sediment carpet to have a thickness in the Pacific
Ocean which is only a fraction of what geochemical
calculations had led us to expect. Also, measure-
ments of the geothermal gradient in the deposit gave
unexpectedly high values, also confirmed afterward
by later expeditions, indicating a heat flow upward
through the ocean bottom much higher than what
theoretical estimates have indicated.

It may be stated that the “Albatross” expedition
has exerted a catalytic effect also in other countries,
so that expeditions sent out by Denmark, by Great
Britain, and by the United States have worked along
the lines followed by the Swedish expedition, using
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partly the same technique.

The speaker emphasized the unique position of
Honolulu as a future center for deep-sea research
and expressed hopes that a geophysical institution
devoted to such and related research shall be es-
tablished there in the near future.

The results from the “Albatross” cruise are being
published in G&teborg, Sweden, under the title “Re-
ports from the Swedish Deep-Sea Expedition.”

HANS PETTERSSON

REPORT ON THE EIGHTH PACIFIC
SCIENCE CONGRESS IN MANILA

The Pacific Science Association held its Eighth
Congress jointly with the Fourth Far-Eastern Pre-
history Congress November 16-28, 1953, on the
campus of the University of the Philippines at
Quezon City. Over 700 delegates from 30 countries
attended. This was the largest group of scientists
ever assembled in the Pacific. The opening plenary
session was held before an audience variously esti-
mated at from 3,000 to 6,000 persons. A number of
the countries sent large delegations, the United
States being represented by 75 scientists, 15 of whom
were from Hawaii. Ensuing days were devoted to
meetings divided into 20 different specialized groups.
Several evening lectures were given by outstanding
scientists to the Congress as a whole and proved of
absorbing interest.

The importance of symposia was emphasized in
Congress plans. There were nine on geology and
geophysics with 70 papers, six on oceanography
with 85 papers, nine informal and popular sym-
posia on meteorology, and one or more on rice
problems, soil resources and land classification, ani-
mal and crop improvement, rats and rat control,
land tenure, population, education, and administra-
tion in the Pacific region. Biological sciences covered
zoology, botany, forestry, agriculture, public health,
nutrition, and Pacific conservation and utilization of
natural resources. It was noticeable that applied
science was an important feature in many of the
papers.

A full day was devoted to museums and their prob-
lems, with a visit to the remnants of the Philippine
Bureau of Science that was demolished in 1945. Two
days were spent by the entire membership visiting
historic Bataan and the College of Agriculture at Los
Banos. A number of other tours were arranged for
special sections. All were well attended.

At the closing plenary sessions some 60 resolutions
were passed that had vital bearing on Pacific prob-
lems. The establishment of a permanent secretariat in
Honolulu for the Pacific Science Council was ap-
proved.

No praise can be too high for the hospitality of
the official and unofficial people of the Philippines
and the efficient manner in which the Congress was
planned and carried through to a successful termi-
nation.

C. E. PEMBERTON



ANNUAL MEETING 1953-54

TOLERANCE OF CHINESE BANANAS
TO ETHYLENE DIBROMIDE

Studies reported in this paper were conducted largely under
Grants 5X and 42 of the Industrial Research Advisory Council,
Territory of Hawaii, to the Hawaii Agricultural Experiment
Station.

Chinese bananas to be shipped to the mainland
United States from Hawaii must be treated to destroy
the Oriental fruit fly. This treatment consists of fumi-
gation with ethylene dibromide at a dosage of 15
pound per 1,000 cubic feet of space for a period of 2
hours at a minimum temperature of 70° F. However,
under ordinary conditions bananas are injured by
this treatment. By covering the bunch with an opaque
or semiopaque wrapper in the field for a period of
approximately 2 months just prior to harvest, tol-
erance to ethylene dibromide can be induced in
bananas grown in any location.

Effects of covering were determined. Moisture pet-
centage in the peel was increased by covering, but
some open bunches with high moisture levels and
other bunches with high moisture percentages
brought about by covering with transparent or semi-
transparent wrappers did not tolerate the fumigation.
There was no difference in the ascorbic acid content
and in the amount of ethylene dibromide absorption
between covered and open bunches. The practice of
removing the blossoms at an early stage of develop-
ment of the bananas had no effect on tolerance. Open
bunches exhibited injury symptoms at all storage
temperatures studied.

A reduction in chlorophyll development in the
bananas seems to be necessary for tolerance. Bananas
covered with opaque or semiopaque materials are
lighter green in color and probably contain less
chlorophyll than those covered with transparent or
semitransparent materials or those not covered.

In bananas injured by fumigation, the injury is
most severe on the blossom end of the fruit, diminish-
ing in severity toward the stem end where it is least
severe ot nil. In chlorophyll content the blossom end
is probably the highest, and it diminishes toward the
stem end where the degree of greenness of the finger
is at its lowest due to the shading caused by the
crowding of the fingers. Ethylene dibromide probably
interferes with the breakdown of excessive amounts
of chlorophyll molecules in the ripening process.

ERNEST K. AKAMINE, TORU ARISUMI,
AND MARTHA NAKAYAMA

PHOTOGRAPHY AS AN AID
TO THE RESEARCH WORKER

Photography may be employed in all phases of a
research program; searching the literature; as a
means of recording experimental work; for obtaining
data; for instructional presentation of results; and
for purposes of publication. The present paper is
confined to photography involving problems in
which a camera is not used.
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A simple method of copying printed matter or
drawings is by reflex printing. In this method photo-
sensitive paper is placed in contact with the material
to be copied. Illumination is from the back of the
photographic paper. Light passing through the photo-
sensitive paper is absorbed by the printed areas and
reflected back from the nonprinted areas of the copy
material, thus differentially exposing the emulsion.
Upon development a white on black, laterally re-
versed, high-contrast copy is obtained, which may be
read with a mirror or by holding it up to the light.
The copy may also be used as a negative for a con-
tact print which is black on white and correct read-
ing. The relative light tolerance of some photo-
graphic papers, enables them to be used under sub-
dued room light conditions. Autopositive paper is
highly tolerant to room light and yields a black on
white print with, however, lateral reversal of the
image. The necessity for an intermediate negative is
thus obviated.

The high contrast of certain photographic papers
may be utilized in copying herbarium sheets ot other
scientific material on which pencil notations occur.
Reflex copies of the pencil notations are made, and
from these positive prints are prepared. This print,
which has great contrast compared to the original
pencil material, is then placed over the pencil nota-
tion prior to copying with the camera.

Alterations and corrections on drawings may easily
be made without damaging the original by prepar-
ing a contact photographic paper negative using high
contrast photopaper. Unwanted areas are then
blocked out with India ink or pencil. Additions to
the drawing may then be made on a positive print
made from the corrected negative. The method is
useful in making a series of comparison graphs.

Low-power photomicrographs are frequently dif-
ficult to make because of the trouble of obtaining
even lighting. Such photographs, evenly illuminated,
may readily be made without use of microscope or
camera by utilizing a photographic enlarger. The
microscope slide is inserted in the negative carrier
and the film placed on the easel where it is exposed.
Ease of handling the film is facilitated if the sheets
are placed in plate holders.

E. J. BRITTEN

SHAPE OF THE MIXING CURVE
IN A GHYBEN-HERZBERG LENS

Ghyben-Herzberg lenses of fresh ground water
floating on and displacing salt water in the rocks
are the sources of major supplies of irrigation, do-
mestic, and industrial water in Hawaii. Evaluation of
safe yields of such lenses involves study of storage
changes that result from variations in the depth of
fresh water below sea level as well as in the head of
fresh water above sea level. The changes in depth
are potentially 40 times as large as the associated
changes in head, but no provision yet exists for their
measurement in any Hawaiian lens, and measure-
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ment will be complicated by the nature of the base
of the lenses. -

The bottom of a Ghyben-Herzberg lens is not a
sharp salt-fresh contact, but a zone of mixture. C. K.

* Wentworth has shown that the thickness of this zone
is variable and depends on the amount of vertical
movement of the zone resulting from changes in
head. From a numerical model he deduced that the
curve of salinity with depth would be a symmetrical
ogive.

The mixing curve in actual Ghyben-Herzberg
lenses must generally be asymmetrical. The thicker
Ghyben-Herzberg lenses have had in their history a
shrinkage induced by the beginning of draft that was
much larger than previous or subsequent variations
in thickness. The consequent predominant raising of
the base can be shown by the same process used by
Wentworth to result in an asymmetrical mixing
curve with the more sudden change in salinity at the
upper or fresher end. Even in lenses in which growth
and shrinkage are approximately balanced, the lateral
flow in the lens should produce an asymmetry of the
same sort. The effects of mixing are cumulative as
the water in the lens moves seaward, so that the mix-
ing zone thickens seaward. The lateral flow has, thus,
a tendency to flush out brackish water with fresher
water in the upper part of the zone of mixture and
with saltier water in the lower part. The velocity of
the lateral flow is dependent, however, on the head
gradient, which is greatest in the upper part of the
zone of mixture because the water in it is lightest
and the head in it is highest, and diminishes asymp-
totically toward zero at the bottom of the zone of
mixture where the water approaches sea water in
density and the head approaches zero. The flushing
action, therefore, must produce a more sudden
change in salinity in the upper part of the zone of
mixture than in the lower part, where the brackish
water is very ineffectively flushed out.

The determination of the actual shape of the mix-
ing curve at the base of the Ghyben-Herzberg body
near Spreckelsville on Maui is one of the aims in
the construction of an experimental well to be
equipped with sampling tubes terminating at various
depths as much as two and a half times the mean
local theoretical depth of fresh water below sea
level. The well will also permit studies of density
variations other than that originating through fresh
water-sea water mixing and studies of changes in the
position of the mixing curve.

DOAK C. COX

GEOMORPHIC CONTRASTS WITHIN
THE KOOLAU RANGE

Attention is directed to the following contrasts be-
tween the southeastern and the northwestern parts
of the Koolau Range of the Island of Oahu.

(1) Wide alcoves in the southeastern part of the

windward side of the range, as against narrow
valleys in the northwestern part.
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(2) The degree of indentation of the crest line in
the two parts.

(3) The existence of much more h1gh level terrain
in the northwestern part. '

(4) The width of the leeward valley ﬂoors

(5) Straight, as against winding stream courses.

(6) The cross-profiles of the leeward valleys.

(7) The lengthwise profiles of the crests of the
leeward ridges.

(8) The presence or absence of extensive, gently
sloping upland areas.

(9) The presence of reverse slopes in parts of the
gently sloping upland.

These contrasts suggest as a working hypothesis
two modifications of the geologic history of the Koo-
lau-Range as heretofore understood. A first volcanic
episode is thought to have operated in what is now
the southeastern part of the Koolau Range. A second
episode may have built a rather narrow ridge north-
westward from the first dome. A third volcanic epi-
sode not only made the various ash and cinder cones
and the intra-valley flows of the southeastern part,
but also saw effusion of large volumes of very fluid
lava from fissures on the southwest side of the
northwesterly ridge so as to build the gently sloping,
extensive upland surfaces of the Wahiawa Plateau.

HAROLD S. PALMER

STELAR MORPHOLOGY OF
HAWAIIAN PTERIDOPHYTES

The pteridophytes are those plants that have vas-
cular tissue but do not produce seeds. Many of them
are represented in Hawaii, including Psilotum, the
club mosses, and the ferns. These plants are an im-
portant element of the Hawaiian flora. Fosberg, in
Zimmerman’s Insects of Hawaii, states that there are
37 native genera of pteridophytes of which 3 are
endemic, and 168 native species and varieties of
which 119 are endemic. ‘

These plants are very interesting to the morpholo-
gist because, as a group, they show all variations in
structure from the very primitive to the highly ad-
vanced. One of the structures the plant morphologist
uses in attempting to determine the phylogenetic
interrelationships is the stele. The stele is that struc-
ture in the plant composed of the vascular tissue,
the pith (if present), the pericycle, and the endo-
dermis. The stele of a plant has been compared to
the skeleton of an animal. To be more accurate, this
analogy should be extended a bit as the stele func-
tions not only as a skeletal system but also as a circu-
latory system.

A list of the types of steles with a brief description
of each and some of the Hawaiian pteridophytes
that possess them follows:

Protostele—a stele that lacks a pith

Haplostele—the xylem is circular in cross section;

Vandenboschia davallioides, Selaginella arbus-
cula
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‘Actinostele—the xylem is star-shaped in cross sec-
tion; Psilotum complanatum
“Mixed” stele—phloem cells scattered among the
xylem cells; Lycopodium phyllanthum
Plectostele—xylem in parallel plates as seen in
cross section with the phloem cells between the
plates; Lycopodium venustulum
Siphonostele (Solenostele)—a stele that has a pith,
and the vascular tissues forming an unbroken ring
Amphiphloeic siphonostele—phloem both inside
and outside the xylem; Microlepia setosa, Adian-
tum
Ectophloeic siphonostele—phloem only outside the
xylem; Sphenomeris chinensis
Dictyostele—a stele that has a pith, and the vascular
tissues broken into discrete bundles as seen in cross
section; Cyclosorus cyatheoides, Asplenium nidus,
Dryopteris paleacea, Pteridium aquilinum var. de-
compositum
CHARLES H. LAMOUREUX, MARTHA H. BELL,
AND DAVID GOULD

TOMATO ASCORBIC ACID INHERITANCE

Although most informed people today know the
uses and value of the main vitamins, there is still
ignorance of the roles of heridity and environment
on the concentration of particular vitamins. Different
clones of citrus fruits and sweet potato, or varieties of
tomato and cabbage, vary in their genetic constitu-
tion as well as their response to environment.
Furthermore, there is a negative correlation in most
plants between the large size of the useful organ,
whether fruit or fleshy vegetable, and ascorbic acid
concentration. Occurrence in the tomato of negative
correlation involving weight, vitamin, and disease
susceptibility presents special problems for the plant
breeder who attempts to make the most favorable
combination in a new plant. ’

The solution chosen to combine the quantitative
characters in this problem was the double backcross
technique called convergent improvement. Briefly
stated it was: (1) Cross a high vitamin, low weight,
disease susceptible parent with a low vitamin, high
weight, disease resistant parent; then backcross to
both parents to have two divergent lines in both
original directions. Backcrossing to the recurrent par-
ent tends to fix the characters of that parent but to
lose those of the nonrecurrent parent. (2) Self-polli-
nate the best pldnts in each direction which yield
highest in characters of the nonrecurrent parent. (3)
From the best plants thus obtained, recross to ob-
tain a secondary F. hybrid. This secondary is on a
higher performance level than the first, because sev-
eral nonrecurrent parent genes from both directions
had been present in both plants chosen to converge
the series. (4) Resume backcrossing in both original
directions; after which again converge. (5) Follow
this sequence until further backcrossing is unneces-
sary to effect the combinations sought.
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The slides chosen to illustrate results obtained
show: (1) Initial presence of negative correlation
between fruit size and vitamin yield, which practically
disappeared by the third convergence. Backcrossing
was then discontinued in favor of outcrosses to new
varieties resistant to three additional diseases (six
diseases were then included). (2) From this stage
onward, progress was traced by a panoramic view of
yields of fruit and vitamin concentration from April,
1949, to January, 1954.

The slide portraying environmental effect showed
the ascorbic acid profile above and the weight pro-
file below, by tracing in three colors the average
and individual plant yields of the two original par-
ents which always appeared with hybrids in all seven
trials. Graphic representation of fluctuation in yields
showed strikingly that weight is more susceptible to
environment than ascorbic acid concentration.

Variation in parent population yield arises mostly
from environmental effects, but variation in segre-
gating population yield arises from both environ-
mental and genetic sources. Separation of the two
among the experimental plants is approximated by
converting individual plant yields to their ratio in
relation to parent P for ascorbic acid and parent
HES 2958 for weight. The last two slides showed the
progress in ratio performance (1) from the second
convergence to the third convergence, and finally
(2) after outcrossing to obtain the maximum possi-
ble number of disease resistances.

Successful attainment of objectives will be shown
when ratios for both vitamin and fruit weight exceed
1.0. Movement of these ratios toward and away from
1.0 in all seven breeding trials indicates that genes -
for high ascorbic acid are dominant in interaction
over those for low ascorbic acid, and those for high
weight are recessive to those for low weight. Weight
genes are thus slower to accumulate at first, but more
readily fixed eventually, than those for ascorbic acid,
which are in a heterozygous condition and must be
more laboriously made homozygous.

C. F. POOLE

PHOTOSYNTHESIS BY SUGAR CANE
FED RADIOACTIVE CARBON DIOXIDE

Steady state photosynthesis by blades of sugar cane
in artificial light and supplied with radioactive cat-
bon dioxide for 6 seconds resulted in the formation -
of malic acid, glucose, fructose, and several as yet
unidentified compounds. When blades after dipping
for 6 seconds in C 14 were then placed in C 12 for 5
minutes, the following changes took place:

1. Malic acid.and three unidentified compounds
decreased in radioactivity.

2. Glucose and fructose continued to gain in radio-
activity and are therefore classed as end products of
photosynthesis.

3. Sucrose, which had no detectable radioactivity
after 6 seconds dipping in C 14, had 45 per cent of
the total radioactivity after 5 minutes in C 12.
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The counts-lost by malic acid were not enough to
supply the counts gained by sucrose, glucose, and
fructose. The chief forerunner of sucrose was an
unknown, phosphorylated compound, insoluble in 95
per cent alcohol but soluble in dilute alcohol, a con-
stituent of the barium-soluble, alcohol-insoluble pre-
cipitate, and not.a sugar phosphate.

CONSTANCE E. HARTT, HUGO P. KORTSCHAK,
AND GEORGE O. BURR

FURTHER STUDIES ON HERMIT
CRAB REPRODUCTION

Certain reproductive activities of hermit crabs are
obscured by the opaque shells in which they live.
Largely because of these shells, oviposition and copu-
lation have not been observed, and the sequence of
these activities remains unknown. The transparent
plastic shells described in this paper facilitate ob-
servation of heretofore hidden phenomena.

Calcinus elegans (Milne-Edwards), C. berbstii de
Man, and C. latens Randall are immersed in hot
water (80°C) until they abandon their gastropod
shells. Now vulnerable to attack, they are isolated
from one another while replicas of their old shells
are made. First the spiral cavity of the shell is filled
with paraffin, next the calcareous shell is dissolved
in hydrochloric acid, then the paraffin spiral is im-
bedded in plastic (a polyester resin), and lastly the
paraffin is removed by heat and the plastic shell
thoroughly cleaned. Each dispossessed hermit crab is
then offered the plastic replica of the natural shell
from which it had been evicted, and once this is ex-
plored by the chela and found empty, the abdomen
is inserted quickly.

Although observations to date are too meager to
warrant any conclusions concerning oviposition or
copulation, two are noteworthy: (1) A specimen of
Calcinus herbstii was observed during the oviposition
of 13 ova which she then promptly removed from
the plastic shell; and (2) since only the ventral side
of the abdomen is in contact with the shell, there is
no foundation for the notion that the right pleopods
have been crowded out. ’

D. C. MATTHEWS

CHEMICAL FERTILIZATION OF
MULLET PONDS

The use of chemical fertilizers to increase the pro-
duction of fish in fresh-water ponds is a common
practice on the mainland. Many investigations have
been conducted on fertilizer treatment in fresh-water
ponds, but there is a dearth of corresponding infor-
mation on sea-water ponds.

The chief food of mullet is plankton, which is a
community of free-floating animal and plant life.
The plant form of plankton provides the basic food
supply of marine life and, like the plant on land,
manufactures carbohydrates and proteins by photo-
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synthesis, giving off oxygen as a by-product. Similar
to vegetation on land, the plant form of plankton
responds in growth and development to availability
of the three primary plant nutrients; namely, nitro-
gen, phosphoric acid, and potash.

Three years of commercial fertilizer application to
a mullet pond on windward Oahu has been made to
correct a problem in nutritional deficiency of plank-
ton life. A change in conditions of the pond’s water-
shed during the past 10 years had caused a depletion
of mineral nutrients required for development of the
plant form of plankton in the pond. This had re-
sulted in a decrease of food and oxygen supply for
the mullets. The growth of the fish was retarded,
and their edible qualities deteriorated. During sum-
mer months, toxic sulphide gas was formed and
many fish died. The use of chemical fertilizer in the
pond eliminated these troubles.

A method for estimating the amount of chemical
nutrients required in a mullet pond is given, using
a rich sea water as the criterion.

Not all mullet ponds in Hawaii lend themselves
to chemical fertilizer treatment. They must have sev-
eral essential conditions, such as clear water, a good
gate and sea wall, not excessive depth, ample sun-
light, and provision for adding fresh water to com-
pensate for evaporation loss during the dry summer
months. Where satisfactory conditions are present,
however, this technique of chemical fertilization
promises to correct serious nutritional deficiencies
and help save the Hawaiian pond mullet industry.

SHOICHI HASHIMOTO

CYTOLOGY OF TARO AND
OTHER EDIBLE AROIDS

Presidential Address, 1954

Cytology is the branch of scientific biology which
deals with the structure, organization, mechanics,
and function of protoplasm.

In the higher plants, protoplasm is usually found
in the form of cells. A conspicuous feature of the
cell is the nucleus, the structure which contains the
chromosomes, the minute bodies in which reside the
bearers of heredity called “genes.” At certain stages
in cell division, the chromosomes are condensed and
may be made readily visible for observation at high
magnifications by the use of certain specific stains.

Each species of plant has a characteristic and con-
stant number of chromosomes, and, in general, the
species which comprise a genus tend to have the
same number, or a multiple thereof, although the
chromosomes themselves may differ in size, shape,
and other characteristics from species to species. The
differences between varieties of a plant species some-
times are due to differences in chromosome numbers.

The botanist, geneticist, plant breeder, and experi-
mental horticulturist are interested in chromosome
numbers because they often provide clues to origins
and relationships among species and varieties which
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can be obtained in no other way. This paper is a brief
report on a study of chromosome numbers in taro,
extended, however, to include other edible aroids
which occur in the Hawaiian Islands.

The aroids are members of the family Araceae, a
family of more than 100 genera and 1,500 species of
monocotyledonous plants, chiefly of the tropics.

Sixty-five species of aroids distributed through 25
genera have been recorded as growing in the Hawai-
ian Islands. None of the species is indigenous to the
Islands, although two species, the taro, Colocasia es-
culenta (Linn.) Schott.,, and the ape, Alocasia ma-
crorrbiza (Linn.) Schott., were already in the Islands
at the time of their discovery in 1778. These species
seem beyond doubt to have been brought by the
Polynesian people who colonized the Islands at a
time variously estimated to have been between 500
and 1000 A. D. They are edible species, which may
account for their early introduction, although the
ape was little used for food because of its high
degree of acridity; whereas taro was a staple food of
the Hawaiian people, principally in the form of poi.

Five other edible species of aroids, Monstera deli-
ciosa Liebm., Amorphophallus rivieri Dur., Cyrto-
sperma chamissonis (Schott.) Mert., Xanthosoma
sagittifolium (Linn.) Schott., and X. braziliensis
(Desf.) Engl., and the dasheen, a nonglutinous Asi-
atic variety of taro, Colocasia esculenta var. globuli-
fera (Engl. and Krause) Young, presently occur in
the Islands. All these seem to have been introduced
sometime after 1871.

The somatic chromosome numbers of the species
and of various varieties, as determined from root tip
cells, are as follows:

Monstera deliciosa, 2n = 48

Amorphophallus rivieri, 2n =26

Alocasia macrorrbiza, 2n = 26

Cyrtosperma chamissonis, 2n = 24

Xanthosoma sagittifolium, 2n = 26 -

Xanthosoma braziliensis, 2n = 26

Colocasia esculenta, 2n = 28 (42 varieties);
2n = 42 (1 variety)

Colocasia esculenta var. globulifera, 2n = 42

The chromosome numbers of various species which
have been determined in this study or reported in the
literature indicate that the basic or monoploid chro-
mosome numbers of the genera considered here are:
Monstera, 12; Cyrtosperma, 12; Amorphophallus,
13; Alocasia, 13; Xanthosoma, 13; and Colocasia, 14.

The identical chromosome number of 2n = 28 for
all varieties of taro, both Hawaiian and Oriental,
with one exception, indicate that the varieties have
arisen through genic rather than chromosomal
changes. The difference between glutinosity of the
Hawaiian taros and its lack in Oriental taros may be
attributed to selection by the early Polynesians and
the Asiatics for those characters. The dasheens, in all
probability, are triploid derivations of Oriental taros.

W. B. STOREY
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STUDIES IN POLYNESIAN ARCHAEOLOGY

The type of modern archaeological investigation
described and illustrated by the slide and sound-tape
lecture “Advances in Hawaiian Archaeology” was
carried to west Molokai in 1952 and initiated on
Hawaii in the summer of 1953. The summer’s work
on Hawaii resulted in the extensive excavation of a
prehistoric habitation site at the tip end of South
Point and the commencement of the excavation of
a large cave shelter a quarter of a mile inland. These
sites were yielding the largest collection of ancient
fish hooks ever assembled in the Hawaiian Islands
and artifact, faunal, and floral material essential to
the reconstruction of history from the first occupa-
tion of the Islands onward. :

KENNETH P. EMORY

ORIENTAL FRUIT FLY (DACUS DORSALIS)
INVESTIGATIONS ON THE ISLAND OF HAWAII

After the discovery of the Oriental fruit fly in Ha-
waii in May, 1946, various agencies contributed to
initial studies of the fruit fly problem. Among these
was the search for natural enemies which was under-
taken by the Board of Agriculture and Forestry in
1947 and later augmented by other agencies. Ecologi-
cal studies of the fruit fly at various climatic stations
on Hawaii were also undertaken in 1948.

In 1949, full-scale research on Dacus dorsalis began

_as a fully co-operative venture between the U. S.

Bureau of Entomology and Plant Quarantine, Terri-
torial Board of Agriculture and Forestry, Hawaii
Agricultural Experiment Station, California Agricul-
tural Experiment Station, Pineapple Research Insti-
tute, Hawaiian Sugar Planters’ Association Experi-
ment Station, and, on an informal basis, the Cali-
fornia State Department of Agriculture. The work of
these organizations was co-ordinated by Dr. Walter
Carter who also directed the research activities of
the Bureau until 1951. These activities included bio-
logical control, chemical control, area control, com-
modity treatment, and ecology-biology. Later, physi-
ology was added.

Ecology-biology studies were pursued on Oahu,
Maui, and Hawaii under the direction of the U. S.
Bureau of Entomology and Plant Quarantine and are
continuing up to the present time. The islands of
Maui and Hawaii provide ideal ecological stations
from sea level to 9,200 feet elevation, and much has
been learned about the effect of climate on the
Oriental fruit fly. In the higher, cooler areas where
it is not unusual for the temperatures to drop below
32° F., Dacus dorsalis is often in a state of suspended
animation, and life cycles are greatly extended. Sex-
ual maturity is also delayed, and it has been demon-
strated that mating does not occur when twilight
temperatures are below 60° F.

Population studies in which citronella is used as a
lure indicate that the highest fly density occurs at
Kupaahu, Puna District. A population index of 800
or more flies per trap day has been attained in this
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locality. The high fly density is attributed to a large
host reservoir of guavas and mangoes and to optimum
climatic conditions. y

Fruit collections made all over the island from
sea level to 7,000 feet elevation indicate that dorsalis
“rules the roost” at the lower elevations and the
Mediterranean fruit fly, Ceratitis capitata, dominates
at higher elevations. Over 90 per cent of the adult
emergencies in Jerusalem cherries, plums, and
peaches at the higher elevations (3,000—4,000 feet)
are Mediterranean fruit flies. These fruit collections
also serve as a basis for evaluating parasitism of fruit
flies.

Although many of the studies carried on are pri-
marily for the benefit of Mainland agriculture, Ha-
waii has benefited largely through the co-operative
importation of natural enemies, some of which are
well established throughout the Territory. These
parasites are responsible for drastic reductions in
Oriental fruit fly population in the Hawaiian Islands,
but the fly populations nevertheless continue to oc-
cur at pest levels.

CLIFTON J. DAVIS

PHILIPPINE VOLCANOES

Published with approval of the Director, U. S. Geological
Survey.

Eleven Philippine volcanoes have erupted during
historic time, and 13 others exhibit solfataric activity.
In addition, there are some 30 known centers of
Quaternary volcanism that have shown neither erup-

. tive nor solfataric activity during historic time. The
latter have been somewhat eroded but still preserve
well the general conical form of volcanic mountains.
Both they and the volcanoes showing only solfataric
activity must be regarded as potentially eruptive. The
histories of Mounts Vesuvius and Lamington, among
others, demonstrate the fallacy of assuming that be-
cause a Quaternary volcano has not erupted for sev-
eral hundred or even a few thousand years, it will
not erupt again.

Philippine volcanic centers are aligned largely
along two principal trends, shown also in folded and
faulted structures. One trend, approximately NNW-—
SSE, parallels the Philippine rift zone and the axis
of the Philippine deep. The other, approximately NE—
SW, is reflected in the orientation of the Palawan
and Sulu-Zamboanga ridges.

Among the active volcanoes of the. Philippines,
Taal, Mayon, and Catarman (Hibok-Hibok) have
taken the greatest tolls of human lives. Taal Volcano
is a complex of cones forming an island in a large
lake, which occupies a graben at the crest of a broad
structural arch. The graben probably is a volcano-
tectonic depression but is not a caldera in the strict
sense of the term. In 1911, fairly low-temperature
explosions, apparently phreato-magmatic, caused the
death of about 1,300 persons on the island and
around the shores of the lake.

HAWAIIAN ACADEMY OF SCIENCE

The cone of Mayon Volcano probably is the most
perfectly symmetrical volcanic cone in the world. It
is a composite cone, composed dominantly of cinder
and ash, but with many lava flows. The great
symmetry of the cone probably results from a con-
stancy of position of the central vent, lack of lateral
vents, dominance of pyroclastic materials, absence of
prevailing winds strong enough to cause a strongly
asymmetrical accumulation of the pyroclastics, suf-
ficient interbedded lava flows to strengthen the cone
but too small a number to result in the typically
humpy outline of a cone in which lava is abundant,
and the absence of truncation of the cone by either
violent explosion or collapse during recent times.
Mudflows are common at Mayon, and a broad apron
of mudflow deposits completely surrounds the base
of the cone. Mudflows have killed several hundred
(possibly a thousand) persons around Mayon dur-
ing historic time and are the principal cause of loss
of life at that volcano.

Catarman Volcano erupted in 1871-75 and built
a dome of andesite (Mount Vulcan) on its north-
west slope. The dome and a short flow from it
destroyed the old city of Catarman. In 1897 solfa-
taras became active in a crater near the summit of
the mountain, east of an old summit dome. Numerous
earthquakes during August, 1948, were succeeded on
September 1 by an explosion at the site of the solfa-
taras in the summit crater, and a mudflow on the
north flank of the mountain. This was followed by
emission of a thick flow of block lava on the north-
east flank and gradual building of a dome in the
summit crater, accompanied by occasional vulcanian
explosions. The dome gradually expanded beyond
the crater rim on the north and east sides. On Septem-
ber 15, 1950, a small nuée ardente, probably formed
by avalanching from the hot dome, destroyed part of
a barrio on the north slope. On December 4 and 6
powerful nuées ardentes swept down the northeast
flank of the mountain, killing some 500 persons.
They resulted from explosions that apparently oc-
curred near the base of the dome and were directed
outward at a low angle. Following the catastrophe, a
danger zone was established around the base of the
mountain, and residence in that zone was prohibited.
Examination of the volcano during December, 1953,
and January, 1954, showed that the dome was no
longer growing and that its slopes had been largely
reduced to an angle of equilibrium, and hence that
there is no longer any great danger from it unless
activity is resumed. On that basis it was recom-
mended that people be permitted to resume residence
in the former evacuated zone, except for a zone of 2
kilometers’ radius around the summit of the moun-
tain. The possible danger of renewed activity was
pointed out, however, and careful watch is being
maintained on the volcano.

GORDON A. MACDONALD
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FOREST BUFFEN HARKNESS BROWN

Dr. Forest Buffen Harkness Brown, retired botanist
of Bernice P. Bishop Museum, died April 16, 1954.

He was born in Rushville, Vine Valley, New York,
December 11, 1872, moving to Ypsilanti, Michigan,
at the age of three. He was educated there, graduating
from the Michigan State Normal School. He received
his A.B. from Michigan in 1902, and M.S. in 1903.
He was an instructor in Michigan Normal College
from 1898 to 1900; Curator of the botanical garden,
Michigan, 1908-1909; and in charge of the botanic
gardens and instructor in plant anatomy at Ohio
State University, 1911-1916. In 1918 he went to Yale
University, where he received a Ph.D. degree and
was a research fellow until leaving for Hawaii in
1919. He specialized in the anatomy of tropical
plants and produced a report on the identification
of Hawaiian ligneous plants by their wood charac-
ters, published by Bishop Museum in 1922. In 1918

he married a fellow botanist at Michigan and Yale,
Dr. Elizabeth Dorothy Wuist. Dr. and Mrs. Brown’s
first major assignment by Bishop Museum was to
make a botanical survey of the Marquesas Islands as
part of the Bayard Dominick expeditions, 1921-1922.
He and Mrs. Brown also visited various islands in
the Society and Tuamotu groups, and during the
following years produced an extensive account of the
flora of southeastern Polynesia which was published
by the Bishop Museum in three volumes. Because of
ill health, he retired as botanist in 1928, but contin-
ued to devote what time he could to studies at the
Museum, completing his descriptions of plants from
southeast Polynesia and working on the distribution
and anatomy of gourds. Dr. Brown was a charter
member of the Hawaiian Academy of Science and the
Hawaiian Botanical Society and a member of various
other scientific organizations, including Sigma Xi.

GUIDO GIACOMETTI

Guido Giacometti, a leader in scientific phases of
the sugar industry for many years and an Academy
member since 1936, died April 17, 1954. Born in Bari,
Italy, January 24, 1877, Mr. Giacometti was educated
in Italy, Austria, and Switzerland. He graduated as
a chemical engineer from the Federal Politechnicum,
Zurich, Switzerland, in 1901, and a year later he
came to Hawaii. After 2 years as assistant chemist for
Waialua Agricultural Company on Oahu, he trans-
ferred to Olaa Sugar Company on Hawaii, where he .
was first chemist and later mill superintendent. He
was associated with Olaa for 44 years, retiring in
1947. Mr. Giacometti was greatly interested in im-

provements in laboratory control and in accounting
methods used in sugar manufacturing, as evidenced
by his contributions to technical journals. He was
quick to adopt the latest advances in factory methods
and equipment at Olaa. His widespread interest in
scientific and technical research is indicated by his
membership in the Academy, the Hawaiian Volcano
Research Association, the Hawaiian Sugar Chemists
Association, and its successor, the Hawaiian Sugar
Technologists, of which he was president in 1926.
His interests in the business and civic organizations of
the community were equally widespread.

ALBERT WRAY HARRIS

Albert Wray Harris, marine malacologist at Ber-
nice P. Bishop Museum, died December 17, 1953, at
the age of 59.

Mr. Harris was born in Canada on July 30, 1894.
He served with the U. S. Navy during World War I
and continued in the Navy, becoming a pharmacist.
Stationed in various Pacific outposts, he was able to
observe and collect shells. This interest was en-
couraged by Dr. C. Montague Cooke, Jr., veteran
authority on land shells at Bernice P. Bishop Mu-
seum. During 1927-1929, Mr. Harris collected land
and marine shells in Hawaii and American Samoa.
Returning to California, he was stationed at Vallejo
and married Anna Elizabeth Hoffmann. They both re-
turned to American Samoa in 1934 and remained
there until 1939 when Mr. Harris had to retire from
active service because of a heart ailment. During this
time, he had charge of the dispensary on the island of
Ta’u and there administered to the medical needs of

17

the more than 2,000 Samoans, who became very fond
of him and made him a chief. Both he and Mrs. Har-
ris collected shells enthusiastically, sending the land
shells to Dr. Cooke and building up an extensive
collection of marine shells. Returning to Hawaii, he
commenced an association with Bishop Museum on
June 1, 1940, and assumed charge of the museum’s
huge marine shell collection. He made welcome all
who were interested in marine shells and génerously
helped them to identify their collections. He worked
tirelessly on a card catalogue of all the marine shells
known in the tropical Pacific, with their distribution
and bibliography. He was instrumental in founding
the Hawaiian Malacological Society and was its first
president. He also was an expert on genealogy and
took an active part in civic affairs, being president
of the Republican Club of the thirty-third precinct.
He had a vast interest in natural history and cot-
responded with a wide circle of scientists.
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OSCAR C. MAGISTAD

Oscar C. Magistad, past president (1937) and
counselor (1936) of the Hawaiian Academy of
Science, was born in Forestville, Wisconsin, on Sep-
tember 8, 1900. His untimely death on May 6, 1953,
terminated a career successful in both science and
business. .

Dr. Magistad graduated from the University of
Waisconsin with the B.S. degree in 1922, the M.S. de-
gree in 1923, and the Ph.D. degree (major: soil
chemistry) in 1924. Two years later he married Lila
Simon.

He was employed by the United Fruit Company in
Honduras from 1924 to 1927 to organize the agri-
cultural research department for the company, be-
came an authority on tropical soils and tropical agri-
culture, and was called upon for advice and counsel
in this respect throughout his life. In the interim
between 1927 and 1930 he was at the Arizona Agri-
cultural Experiment Station as associate professor of
agricultural chemistry. In 1930 he joined the Pine-

apple Research Institute as chemist and served as
head of the chemistry department until 1935.

From 1935 to 1938 Dr. Magistad was director of
the Hawaii Agricultural Experiment Station.

In 1938 the U. S. Government established the
Regional Salinity Laboratory at Riverside, California,
and selected Dr. Magistad to organize and direct this
laboratory. From 1940 to 1941 he was the assistant
to the Chief of the Bureau in charge of soil research,
United States Department of Agriculture in Wash-
ington, D. C. In 1941 he returned to the Regional
Laboratory at Riverside as the director of the station,
where he remained until 1945.

In 1945 he accepted a position with Libby, McNeill
and Libby as manager of research. He remained in
this position until his death in 1953.

Dr. Magistad’s advice and counsel were especially
sought for solving problems concerning pineapple
production, soil salinity, and tropical soils.

Errata

Proceedings, 28th Annual Meeting
Page 1, line 12: Twenty-eight should read thirty-
nine. )
Page 2, Program, Nov. 14, 1952: The papers by
Hiatt, Naughton, and Matthews and by van
Weel were presented by title only.

Loc. cit., April 16, 1953: The paper by Horan was

presented by title only.

Page 13, Obituary of F. T. Dillingham, column 2,
line 6: 1,000 should read 600.

Page 15, column 1, under B’s: The name of El-
wood L. Bartz was omitted.

Page 16, column 2, under T’s: A. R. Taylor should
read A. R. Tyler.
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CONSTITUTION Adopted July 23, 1925, amended December 4, 1936, revised

April 18, 1953, amended November 19, 1953, and April 23, 1954.
HAWAIIAN ACADEMY OF SCIENCE

ArTICLE 1. NAME
The name of this society shall be the Hawaiian Academy of Science.
ArTICLE II. OBJECTS

The objects of this Academy shall be the promotion of scientific research and
the diffusion of scientific knowledge, particularly as related to Hawaii and the
Pacific area.

ArTICLE III. MEMBERSHIP

Section 1. Any resident of Hawaii interested in science or any person not a
resident of Hawaii who is interested in scientific problems related to Hawaii shall
be eligible for election as a member.

Section 2. Nomination of candidates to membership shall be made in writing
to the Membership Committee at least two weeks before the scheduled session at
which they are to be elected. Each nomination must be signed by three members
of the Academy, and should be accompanied by a deposit of a year’s dues.

Section 3. The Membership Committee shall examine into the fitness of nomi-
nees and, at scheduled sessions of the Academy, shall recommend for election such
nominees as it approves.

Section 4. The members of the Academy shall vote on the nominees by ballot,
unless, by unanimous viva voce vote, the Secretary is instructed to cast a unanimous
ballot for the entire list of nominees recommended. Election to membership shall
require a favorable vote from three fourths of the members present and voting.

Section 5. Fiscal years of the Academy shall begin and end at the close of the
Final Sessions of consecutive Annual Meetings. The dues of members shall be an
amount recommended by the Council and voted by a majority of the members
present and voting at a scheduled session. Notice of a proposed change in dues
shall be sent with the final announcement of the session. Dues shall be payable
before the second month of each fiscal year. A member of the Academy in arrears
for eighteen months in the payment of annual dues shall thereby forfeit his mem-
bership in the Academy, provided the Treasurer shall have sent the delinquent
member two written notices of the existence of this rule and of his delinquency.

ArTICLE IV. AFFILIATION

Section 1. The Academy shall be affiliated with the American Association for
the Advancement of Science, so long as the regulations of the Association on
affiliation do not conflict with other provisions of this Constitution. The President,
with the approval of the Council of the Academy, shall, in even years, appoint a
member to serve as Delegate to the Council.of the Association and Representative
to the Conference of Academies of Science affiliated with the Association, in
accordance with the regulations of the Association and the Conference. The
Delegate-Representative shall serve for a two-year term. Additional and alternate
delegates or representatives, as permitted by the regulations of the Association and
the Conference, shall be appointed annually by the President with the approval
of the Council. .

Section 2. Other scientific societies in Hawaii whose objects are in keeping
with the objects of the Academy may, if they so desire and at the discretion of the
Council, be affiliated with it as Associated Societies. The Academy, through the
Affiliation Committee, shall co-operate with the Associated Societies in such man-
ner as the Council shall designate, subject to other provisions of this Constitution.

ARrTICLE V. OFFICERS

Section 1. The officers of the Academy shall be a President, a President-Elect,
a Secretary, a Treasurer, and three Councilors.

Section 2. The President-Elect, Secretary, and Treasurer shall be elected an-
nually for one-year terms or until their successors are elected. At the close of his
term the President-Elect shall succeed to the office of President. The President
shall serve a term of one year.

Section 3. One of the Councilors shall be ex officio the Retiring President. The
other two Councilors shall be elected, one each year, to serve for terms of two
years, or until their successors are elected.
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Section 4. The Nominating Committee shall forward to the Secretary by
February 15 a list of nominations for new officers of the Academy. Nominees shall
have been members of the Academy for at least one year. At least two names shall
be listed for each elective office, except that where an incumbent may be nominated
to succeed himself, only one name need be listed. The list of nominees shall be
sent to each member of the Academy at least six weeks before the date scheduled
for the Final Session of the Annual Meeting. Additional nominations may be
proposed by petition of five members prior to three weeks before the date scheduled
for the Final Session. The names of members so nominated shall be included with
the names of those nominated by the Nominating Committee on a ballot which
shall be sent to each member of the Academy at least two weeks prior to the Final
Session. The willingness of the prospective nominees to serve shall be ascertained
prior to the formal nomination.

Section 5. Election shall be by mail ballot of the members, and voting shall be
closed when the business meeting at the Final Session of the Annual Meeting is
called to order. Ballots may be mailed or handed to the Secretary. The name of the
member voting must appear on the outer envelope of mailed ballots but need not
appear on the ballot. Tellers at the Annual Meeting shall count all valid ballots
which shall have been received and shall certify to the result of the election. The
person receiving the highest number of votes for a particular office shall be
declared elected.

Section 6. The President shall preside at the meetings of the Academy, perform
other duties provided for him in these rules, and carry out such functions as usually
pertain to the chief officer of such a society. He shall deliver an address at the
Annual Meeting.

Section 7. The President-Elect shall perform the functions of the President in
the absence of the latter.

Section 8. The Secretary shall be the custodian of the records and papers of
the Academy, shall keep a record of the Proceedings of the Academy, shall send
all necessary notices to the members, and shall make a written report of the year’s
activity of the Academy at the Final Session of the Annual Meeting.

Section 9. The Treasurer shall prepare notices of dues, collect the dues of the
members, administer all funds under the direction of the Council, keep a detailed
account of the receipts and expenditures of the Academy, and render a written
report at the Final Session of the Annual Meeting.

Section 10. The Council shall appoint a member to fill any vacancy in an
elected office until the next Final Session, at which time the Academy shall elect
a member to fill the unexpired term if any. The Council may appoint a substitute
for any officer, except the President, absent from the Island of Oahu. In the event
the office of President-Elect is filled by such interim appointment, or the President-
Elect will not be available to succeed to the Presidency, the Academy shall elect
both a President and President-Elect at the next Final Session.

ARrTICLE VI. COUNCIL

Section 1. The Council of the Academy shall consist of the officers. The Repre-
sentative of each Regional Division and the chairmen of the Membership, Affilia-
tion, and Program committees and of such other committees as the Council may
designate, shall be advisory members of the Council without vote.

Section 2. The Council shall be the governing body of the Academy, and
shall strive in every way to promote the interests and efficiency of the Academy
as opportunity may be found so to do.

Section 3. A meeting of the new Council to form committees for the year shall
be held within the first month of a new fiscal year. Additional meetings of the
Council may be called by the President at such times as he may deem necessary,
and shall be called upon the written request of three members of the Council.

Section 4. Four voting members of the Council shall constitute a quorum.

ArticLE VII. COMMITTEES

Section 1. There shall be a Membership Committee to promote interest in
membership among eligible persons, to examine into the fitness of membership
nominees, and to recommend for election such nominees as it approves, as provided

_ in Section 3 of Article III of this Constitution. The President and the Secretary
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shall be ex officio members of the Membership Committee. Other members shall
be appointed annually by the President with the approval of the Council.

Section 2. There shall be an Affiliation Committee to foster co-operation be-
tween the Academy and other societies with similar objects. The President, the
Secretary, and the delegate to the Council of the American Association for the
Advancement of Science shall be ex officio members of this committee. Other
members may be appointed by the President with the approval of the Council,
and one each by Associated Societies.

Section 3. There shall be a Program Committee to arrange the scientific pro-
grams for Sessions of the Academy. The President and the Secretary shall be
ex officio members of the Program Committee.

Section 4. There shall be a Nominating Committee to nominate officers of the
Academy as provided in Section 4 of Article V of this Constitution. Members shall
be appointed annually by the Council. The President shall be ex officio a member
of this committee.

Section 5. There shall be an Auditing Committee of two, appointed annually
by the President with the approval of the Council. The Auditing Committee shall
examine the financial accounts of the Academy and report their condition at the
Final Session of the Annual Meeting.

Section 6. The Council may establish such other standing or special committees
as it may deem desirable to further the objects of the Academy.

Section 7. Each committee shall make a brief report of its activities to the
Academy at the Final Session of the Annual Meeting. It may make reports during
any other session by prior arrangement with the Program Committee. It shall make
a detailed report to the Council or the Academy whenever required by the Council.
The chairman of each committee shall be appointed by the President, and shall
be a member of the Academy. Each committee shall choose other officers as needed,
and shall keep its own records.

ArticLE VIII. MEETINGS

Section 1. The Academy shall hold a meeting in April or May of each year,
to be known as the Final Session of the Annual Meeting. It shall hold such other
scheduled. sessions for the presentation of papers and the transaction of business
as the Council deems fitting, such sessions to be known as the First Session, Second
Session, and the like, of the Annual Meeting in question. Each such scheduled
session shall consist of a scientific program and a business program.

Section 2. Each scheduled session shall be announced by a preliminary circular
at least six weeks before the date scheduled for the session, calling for papers for
the scientific program and for nominations for membership. Final announcement,
giving dates and places of meeting, shall be sent out at least two weeks prior to
each such session. The program, places, and dates shall be determined by the
Program Committee.

Section 3. All members desiring to present papers at scheduled sessions of the
Annual Meeting must forward to the Program Committee at a time to be an-
nounced in the preliminary circular, full titles of all papers which they propose
to present, with such other data on them as shall be required by the preliminary
circular. The Program Committee shall have the right to accept or reject any
paper offered, and may accept it for presentation by title only. Abstracts of all
papers to be presented shall be submitted at a time designated by the Program
Committee.

Section 4. Special sessions of the Academy may be called for the transaction of
business by the Council and must be called by the Council upon the written request
of ten members. New members may not be elected at such sessions. Announcement
of special sessions for business, stating date, place, and reason called, shall be sent
out at least a week prior to each such session.

Section 5. Special sessions of the Academy may also be called by either the
1()Jouncxl or the Program Committee for purposes other than the transaction of

usiness.

Section 6. The order of business at the Final Session of the Annual Meeting
shall be as follows:

a. Call to order by the presiding officer.
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. Approval of minutes.
Announcements.
. Recommendations from the Council.
Report of the Secretary.
Reports of the Treasurer and the Auditing Committee.
. Nomination and election of new members.
. Reports of other Committees.
New business.
Election and installation of new officers.
. Address of the Retiring President.
1. Adjournment.

The scientific program may be inserted as appropriate in the business program.

Section 7. The order of business at other sessions shall be the same as that at
the Final Session except: That reading of minutes may, by unanimous viva voce
vote, be postponed to the Final Session; that reports of officers and committees may
be postponed to the Final Session at the discretion of the Council unless specifically
requested in writing by ten members at least a week prior to the Session; that
the nomination, election, and installation of new officers and the address of the
Retiring President shall be omitted; that the nomination and election of new
members shall be omitted at special sessions; and that no business not previously
announced shall be introduced at special sessions.

Section 8. At all sessions of the Academy, 20 Members shall constitute a
quorum.

Section 9. The rules contained in “Roberts Rules of Order Revised” shall apply
as appropriate in all cases in which they are not inconsistent with other provisions
of this Constitution.
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ARrTICLE IX. PUBLICATIONS

Section 1. Annual publication of the Proceedings of the Academy shall be
arranged by the Council, if feasible.

Secticn 2. The Academy shall encourage the publication of papers presented
at its meetings in appropriate scientific journals. The Council shall give such aid
as it may in securing publication.

ArTICLE X. REGIONAL DIVISIONS

Section 1. Any ten or more members of the Academy resident in a part of
Hawaii remote from Henolulu may form and maintain, with the approval of the
Council, a Regional Division.

Section 2. Only members of the Academy shall be eligible for membership
in a Regional Division.

Sectica 3. A Regional Division may make by-laws for its own government
subject to the approval of the Council and consistent with the Constitution of the
Academy.

Section 4. A Regional Division shall elect its own officers, one of whom shall
be a Representative to the Council of the Academy. All selections for office and
changes in office shall be certified promptly by the Division to the Secretary of
the Academy.

Section 5. A Regional Division may receive up to one fourth of the annual
Academy dues paid by its members, the amount to be set annually by the Council.

Section 6. The Division shall meet at least once in each calendar year. Pro-
ceedings of the Division shall be regarded as a part of the Proceedings of the
Academy. Each Division shall submit a brief report of its activities to the Academy
at the Final Session of the Annual Meeting.

ArticLE XI. AMENDMENTS

Section 1. Amendments to this Coastitution may be proposed by the Council
or, if submitted to the Secretary at least two months before the session of the
Academy at which they are to be considered, by any group of ten members. The
Secretary shall send notices of proposed amendments to the members at least a
month before the session at which they are to be considered.

Section 2. Amendments to the Constitution, proposed as required, may be
adopted at any session of the Academy by a three fourths vote of the members
present and voting. Voting on amendments shall be by ballot.





