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FOREWORD

1. PURPOSE

Fleet Marine Force Reference Publication (FMFRP) 12-12, The History of the Medical Department of the United
States Navy in World War II, Volume I, is published to ensure the retention and dissemination of useful information
which is not intended to become doctrine or to be published in Fleet Marine Force manuals. FMFRP’s in the 12 Series
are a special category of publications: reprints of historical works which were published commercially and are no longer
in print.

2. SCOPE

This reference publication was published by the United States Government Printing Office in 1953. As a narrative
and pictorial history it provides invaluable insight as to the medical care provided to the naval service in World War
I1. Discussions of the medical services in Pacific campaigns, in the various combat organizations, and on the many
types of medical fields of endeavor give a complete understanding of the vast effort expended in medical services during
World War II. This volume is invaluable to medical personnel and to those who support medical personnel involved
in the provision of medical care to the contemporary Marine or sailor.
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Foreword

The achievements of military medicine
in World War II were numerous and re-
markable, and the results equally re-
markable. Out of every 100 wounded men
98 recovered, in contrast with the experi-
ence in World War I, when only about
90 recovered out of every 100 wounded
men. In earlier wars, one-half or more
of all wounded men died as a result of
their injuries. The World War II recov-
ery rate for some injuries was striking;
as an example, deaths from wounds of
the head, chest, and abdomen were about
65 percent lower than in World War I

The chief reason why so many more
lives were saved in World War II was
the high standard of professional skill
and training of the physician, dentist,
nurse, and corpsman. Further, skilled
medical personnel were assigned to ships,
planes, and amphibious forces in all parts
of the world, and vast quantities of medi-
cal supplies—drugs, serums, plasma,
whole blood, beds, bedding, and hospital
equipment and appliances—were pro-
vided for every operating force no mat-
ter where located.

Although the war officially began for
the United States on 7 December 1941,
the conflagration in Europe in the fall of
1939 was a portent and preparations were
then made to meet the approaching na-
tional danger. These included a vast ex-
pansion of the Navy and its Medical De-
partment. At the beginning of the war

the Medical Department of the Navy
consisted of less than 13,000 persons; in
1945, at the peak of expansion, it included
169,225 men and women. To obtain the
medical facilities and supplies necessary
for this expansion was a task of great
magnitude.

Many new hospitals were built, and
suitable buildings and grounds were ac-
quired and converted to special hospitals.
Overseas, the mobile hospital was an in-
novation that proved of immense value.
Hospital transports were of great im-
portance in the campaigns in the Central
and Western Pacific. Hospital ships were
an invaluable asset, not only in furnish-
ing hospitalization for personnel in fleet
and amphibious forces, but also in acting
as floating medical warehouses for the
distribution of medical supplies, serums,
plasma, and whole blood. The use of some
types of landing craft as hospitals and
for the collection of casualties during am-
phibious landings was also a most im-
portant development.

The procurement of drugs, vaccines,
serums, surgical dressings and instru-
ments, and hospital equipment and ap-
pliances of every type was a vast under-
taking which was well done, but the
prompt and efficient distribution of these
supplies to the Navy in every part of the
world was the really great achievement.

The prevention of disease was as im-
portant as the care of the sick and



wounded; personnel were vaccinated
against such diseases as smallpox, ty-
phoid fever, typhus fever, tetanus, yellow
fever, and cholera. This resulted in the
saving of countless lives and prevented
the disastrous effects of epidemic disease
in the combat forces. The measures insti-
tuted for the prevention of malaria,
typhus fever, and other diseases were
guides to the success of many campaigns.

Dental officers and dental personnel
played an important part in the war. They
gave first aid to the wounded and ren-
dered the finest dental care. Mobile den-
tal units were built to care for personnel
attached to isolated stations where regu-
lar dental service could not be main-
tained. A program of prosthetic dentistry
was developed which saved valuable man-
power for the Navy. Working with the
plastic surgeon, the dental officers de-
vised prosthetic facilities for oral, facial,
and eye wounds that facilitated the re-
pair of these serious and disfiguring in-
juries and hastened the rehabilitation of
the injured or blinded man.

This war emphasized the great impor-
tance of the specialities of aviation medi-
cine, submarine medicine, and amphib-
ious medicine. The latter was so com-
pletely organized that medical assistance
was brought to the wounded men on the
beachhead or in the field at the very
earliest moment; never before had it
been possible to bring first aid to men on
the field of battle so early.

The Hospital Corps of the Navy
played a great and heroic part in this as
in every other war since its establish-
ment in 1898. Everywhere they were con-
spicuous for their courage and devotion
to duty. The lives of many men were

vi

saved by their fearlessness and by the
skillful care they rendered.

The splendid work done by the Navy
Nurse Corps in World War I was re-
peated in World War II. In hospitals at
advance bases and in hospital ships and
hospitals all over the world they carried
out their mission tirelessly and effi-
ciently. Their effect on morale, and the
comfort and assistance they rendered to
the sick was invaluable. The Women Ap-
pointed for Volunteer Emergency Serv-
ice, newly organized in World War II,
rendered the finest assistance to the
Medical Department in the special fields
allied to medicine.

Developments in medicine and surgery
and their application to military medical
problems made necessary a program of
continuous research. The newly estab-
lished Naval Medical Research Institute
at Bethesda, Md., formed the center of
this work in the field of naval military
medicine. Here, as well as at other naval
medical activities, workers in the sciences
allied to medicine, the physiologist, psy-
chologist, physicist, chemist, bacteriol-
ogist, botanist, and entomologist (added
to the family of the Medical Department
during World War II), carried on re-
search problems, and their work con-
tributed to the prevention of disease, the
relief of suffering, and the saving of
lives.

As the wartime Surgeon General of
the Navy, I am proud to have directed
the Medical Department in its great
tasks. I also had the honor to serve as
White House physician. This made my
work greater, for frequently I was away
from Washington on the various long
journeys made by President Roosevelt to



attend conferences or inspect military
forces in the field. These travels, how-
ever, gave me a great advantage, for they
enabled me to visit almost all theaters of
war and to observe the needs and problems
of the medical activities in the field.

The great responsibilities imposed
upon the Medical Department of the
Navy by the war were discharged so
efficiently because of the skill, the cour-
age, and the unswerving devotion to duty
of all members of the Medical Depart-
ment, from the hospital apprentice to the

personnel of the office of the Surgeon
General. Their magnificent achievements
in medicine during World War II were
unprecedented and were symbolized by
President Roosevelt at the dedication
ceremonies of the National Naval Medi-
cal Center where he said: “Let the hos-
pital stand for all men to see through all
the years as a monument to our deter-
mination to work and to fight until the
time comes when the human race shall
have that true health in body and spirit
which can be realized only in a climate
of equity and faith.”

ROSS T McCINTIRE
Vice Admiral (MC) USN (Retired)*

! Surgeon General, U, 8. Navy, 1938-46, and Physician to the White House, 1988-45.
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Preface

Early in World War II, President
Roosevelt directed the “preserving for
those who come after us an accurate and
objective account of our present experi-
ence,” and on 23 March 1942 a “Commit-
tee on Records of World War II” was
designated to activate such a program.
In the Navy, Surgeon General McIntire
ordered the medical departments of all
ships and stations to include in their
Annual Sanitary Report an account of
their experiences in administrative mat-
ters as well as in clinical and preventive
medicine. These reports covered the
period from 7 December 1941 to 31
August 1945,

In 1943 an Administrative History Sec-
tion was designated in the Administra-
tive Division of the Bureau. This group
assembled a Historical Data Series from
the Annual Sanitary Reports and, under
the general rules prescribed by the Direc-
tor of Naval History, compiled the “U.S.
Navy Medical Department Administra-
tive History 1941-1945.”

The data for chapters I and II were
obtained from the sources mentioned.
The remaining chapters were written,
individually or in collaboration, by 37
naval officers, each recording the accom-
plishments of the Medical Department of
the Navy in the field with which, by
virtue of wartime experience, he was
peculiarly familiar. The Aviation Branch
of the Research Division of the Bureau
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compiled the section of Chapter X on
Naval Aviation Medical Research.

The original work of assembling and
editing this material was accomplished
by Capt. Louis H. Roddis (MC) USN
(Retired), who acted as editor until 30
June 1950. At that time Capt. Joseph L.
Schwartz (MC) USN took over the task
and completed a major part of it before
his retirement on 7 August 1951.

This history is not an exhaustive re-
port, but merely highlights the successful
manner in which the 169,225 officers and
men of the Medical Department coped
with unprecedented problems in clinical
and preventive medicine and in medical
administration during the war. New hos-
pital facilities were required to fit a new
type of warfare, and the transportable,
self-contained hospital was devised. New
types of vehicles for medical care and
transportation of patients were needed,
and the jeep ambulance, the amphibious
surgical unit, the hospital-type LST, and
the ambulance plane were developed.
Penicillin, whole blood, and plasma were
made available in every battle zone. When
necessary, blood was flown directly from
the United States to the combat area.
During the battle of Iwo Jima, whole
blood was dropped by parachute to med-
ical units in action in the field 48 hours
after the plane had taken off from San
Francisco. For the first time in military
history, teams of epidemiologists accom-



panied assault forees, and field sanitation,
hygiene, and preventive medicine were
immediately instituted. These teams were
a vital factor in lowering the morbidity
and mortality rates in combat troops.

Officers of the Medical, Dental, Nurse,
and Hospital Corps, specialists in fields
allied to medicine, WAVES, and Hospital

Corpsmen brought to the patient the
best in clinical medicine. By their abil-
ity, resourcefulness, and devotion, they
achieved results never before attained in
military medicine. Volume I of The
History of the Medical Department of the
U. 8. Navy in World War II is a partial
record of their accomplishments and a
testimony to their capable performance.

BENNETT F. AVERY
Captain (MC) USN, Editor
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Chapter |

Facilities of the Medical Department of the Navy

Joseph L. Schwartz, Captain (MC} USN (Retired)

Continental and Extracontinental Hospitals

Long before the attack on Pearl Harbor, the
75 officers, 32 enlisted men, and 225 civilians
who manned the 11! divisions of the Bureau
of Medicine and Surgery under the direction
of the Surgeon General, Rear Admiral Ross
T MeclIntire (MC) USN, were busily engaged
with plans and problems involved in processing
personnel, expanding physical and material
facilities, and stockpiling supplies for the Med-
ical Department of the Navy to meet the
needs of war, should it involve the United
States. The war already sweeping over Europe
had brought forth in 1940 the declaration by
President Roosevelt of a Limited National
Emergency, and reserve medical department
personnel who volunteered for service were
therefore ordered to active duty. The expan-
sion of personnel that took place is portrayed
in table 1.

TABLE 1.—Increase in Medical Department personnel
on active duty, 1939-1945.

30 June 1939 | 30 June 1941 1945
Medical Corps officers_ . _ .. 341 1,5_)57 14,191
Dental Corps officers______ 255 511 7,012
Nurse Corps officers_ - ___ 439 524 ]9,968
Hospital Corps officers__ - | oo oo 195 §,429
Hospital Corps_.—.________ 4,267 10,547 132,&{)32

The naval hospitals and hospital ships in
commission in 1941 are listed in table 2. For
the continental hospitals, the comparative cen-
sus of patients is given for 1941 and 1945,

1 Bureau Divisions:

Physical Qualifications and Medical Records, Personnel, Den-
tistry, Aviation, Medicine, Planning, Research, Inspections, Publi-
cations, Materiel and Finance, and Administration.

indicating the great increase in demand for
hospital beds after 7 December 1941.

TABLE 2.—Hospitals and hospital ships in commission

wm 1941
Patient census
1941 Vi-day
U. 8. Naval Hospital, Annapolis, Md. (fig. 1)____ 83 284
U. 8. Naval Hospital, Bremerton, Wash. (fig. 2)__ 299 871
U. 8. Naval Hospital, Brooklyn, N. Y. (fig. 3)____ 589 1,125
U. 8. Naval Hospital, Charleston, S, C. (fig. 4)_._ 124 697
U. 8. Naval Hospital, Chelsea, Mass. (fig. 5).____ 495 2,701
U. S. Naval Hospital, Corona, Calif. (fig. 6)______|__________ 3,611
U. 8. Naval Hospital, Corpus Christi, Tex. (fig. 7)_ 206 1,115
U. 8. Naval Hospital, Great Lakes, Ill. (fig. 8) .-. 350 7,532
U. 8. Naval Hospital, Jacksonville, Fla. (fig. 9) ___ 209 1,825
U. 8. Naval Hospital, Mare Island, Calif. (fig. 10)_ 676 2,281
U. 8. Naval Hospital, Newport, R. I. (fig. 11)____ 245 1,305
U. 8. Naval Hospital, Parris Island, 8. C. (fig. 12)_ 214 651
U. 8. Naval Hospital, Pensacola, Fla. (fig. 13)_.__ 227 1,073
U. S. Naval Hospital, Philadelphia, Pa. (fig. 14)__ 643 3,316
U. 8. Naval Hospital, Portsmouth, Va. (fig. 15) __ 1,199 3,103
U. 8. Naval Hospital, Portsmouth, N. H. (fig. 16) _ 124 390
U. 8. Naval Hospital, Quantico, Va. (fig. 17)_____ 118 451
U. 8. Naval Hospital, San Diego, Calif. (fig. 18)___ 1,360 1 8,069
U. 8. Naval Hospital, Washington, D. C. (fig. 19) _ 210
U. 8. Naval Hospital, Pearl Harbor, T. H
U. 8. Naval Hospital, Canacao, P. T
U. 8. Naval Hospital, Guam, M. X._____________|.__.______|._.____.._
U. 8. Naval Mobile Hospital No. 1, Guantanamo
Bay, Cuba_________ . ____.__
U. 8. 8. Relief (fig. 20)
U. 8. 8. Solace (fig. 21)

1 Maximum patient census, 12,068, January 1945.

2 Decommissioned 1942.

After the flames of war spread over Pearl
Harbor, the construction of new hospitals was
expedited and the bed capacity of existing hos-
pitals was expanded by adding H-type frame
ward buildings and by decreasing the normal
peacetime 8-foot interval between beds to 6
feet. That the need for additional hospital
facilities was great is indicated by the follow-
ing as shown in figure 22: In June 1939 the
total patient census in naval hospitals was
4,124 ; in June 1941 it was 7,723 ; the average
census of patients for the year 1942 was
13,274; in 1943 it was 39,723; in 1944 it was
70,576; and in 1945 it was 90,635.
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FicURe 1.—U. S. Naval Hospital, Annapolis, Md.

Ficure 2.—U. S. Naval Hospital, Bremerton, Wash.
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— Courtesy of Fairchild Air Photos Co.
Ficure 3.—U. S. Naval Hospital, Brooklyn, N.Y.

F1cUuReE 4.—U. S. Naval Hospital, Charleston, S.C.
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5
Ficure 5.—U. S. Naval Hospital, Chelsea, Mass.

Fi1Guore 6.—U. S. Naval Hospital, Corona, Calif.
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FIGRE 8.—U. S. Naval Hospital, Great Lakes, Ill.
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FiGure 12.—U. S. Naval Hospital, Parris Island, S.C.
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FIGURE 13.—U. S. Naval Hospital, Pensacola, Fla.
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FIGURE 14.—U. S. Naval Hospital, Philadelphia, Pa.

Fieure 15.—U. S. Naval Hospital, Portsmouth, Va.
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FI1GURE 16.—U. S. Naval Hospital, Portsmouth, N.H.

FI1GURE 17.—U. S. Naval Hospital, Quantico, Va.
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F16URe 18.—U. S. Naval Hospital, San Diego, Calif.

F1cUre 19.—U. S. Naval Hospital, Washington, D.C.
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FIcURE 20.—U.S.S. Relief

Figure 21.—U.S.S. Solace
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AVERAGE PATIENT CENSUS — ALL NAVAL HOSPITALS
JANUARY 1942~ NOVEMBER 1945
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F1gURE 22.—Average patient census, all naval hospitals.
1 3 U.S. Naval Hospital, Norman, Okla. (ig. 30)___________________. 1,811
In 194.2 alone, nu‘le continental a‘nd. two U.S. Naval Hospital, Balboa, C.Z._ ... ... 192
extracontinental hospitals were commissioned s Naval Hospital, Coto Solo, CZ. oo oo 236

(table 3) :

TABLE 3.—Hospitals commissioned in 1942

Patient census
o

V-J Day
U.S. Naval Hospital, Bethesda, Md. ! (fig. 23) o ccmca.s 2,426
U.8. Naval Hospital, San Francisco (Treasure Island), Calif. {(fig. 24) 1,276
U.8. Naval Hospital, Oakland, Calif. (fig. 25) - _ - .. _____ 5,400
U.S. Naval Hospital, Seattle, Wash. (fig. 26} ___ .. 3,031
U.S. Naval Hospital, Key West, Fla. (fig. 27) . __ .. ________. 2,609
U.8. Naval Hospital, Charleston, 8.C.. ..o __.____.-. 697
U.S. Naval Hospital, Long Beach, Calif. (fig. 28)._ 2,281

U.B. Naval Hospital, Norfolk, Va. (6g. 29) o c. oo oo oo 1,652

! This was a subordinate command of the National Naval Medical
Center commissioned 5 February 1942, and replaced the U. 8. Naval
Hospital, Washington, D. C., originally commissioned October 1906.

Also included in the National Naval Medical Center were the
following activities:

U. 8. Naval Medical School (originally established 1822).

U. 8. Naval Dental School (originally established 1923).

U. 8. Naval Medical Research Institute (established 1942).

U. 8. Naval School of Hospital Administration (reorganized and
established 1945),

U. 8. Hospital Corps School (Women’s Reserve) (commissioned
1944 ; decommissioned 1946).

The cornerstone for the Center was laid by President Roosevelt
on 11 November 1940. Rear Admiral Charles M. Oman (MC) USN
was the first commanding officer of the Center.
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FiGure 23.—U. S. Naval Hospital, Bethesda, Md.

Ficure 24.—U. S. Naval Hospital, San Francisco (Treasure Island), Calif.
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FIGURE 25.—U. 8. Naval Hospital, Oakland, Calif.
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Figure 27.—U. S. Naval Hospital, Key West, Fla.

FiGURE 28.—U. S. Naval Hospital, Long Beach, Calif.
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Ficure 29.—U. S. Naval Hospital, Norfolk, Va.

Development of Mobile and Base Hospitals’

In 1939, when world war appeared immi-
nent, the Bureau of Medicine and Surgery
realized the need for some type of prefabri-
cated hospital that would be completely self-
sustaining and yet transportable and of such
construction that it could be set up without
the employment of skilled mechanics. As a
result U.S. Naval Mobile Hospital No. 1, which
is more fully described in chapter III, was
designed and constructed. This was a 500-bed,
completely equipped, transportable type, gen-
eral hospital with self-contained power, water,
commissary, laundry, and repair facilities. It
was first set up at Guantanamo Bay, Cuba,
in November 1940, where it served local and
fleet units (fig. 31). After its experimental
phase in Cuba, its portability was tested by
being torn down, shipped to Bermuda, and
set up there (fig. 32). The experience in erect-
ing this type of hospital paved the way for
better mobile and base hospital construction.

2In August 1943 the designation Mobile Hospital was changed
to Fleet Hospital ; new serial numbers were assigned by adding 100
to the old number, except for Mobile Hospitals 1 and 2, which be-
came Fleet Hospitals 1 and 2 respectively.

Although it was observed that these hospitals
did not possess a high degree of mobility,
nevertheless they could be moved and set up
in any area with a minimum of time, expense,
and labor. They contained the following
facilities: (a) water purification and softening
plant; (b) storage spaces for supplies; (¢)
laundry; (d) galley; (e) automotive and am-
bulance equipment; (f) fire-fighting equipment;
(g) light and power supplies; (k) refrigera-
tion facilities; and (i) x-ray, dental, labora-
tory, and other equipment and facilities of a
general hospital.

e : R i €

FiGURE 30.—U. S. Naval Hospital, Norman, Okla.
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The supplies, equipment, and buildings for
all mobile and base hospitals were procured
by the Medical Supply Depot, Brooklyn, N.Y.,
and each hospital was commissioned there.
During the period of assembling and packing
the hospital supplies and equipment, the hos-
pital staff assembled at the Depot, where they
were indoctrinated in the methods of hospital
construction and outfitting and were advised
regarding the methods of identification of the
packed and crated equipment.

Upon reaching their destination the staff of
the hospital immediately set up temporary
quarters, and when the material for the hos-
pital arrived the hospital corpsmen under the
direction and with the physical assistance of
the Medical Corps, Dental Corps, and Hos-
pital Corps officers began the job of unloading

and sorting the equipment and supplies and
erecting the prefabricated components of the
hospital—the quonset, Iceland, and similar
huts. This was no small task; some of the
hospitals had as many as 300 buildings, includ-
ing huts® and sheds.

At first some of the hospitals experienced
difficulty in obtaining sufficient medical sup-
plies; in particular there was a great shortage
of quinine and atabrine. Many administrative
difficulties presented themselves. There was
some confusion regarding the procedures for
requisitioning supplies, often the allotment
status was unknown and instructions regard-
ing accounting procedures were not received,

3 The floor space of the quonset hut was 16 by 36 feet and of
the Iceland hut 24 by 36 feet.

FIGURE 31.—Mobile Hospital No. 1 at Guantanamo Bay, Cuba.
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FigUure 32.—Mobile Hospital No. 1 at Bermuda.

and some hospitals were uncertain how to
obtain items not listed in the supply catalogue.

The size of the mobile and base hospitals
varied from 200 to 2,500 beds. In the majority
of the hospitals, the number of medical officers
attached ranged from 40 to 54, of dental officers
from 1 to 4, of Hospital Corps officers from
1 to 5, and of hospital corpsmen from 235 to
500. Usually about 80 enlisted men with non-
medical ratings were attached to the hospital.
There were no civilian employees, and until
the early part of 1944 none of the hospitals
had Navy nurses.

Plans for the construction of mobile and
base hospitals having been perfected following
the experiences with the U.S. Naval Mobile
Hospital No. 1 in Guantanamo and Bermuda,
similar but improved versions (fig. 33) were
erected in the battle zones all over the world.
The first of these, U.S. Naval Mobile Hospital
No. 2, was disembarked at Pearl Harbor on
26 November 1941, just 12 days before the
attack by the Japanese. By the end of 1942
8 mobile and base hospitals of 500 beds each
had been assembled, shipped, and erected in
battle zones.
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FIGURE 34.—Mobile Hospital No. 8 at Guadalcanal.

Two base hospitals and five mobile hospitals
were commissioned in 1942 (table 4).

TABLE 4.—Mobile and base hospitals commissioned
in 1942

Base hospitals:

U.8. Naval Base Hospital No. 1, Londonderry, North Ireland
U.S8. Naval Base Hospital No. 2, Efate Island, New Hebrides 1

Mobile hospitals:
U.s. Naval Mobile Hospital No. 2, Pearl Harbor (commissioned Aug
1941

U.S. Naval Mobile Hospital No. 3, Tutuila, Samoa; Guam 2

U.S. Naval Mobile Hospital No. 5, Noumea, New (‘alcdoma 3

U.S. Naval Mobile Hospital No. 7, Noumen, New Caledonia

U.S, Naval Mobile Hospital No. 8, Guadaleanal, Solomon Islands
(fig. 34) 4

1 Base Hospital No. 2, Efate, New Hebrides, arrived at Villa, 4
May 1942. It was the first base hospital established in the South-
west Pacifie. During the period 4 May 1942 to 31 December 1942
this hospital admitted 2,949 patients with malaria. Casualties from
Guadalcanal were admitted to Base Hospital No. 2, usually within
36 hours after they were injured. Most of the patients were brought

The U.S. Naval Fleet Hospital No. 103,
Guam, and the U.S. Naval Convalescent Hos-
pital, Harriman, N.Y. (fig. 35), were also
commissioned in 1942.

by air to an airfield 6 miles from the hospital. A quonset hut for
the reception of patients was placed near the landing strip of the
airfield and a medical officer supervised the transfer of patients
from airplane to ambulance. In 1944 this hospital was moved to
Noumea and in July 1945 to Subic Bay.

* Mobile Hospital No. 3, in American Samoa, was one of the
hospitals established in the Pacifie in 1942 that did not receive
a large number of battle casualties. In Samoa, filariasis was a
major problem. Up to 1 January 1944, this hospital evacuated
2,904 patients with filariasis to the United States.

3Moblle Hospital No. 5, later Fleet Hospital No. 105, arrived in
Noumea in September 1942 and received its first patienps on 22
April 1943. During the period from Septembel 1942 to December
1945, 23,866 patients were admitted. The maximum patient census
was 2,100.

f Mobile Hospital No. 8, arrived on Guadalecanal in April 1943.
It was commissioned August 1943 and designated as Fleet Hospital
No. 108 in 1944. By December 1944 this hospital had treated
39,395 patients. During 1943, 2,208 patients were admitted for
some form of psychoneurosis.
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Ficure 35.—U. S. Naval Convalescent Hospital, Harriman, N.Y.

In February 1943 the bed capacity of pre-
viously constructed mobile hospitals was ex-
panded to 1,000 beds, and in June all base
hospitals were equipped for 1,000-bed capacity.
In addition numerous new hospitals were com-
missioned in 1943 (table 5):

TABLE 5.—Hospitals commissioned in 1943
Patient census
V=J Day

Continental hospitals:

1.8, Naval Hospital, Farragut, Idaho (fig. 36).
wval Hospital, Bainbridge, Md. (fg. 37)
wal Hospital, St Albans, N.Y, (fig. 38)._
1val Hospital, Sampson, N.Y, (fig. 39).__
al Hospital, smphis, Tenn. (fig. 400
ival Hospital, New Orleans, La. (fig. 410 .
1val Tospital, Camp Lejeune. New River, N.C
cal Hospital, Oceanside, Calif. (fig, 431
al Hospital, Shoemaker, Calif. (g, $4) . .

L\

Extracontinental hospitals:

T8, Naval Hospital, Alea Heighis, TV
Naval Hospital, \m Juan, P.R.
Trinidad, B.W.

Naval Hospital,

Base hospitals:
1.8, Naval Base Hospital No. 3, Espiritu Santo, New Hebrides.

: Zealand;

3ase Hoxplml No. 6 I"spiritu Santo, \ov\ Hebrld(\:;
¢ Hospital No. 7, Tulagi, N)lonmn Islands_ . __
e Hospital No. 8, Pearl Harbor, T.H
o II()\[)H‘II No. 9, Oran, Algeria____
al No. ]() ‘\\(lm‘\ \u~lrd1m

Mobile hospitals:

3. Naval Mobile Hospital No. 4, Auckland, New Zealand.__
Naval Maobile Hospital No. 6, W, (\llmg(on New Zealand. .
\'41 Mobile }{osplml \0 9, Brldmno :\uctmln .......

sla
TS, \ av Al \Io )1]( H'oxpn \1 No. 12, New C‘:tlodonia (Noumea)!

[4 ouulh xcent ho~p1ml\

val Speecial Hospital, Santa Cruz, Calif 891

1l Rpecial Hospital, Asheville, N.C.______ - 367

1l S])(~1*1z\1 I‘I()\‘plhll, Yosemite, Calif. (ﬁg. 46) - - 709

" al Hospital, Sun Valley, Idaho _ 978
T.=. Naval \p( cial Hospital, Glenwood Springs, Colo. (fig. 47) 526

1 Mobile Hospital No. 12 was commissioned in September 1943
and decommissioned in November 1945. By receipt and transfer,
about 1,400 officers and men served with this unit, but it never
operauted as a hospital and never admitted a patient. This hospital
arrived at Noumea in May 1944; from there it was shipped to
Guadaleanal, Espivitu Santo, Eniwetok, and finally Okinawa. It
was never erected.
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F1GURE 36.—U. S. Naval Hospital, Farragut, Idaho.

F1cURE 37.—U. S. Naval Hospital, Bainbridge, Md.
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Ficure 38.—U. S. Naval Hospital, St. Albans, N.Y.

¥

Ficure 39.—U. S. Naval Hospital, Memphis, Tenn.
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Figure 40.—U. S. Naval Hospital, Sampson, N.Y.

FIGURE 41.—U. 8. Naval Hospital, New Orleans, La.
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FIGURE 45.—U. S. Naval Base Hospital No. 4, Wellington, New Zealand
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FI1GURE 47.—U. S. Naval Convalescent Hospital, Glenwood Springs, Colo.
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Figure 48 shows the location of mobile and
base hospitals in the Pacific during 1944. In
that year the hospital facilities listed in table 6
were commissioned.

TABLE 6.—Hospitals and hospital ships commissioned

m 1944
Patient census
V-J Day
Continental hospitals:
S. Naval Hospital, S8an Leandro, Calif. (fig. 49)_._._____.___ 1,373
17.S. Naval Hospital, Fort Eustice, Va. (fig. 50) ___ ________ 1,339
TU.S. Naval Hospital, Astoria, Oreg. ... _____._____._ 414

Base hospitals:
U.S. Naval Base Hospital No. 12, Netley, Hants, England.___ _.__
U.S. Naval Base Hospital No. 14, Finschhafen, New Guineua;
Cavite, P.Y. _ e I
U.S. Naval Base Hospital No. 15, Manus Island, Admiralty
Tslands - o oo oo R
1.S. Naval Base Hospital No. 16, Woendi, Schouten Islands__ ____
U.S. Naval Base Hospital No. 17, Hollandia, New Guinea_.__ ____
U.S. Naval Base Hospital No. 18, Guam, Mariana Islands..__ ____
U.8. Naval Base Hospital No. 19, Tinian Island, Mariana
Islands. - . e I
U.S. Naval Base Hospital No. 20, Peleliu, Palau Islands______ -
Fleet hospitals:
U.S. Naval Fleet Hospital No. 113, San Francisco, Calif._____ e
U.S. Naval Fleet Hospital No. 114, Samar, P.I.1___________ an
Hospital ships:
U.S.S. Bountiful
U.S.8. Refuge._________
U.8.S. Samaritar (fig. 51).
Convalescent hospilals:

U.S. Naval Special Hospital, Arrowhead Springs, Calif._ 692
U.8. Naval Special Hospital, Banning, Calif._ _________ 831
U.S. Naval Special Hospital, Beaumont, Calif ___.____________ 240
U.S. Naval Special Hospital, Sea Gate, N.Y.________________ 685
U.S. Naval Special Hospital, Springfield, Mass.______________ 424

1 Fleet Hospital No. 114, a 1,000-bed unit, arrived at Samar,
March 1945, and was expanded to 3,000 beds by incorporating
Fleet Hospital No. 109, The hospital was operating on 2 July 1945
and 5,684 patients were admitted during the 2 months of July and
August. This hospital had a strikingly high incidence of admissions
for ureteral calculus, 117 admissions in 2 months. The widespread
use of sulfonamides may have been a factor in this.

In 1945 the hospital facilities shown in table
7 were commissioned :

TABLE 7.—Hospitals and hospital ships commissioned

m 1945
Patient census
. V-J Day
Continental hospitals:
U.8. Naval Hospital, Dublin, Ga. (fig. 52) _ _ _____ .. _._.__ 889
U.S. Naval lospital, Corvallis, Oreg. (Ag. 53) .- _________ 1,573

Base hospitals:

TU.S. Naval Base Hospital No. 21, Kwajalein Island, Marshall
Islands . - o e eeeeeman ———

Fleet hospitals:

.8, Naval Fleet Hospital No. 115, Guam, Mariana Islands__ ____
T.S. Naval Fleet Hospital No. 116, Brooklyn, N.Y.; San Pedro,

Calif. o e .

Hospital ships:

U.8.8. Benevolence_ ... __ o aan .
U.8.8. Consolation (fig. 5B4) . - . ———e
U.S.8. Haven (ig. 55) oo oo i ———
U.8.8. RePOSE oo oo e eemmm .
U.S.8. Rescue (fig. 56) . o oo ce——= R,
U.B.8. SanctUary - _ o e e e ———m
U.S.S. Tranquillity (Bg. 57) e oo ccececemmeee e ———

Military government hospitals:
U.8. Naval Military Government Hospital, Saipan, Mariana

Islands e -
U.F.l Naval Military Government Hospital, Guam, Mariana

slands. _ o caecmmmme———aa- P
U.S. Naval Military Government Hospital, Tinian, Mariana

Islands. ..o e ————

Special augmented hospitals:
Special Augmented Hospital No. 3, Okinawa, Ryukyu Islands_. _...

Special Augmented Hospital No. 4, Okinawa, Ryukyu Islands__.  ___.
Special Augmented Hospital No. 6, Okinawa, Ryukyu Islands__ _...
Special Augmented Hospital No. 7, Okinawa, Ryukyu Islands.. ____
Special Augmented Hospital No. 8, Okinawa, Ryukyu Islands..  ___.

Convalescent hospitals:

1.8, Naval Special Hospital, Asbury Park, N.J. .. ___________ 551
U Naval Special HHospital, Pulm Beach, Fla.__________.____ 1,540

1 Naval Speeial Hospital, Camp White, Oreg._
T.S. Naval Special Hospital, Camp Wallace, Tex..___________ -

Fi1GUure 49.—U. S. Naval Hospital, San Leandro, Calif.
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Ficure 50.—U. S. Naval Hospital, Fort Eustice, Va.

FiGUrRe 51.—U.8.8. Samaritan

258013—53

4
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Ficure 52.—U. S. Naval Hozpital, Dublin, Ga.

FIGURE 53.—U. 8. Naval Hospital, Corvallis, Oreg.
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FIGURE 54.—U.S.8. Consolation.

Figure 55.—U.S.8. Haven.

NAVY

33
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F1curRE 56.—U.S.S. Rescue.

FIGURE 57.—U.S.8. Tranquillity. The first of six 15,000-ton hospital ships of the Haven class to be converted from a
Maritime Commission C—4 hull. These vessels were completely air conditioned and the medical facilities were equal
to those of a large modern hospital.
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At the end of the war there were in com-
mission 42 naval hospitals and 12 naval con-
valescent hospitals in the continental United
States. Overseas there were 6 permanent hos-
pitals, 36 mobile, base, or fleet hospitals (figs.
58, 59, 60), 12 hospital ships, 3 hospital trans-
ports, and 3 military government hospitals.
Logistic support was furnished by 32 medical
supply facilities, depots, warehouses, and sup-
ply barges (table 8).

TABLE 8.

Medical supply facilities, all types

Medical supply depots:
Brooklyn, N.Y.
Oakland, Calif.
Pearl Harbor, T .H.
Guam, Mariana Islands (Annex at Saipan)

Medical supply storehouses and storage factlities in the United States:
Newport, R.I.
Charleston, S.C.
Seattle, Wash.
San Pedro, Calif.
San Diego, Calif,
Naval Supply Depot, Mechaniesburg, Pa.
Naval Supply Depot, Spokane, Wash.
Naval Supply Depot, Clearfield, TUtah.

Medical supply storehouses overseas:
Balboa, C.Z.
Londonderry, North Ireland
Exeter, England
Sydney, Australia
Auckland, New Zealand
No. 1, Subic Bay, Philippine Islands
No. 3, Kodiak, Alaska
No. 4, Samar, Philippine Islands
No. 7, San Juan, P.R.
No. 9, Casablanca, French Moroeceo
No. 10, Recife, Brazil

No. 11, Espiritu Santo, New Hebrides
No. 13, Saipan, Mariana Islanis
Supply Facility Fleet Hospital 105, New Caledonia

Supply barges:
U.N.S, Silica
U Lignite

Mare

Y
v
s
+
Y

S1s1a

S

DEFICIENCIES IN MOBILE AND BASE HOSPITALS

Mobile and base hospitals successfully treated
thousands of patients during the war, but they
never attained the degree of mobility desired
for combat areas. The deficiencies of the mobile
(fleet) and base hospitals in combat areas were
noted in the Seventh Fleet report for 1944:

Although fleet and base hospitals as presently planned
are excellent as to comfort for patients and working
conditions for Medical Department personnel, they
possess distinet disadvantages. They are bulky and
require considerable shipping space to transport, time
and effort to establish, and even more effort to dis-
mantle, refit, and move forward. In a fast moving type
of warfare over the vast distances typified in the
operations in the Southwest Pacifie, hospitals have not
been capable of receiving casualties until the assault
beaches moved far ahead. With the consistent shortage
of AH’s, APH’s, and APA’s in the Seventh Fleet, it
was necessary in many areas to resort to hospitalizing

FIGURE 68.—Main ward buildings, Base Hospital No. 4, Wellington, New Zealand.
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F1GURE 59.—One of the wards, Base Hospital No. 4.

F1GURE 60.—Laundry. Base Hospital No. 6, Espiritu Santo, New Hebrides.
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naval patients in Army hospitals. The latter were easily
transported and quickly erected, and while they did
not afford many of the refinements of the less mobile
naval hospitals, they offered excellent early care to

casualties at a time when the need was urgent. Canvas-
housed, truly mobile hospitals are a paramount need
in amphibious warfare, both for Army and Navy
support.

Special Augmented Hospitals

In 1945, in the closing months of the war,
a new type hospital, the Special Augmented
Hospital, was used for the first time on Okina-
wa. In composition and function it was inter-
mediate between a Marine Corps field hospital
and the fleet base hospitals that had been used
throughout the war in the Pacific. These special
augmented hospitals were designed to bring
hospital services and specialized care to per-
sonnel in the combat area.

Plans were made by the Bureau of Medicine
and Surgery for 8 of these new hospitals.
Four were to have a bed capacity of 200 each
and 4 to have a bed capacity of 400 each. Of
the number planned, 5 left the United States
for Okinawa.

Personnel for the special augmented hos-
pitals were assembled at San Bruno, Calif.,
in the late summer of 1944. There they were
given comprehensive physical conditioning
which included hiking and camping expedi-
tions under conditions that approximated those
in the field of combat. The men lived in tents,
ate from mess kits, practiced field sanitation,
and were instructed in infiltration tactics, the
use of the rifle, tent construction and main-
tenance, and chemical warfare. Special groups
received instruction in tropical diseases at
Treasure Island, Calif. General duty corpsmen
were given refresher courses and some men
were detailed to Navy hospitals for training
in the specialties, such as laboratory and
x-ray.

Special Augmented Hospital No. 6 was com-
missioned on 7 March 1945, and 3 days later
Special Augmented Hospital Nos. 3, 4, 7, and 8
were commissioned. Special Augmented Hos-
pital No. 6, the first to sail, arrived at Qkinawa
on 4 May 1945, and received its first patients
on 17 June 1945. Special Augmented Hospitals
Nos. 4, 7, and 8 arrived on 14 July 1945. Of the
five special augmented hospitals to arrive in
Okinawa, only Nos. 3 and 6 actually received
patients before the surrender of Japan. The
others received their first patients in Septem-
ber, and continued to care for them for several
months after the war.

Regarding the function of the “Augmented”
Hospital, the following comments were made:

Although the exact place of the augmented hospital
was never made clear, nevertheless, certain comments
can be made. If it was intended that this type of
hospital should be in operation during the active
campaign for the island, then its equipment and
construction contained too much of a semipermanent or
permanent character, so that it could not be erected
quickly. On the other hand, if it was intended that this
hospital should come into operation after the termina-
tion of hostilities, as was the case, then its construction
was too temporary in character to afford desired com-
fort and efficiency.

Not knowing what were the planned expectations
for such a hospital, it was difficult to judge its effective-
ness. Probably the most effective function of this
hospital was the ability to keep beds available for the
demand for admissions which was placed upon it; how-
ever, because evacuation had to be made so frequently,
prolonged treatment, elective surgery, and complete
diagnostic procedures had to be curtailed.

Medical Facilities; European, Atlantic, & African Theaters

Two base hospitals were established in the
United Kingdom. The 300-bed Naval Base
Hospital No. 1 at Londonderry, Ireland, was
commissioned in February 1942 and provided
hospitalization and outpatient service for per-

sonnel of the Allied Services as well as of the
U.S. Navy. Naval Base Hospital No. 12 was
set up in the Royal Victoria Military Hospital
at Netley, Hants, Southampton, which was
turned over to the Navy on 28 February 1944.
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A fuller account of its development as a 1,000-
bed hospital and of its outstanding achieve-
ments is given in chapter III.

Naval Base Hospital No. 12 was established
primarily for the treatment of casualties dur-
ing the invasion of Europe. The first D-day
casualties were received on 9 June 1944 and
in the following 4 months a total of 7,877
patients (including 4,226 war casualties) were
admitted. There were only 18 deaths during
this period, 11 of these the result of wounds
incurred in action against the enemy. The
mortality rate of combat casualties was only
0.26 percent.

Prior to the establishment of this hospital,
all U.S. Navy patients requiring return from
the European area to the United States for
further treatment or disposition were evacu-
ated through the U.S. Naval Dispensary at
Roseneath, Scotland. Evacuations through the
Base Hospital proved more satisfactory because
of its proximity to the southern ports where
there were fewer travel difficulties. After it
was decommissioned on 30 September 1944,
U.S. Naval Advanced Amphibious Base, Ply-
mouth, Devon, and U.S. Naval Base No. 2,
Roseneath, Scotland, were designated as evacu-
ation centers for the southern and northern
areas respectively.

At Camp Knox, Reykjavik area, the head-
quarters of the Naval Operating Base, Iceland,
a dispensary was already functioning in July
1942. It had 21 huts and contained 109 beds.
During 1942, approximately 75 percent of the
patients were from ships operating in Iceland
waters. This dispensary was centrally located,
well staffed, and equipped to meet hospital needs
of Navy personnel stationed in Iceland or in
ships operating in Icelandic waters. Auxiliary
dispensaries were established at the Tank Farm
and at Falcon Comperea at Hoalford, as well
as at the Fleet Air Base, Reykjavik.

Dispensary facilities in the United Kingdom
were located at the activities listed in table 9,
and other dispensaries were established at
Saltash, Appledore, Falmouth, Fowey, Sal-
combe, Dartmouth, Teignmouth, Penarth and
Milford Haven, St. Mawes, Poole, Portland-
Weymouth, Southampton, Deptford, Exeter,
and Calstock. On 15 June 1944 a dispensary

of 50 beds was set up in Blackheath, London,
to care for convalescent and overflow patients
from the main dispensary and to serve as a
dressing station for bomb casualties. During
the 5-month period prior to D-day, the number
of available beds in England for reception of
casualties had reached 3,500.

TABLE 9.—Dispensaries in the United Kingdom

Bed Date
capacity commissioned
TSN Base, Rosenecath, Scotland__________ 325 | Aug. 24,1942

USNAATB, Appledore, Devon____
USNAATSB, St. Mawes, Cornwall
TUSNAAB, Falmouth, Cornwall
USNAATSB, Fowey, Cornwall
USNAAB, Plymouth, Devon._._

61 | July 29,1943
34 | Sept. 7,1943
220 | Oct. 11,1943
93 | Oct. 25,1943
500 | Nov. 6,1043

TUSNAATSB, Salcombe, Devon____ PO 117 | Nov. 25,1943
USNAATSB, Teignmouth, Devon. R 87 | Dec. 1,1943
USNAAB, Dartmouth, Devon_________._. 356 | Dec. 24,1943
USNAAB, Milford Haven, Wales__ R 800 | Jan. 12,1944

50 | Jan. 12,1944
46 | Feb.
10 | Apr.
123 | May 1,1944
May 11, 1944
May 11, 1944

USNAAMSB, Penarth, Wales. __
USNASB, Exeter, Devon.._...
USNAAMB, Deptford, London______
USNAAB, Portland-Weymouth, Dorset
USNAAB, Poole, Dorset _ _ __ ____________ 24
USNAARB, Southampton, Netley, Hants___ 10

The hospital and dispensary facilities estab-
lished in the European, Atlantic, and North
African theaters are shown in figures 61, 62,
and 63.

TABLE 10.—Hospitals and dispensaries in the Atlantic

Theater
Bed capacity
Canal Zone:
Balboa:
Naval hospital .__.______.________ DS 350
Dispensary (naval station) .. __.______. 8
Marine sick bay (annex to naval station)___.__ 14
Sick bay, naval ammunition depot- .- ..o 4
Coco Solo:
Naval hospital . ... 464
Dispensary (naval station) ... .____.... - 30
Dispensary (Cristobal Annex to naval station)_. 4
Dispensary, naval air station______._.________ 90
Farfan: Sick bay (radio station) .. .. ______.__..____ 5
Tobago Island: Dispensary (naval station)._._______.._____ _ 20
Galapagos Island: Dispensary (naval base) oo ... ______ 15
Puerto Castilla, Honduras: Dispensary (naval base) .. _._____._ 14
Corinto, Nicaragua: Dispensary (naval base) ... ...____ 16
Barranquilla: Dispensary (naval base) ..o - ... 4
Netherlands West Indies: Curacao (naval camp) 25
Virgin Islands: St. Thomas naval station__ . ... .__.__ 10
Brazl:
Caravellas, dispensary _ 10
Maceid, diSPenSary .o oo oo meaeoo oo - 11
Rio de Janeiro, Dispensary (naval operating facility’ _ 8
Santa Cruz, Dispensary 15
British West Indies:
Antigua (N.AAF.) e e 2
Great Exuma (N.A.AF. 4
Trinidad:
Hospital .. ________ 290
NAS dispensary__. 66
Cuba: B
Guantanamo Bay:
Naval station o e dceee e e mmammn 220
Naval air station.. - 16
Marine Corps Base s
Puerto Rico: .
Roosevelt Roads (naval station) oo iimanaaaa 7
San Juan: .
Naval hospital oo e 200
Naval air station .o oo cmaaaen 39
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FIGURE 62.—Naval hospitals and dispensaries in the North and South Atlantic Theaters.
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As the forces moved into North Africa, dis-
pensaries were established there. Two days
after the landing operation had started, on
10 November 1942, naval medical personnel
set up a small sickbay in a camel barn on
the dock of Fédala. Later, dispensaries were
set up at Oran, Port Lyautey, Arzew, Bizerte,
and Casablanca. Because of the importance
of Casablanca as a port of entry and as an
evacuation center, the dispensary there later
became U.S. Naval Base Hospital No. 5. Dis-
pensaries were established at Fédala, Safi, and
Agadir in French Morocco, and sickbays of
varying sizes were set up at Mers-el-Kebir,
Algiers, Nemours, Beni Saf, Mostaganem,
Ténes, Cherchel, and Dellys in Algeria. By
summer of 1943 it was obvious that a naval
hospital was required for personnel in the
Northwest African waters, and to meet this

need U.S. Naval Base Hospital No. 9 was
disembarked at Oran on 3 September 1943,
With the assistance of construction battalions,
this 500-bed, completely equipped hospital was
ready to receive patients 2 months after con-
struction began.

In Sicily a 50-bed dispensary was established
at Palermo and smaller units were set up on
the south coast of the island. In September
1943, all U.S. Navy activities in Sicily were
consolidated at the Naval Operating Base,
Palermo, where a dispensary of 160 beds was
established. Later in 1944, 25-bed dispensaries
were established at Calvi, Bastia, Ajaccio, Cor-
sica, and at La Maddalena Island, Sardinia
(table 11). The largest and most important
dispensary in Italy was at Naples, but Salerno
and Rome each had a small dispensary.

Dispensaries were set up on the French

TABLE 11.—Medical Department facilities in the African Theater, 1 January 1945

- Bed . Bed
Activity ‘ r‘:\p;éitv Activity capacity
Il —
‘I
Algerta: : T ow A Con s 1‘ Steily:
é;iiw};?::pﬁ?;;{l}\:: (‘;\‘“Wll Station- .. ')3% ”} Palermo T)ispm{sary, NOB Sick Bay (port area)__________ %88
an, Base Hospital No. 9 ____________ . ___ ______ ) : ispensary, Palermo. . - oo T
Oran, Dispensary, U. S. Naval Station. .. __._.__.. . ____ 14 Ilalyl')lsp( nsary, Palermo
French Morocco: ! | Supl . e TREAT 0
AR = . N Naples Dispensary, USN Detachment 14
Agadit, Sick Bay, }FIQSWME\T(’)"’;“‘I”T"““ Nooloo . o Rome, Dispensary (SENALUSLO)__________._77777777" 4
Port Lyautey, Dispensary (NAS)_ . _.__ T 130 Smd%”‘\ia\:l‘uld‘\l(*n'l Is. PT Base No. 12 10
gunis{a: Bizerte Dispensary, AATB_._ ... ____ . 68 f;isi)(’;lsalr‘)', La Maddalena Istand . .. 7 77 o 23
orsica: Dispensary, Ajaceio.____ .. ____.._____. ... __ 25

invasion beaches, Omaha and Utah, on 12 July
1943. Later, after the ports became available,
dispensaries were established at Cherbourg,
Le Havre, Chateau de La Prunay, Louvecinnes,
and Seine-et-Oise. The most important medical

Submarine

Prior to World War II there were about 8
medical officers in the Navy who were qualified
in submarine medicine and therefore particu-
larly interested in the sanitary and hygienic
aspects and the safety problems of life in a
submarine. They had been trained primarily
in deep-sea diving and were familiar with
the construction and operation of a submarine,
the problems of submarine escape and salvage,
the use of the rescue “bell” and the submarine
escape “lung,” and the operation of the training

installation in southern France was the dis-
pensary at Marseilles, established after the
Normandy invasion. On the heels of the Allied
crossing of the Rhine, 50-bed dispensaries were
established at Frankfort and Berlin, Germany.

Medicine®

tank. With the advent of war a great many
more officers trained in submarine medicine
were immediately required and the facilities of
both the Deep Sea Diving School, Washington,
D.C., and the Submarine Base, New London,
Conn., were activated. For the first 2 years
of the war these medical officers, like their
predecessors, were trained primarily in deep-

+ Adapted from the BuMed publication *“The History of Subma-
rine Medicine in World War II”” by Capt. C. W. Shilling (MC) USN
and Mrs. J. W. Kohl.
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sea diving, and so were not prepared to cope
with all the medical aspects of submarine duty.
When the inadequacy in training became ap-
parent, the course was lengthened by 3 weeks,
and beginning June 1943 the training included
“tank instruction and escape, inspection and
instruction trips on submarines, dark adapta-
tion instruction, and similar matters,” as well
as “demonstration of diving equipment, lec-
tures, and demonstrations and . . . . participa-
tion in the submarine personnel and sound
listening personnel selection system.”

A deterrant to efficient submarine medicine
in the early part of the war was the necessity
of at times assigning to a submarine base,
submarine tender, or submarine squadron, a
senior medical officer who was not trained or
qualified in submarine medicine. In March
1944, when qualification® in submarine medi-
cine became a prerequisite for such assign-
ments, a broad program of submarine medicine
was activated. Distribution of medical supplies
was then reorganized and a careful check was
made of the physical condition of submarine
personnel before going on patrol or immedi-
ately upon return. Pharmacist’s mates attached
to submarines were indoctrinated in special
phases of submarine medicine, a pool of grad-
uates of the ‘“School of Pharmacist’s Mates
entering the Submarine Service” was estab-
lished, and a system of refresher training for
those in the pool was inaugurated.

When the V-boats were commissioned in
1924, medical department personnel were not
assigned to the submarines. With improvement
in submarine design, long cruises became rou-
tine and there arose the need for Hospital
Corps personnel aboard. The assignment of
hospital corpsmen was a success, for a good
pharmacist’s mate proved to be one of the
most valuable members of the crew, not only
because of his specialized knowledge but also
because of his influence on the morale of the
crew. How well they performed is a matter
of record—the superb manner in which they
carried out their assignments during World
War II is attested to by the commendations
and awards they received.

3 To give recognition to submarine medicine, those medical offi-

cers qualified in submarine medicine were authorized to wear the
distinctive insignia in 1943.

Early in the war, Hospital Corps personnel
assigned to submarines were obtained from
the forces afloat or ashore and were given
a course of indoctrination in submarine opera-
tion at the Submarine School, New London,
Conn., prior to assignment to duty in sub-
marines. As the war progressed it became
apparent that not all Hospital Corps personnel
assigned to submarines had been adequately
trained. In June 1943 a School for Pharmacist’s
Mates entering Submarine Service was estab-
lished; there the 6 weeks’ course included
didactic and practical instruction in first aid
and minor surgery, hygiene and sanitation,
materia medica, toxicology, anesthesia, labora-
tory procedures, pharmacy, chemistry, and
indoctrination in the environmental factors of
life in a submarine. After March 1945 only
men wno were graduates of the Hospital Corps
School were assigned to the “School for Phar-
macist’s Mates entering the Submarine Serv-
ice.” Graduates of this school were invaluable,
for they not only provided care for the sick
and injured in a highly efficient manner but
also performed general operational duties such
as sonay operator, radar operator, lookout, and
librarian.

SUBMARINE PATROL EXAMINATIONS

Prepatrol examinations of all personnel were
conducted to make certain that no man who
was physically or emotionally below par was
permitted to go on patrol. Such men were
transferred to a rest camp. Elaborate facilities
for rest and recreation were established at
the Royal Hawaiian Hotel as well as on Mid-
way, Majuro, Guam, Saipan, Manus, and Milne
Bay. Immediately after return from patrol
another complete physical examination, includ-
ing roentgenograms of the chest, was done by
qualified submarine medical officers. A com-
plete dental examination was also made and
the needed dental repairs recorded. Results of
both the physical and dental examinations were
entered upon cards, which were filed aboard
the ship and formed a continuous history of
the physical condition of each man. Upon trans-
fer to another submarine force activity, the
history card was transferred to the receiving
unit. If transferred out of the submarine serv-
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ice, the card was filed at SubBase, Pearl Har-
bor. The pharmacist’s mate in each submarine
was required to make appropriate entries on
the history card while on patrol. Thus the
medical problems and health conditions occur-
ring on patrol were reported to the Force
medical officer by recording and forwarding
to him a summary of the data on the history
cards.

Although the standard Health Record pro-
vided a continuous history, it failed to serve

FIGURE 64.—Minor surgery aboard a submarine.

the purpose of these cards in that only serious
conditions warranting admittance to the sick
list were entered in the health record, and at
each re-enlistment the history sheets were re-
moved and sent to the Bureau. The cards thus
filled a void.

SUBMARINE MEDICAL FACILITIES AND SUPPLIES

Facilities for medical care of submarine per-
sonnel during World War II (figs. 64, 65),
were similar to those in small eraft, but many

FI1GURE 65.—Medical locker in a submarine.
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problems of medical supply required solution.
As an example there was need for a complete
and exhaustive study of the medical supplies
and equipment allowance for submarines. Re-
plenishment of supplies for submarines should
have been accomplished either from a sub-
marine tender or a submarine base and not
from a medical supply depot, because the small-
est amount such an activity ordinarily issued
was too large for a submarine where storage
space was an acute problem. In the newer type
submarines, such as the guppy-snorkel, the
storage problem was even more critical.

The pharmacist’s mate in a submarine needed
a handbook which outlined medical and surgical
diagnosis and care, and described the pharma-
cologic action and indication for use of each
medical item in stock. The handbook which
was available during the war did not in any
sense meet the requirements, and it was neces-
sary to mimeograph and distribute to sub-
marine pharmacist’s mates all types of instruc-
tion for medical care as the occasion arose.

AIR-SEA RESCUE OPERATIONS

Submarines rescued 549 survivors, in air-sea
rescue operations. The part played by the phar-
macist’s mates in this undertaking was very
important, for 48 percent of the rescued avia-
tors required medical care because of serious
injury. The following excerpts from patrol
reports indicate how well the pharmacist’s mate
cared for his patients:

One man received a severe laceration of the forearm
which required seven stitches. Two men were injured
by misfire of the 20-mm. gun; in one it was deemed
necessary to amputate two toes of the right foot. Due
to a shortage of surgical instruments, a pair of
sterilized side cutters were used to cut portions of the
shattered bone. Because the “phalanges—were com-
pletely shattered, they were not sutured but left open
to allow free drainage. A generous amount of sulfa-
nilamide powder was used. The other man was wounded
in the shoulder but no lead or foreign body could be
located. This man was back to duty in three days.

The medical ‘department, in the person of the Chief
Pharmacist’s Mate, did a particularly capable job in
handling the Jap prisoner of war recovered after his
plane was shot down. Though suffering from shock,
second degree burns of the face and hands, and several
other serious wounds from gunshot and the crash, he
was brought around very well and will probably recover.

An injured German prisoner was treated for a dis-
located left knee, broken right collar bone, badly
lacerated mouth and nose, and three missing teeth.
Recovery was satisfactory except that he succeeded in
misalighing his clavicle after it was lined up properly.

The price of sinking one sampan, damaging one,
and learning the use they are put to (as submarine
traps) was three men wounded. One man received two
.25 caliber hits in the left side, one bullet ranging
upward, fracturing the rib and puncturing the left
lung, the other bullet lodging in the diaphragm. A
second man received five hits in the right shoulder;
the third was struck in the right hip by a piece of
flying metal. In view of the nature of the wounds, left
the area 24 rours early, setting course for Midway at
best speed. The Chief Pharmacist’s Mate............
is particularly commended for his quick and efficient
action in caring for these three wounded shipmates. By
his proficient skill and painstaking efforts he prevented
complications and enabled return of his patients to
the facilities of a hospital, well on the road to recovery.
He has been recommended for promotion and the
Bronze Star Medal.

One man suffered a compound fracture of his right
ring finger and a simple fracture of his index finger
when a storeroom hatch cover fell on his fingers. The
boat was dived to a hundred feet to furnish a stable
platform for sewing up the fingers and setting the
bones. While the finger tips are still stiff one month
after the accident, they are healed mnicely and
PhMic............ is to be commended for his effi-
ciency and skill.

The ............ , on her second patrol, established
an all time record for the recovery of friendly aviators,
when in five rescues she picked up a total of 30 men.
The first man, recovered on 25 May 1945, had severe
lacerations and second degree burns. Five days later
5 more men were recovered, all in good condition, 18
minutes after their plane had crashed. On 29 May, 16
men were rescued, 2 of whom were seriously injured;
1 had severe head and body injuries, the second had a
possible fracture of the back and skull. One man of
this group died.

SURGICAL CARE ON WARTIME OPERATING
SUBMARINES

Injuries aboard combat submarines were
commonly sustained by personnel on the bridge,
particularly during the lightninglike maneuvers
necessary to clear the bridge in the relatively
few seconds that elapsed between the time
the diving signal was given and the submarine
submerged. Crushed fingers, broken ribs, dis-
locations, bruished shoulders, and lacerations
of various degrees resulted from the sudden
exodus of men from the bridge through a
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24-inch hatch and down the slippery and pre-
cipitous ladder into the conning tower.

APPENDICITIS ABOARD COMBAT SUBMARINES

Probably no other single disease caused more
anxiety to submarine personnel than appen-
dicitis. Because medical officers were not car-
ried on submarines, it became important to
formulate and promulgate a policy governing
the treatment of appendicitis. All pharmacist’s
mates in the submarine service and those in
the “School for Pharmacist’s Mates entering
Submarine Service” were impressed with the
fact that in untrained hands the diagnosis of
appendicitis is difficult and that gastrointes-
tinal disturbances and constipation which are
common in personnel in submarines add to
the difficuly in diagnosis. The order, “Never
resort to surgery,” and “Never give a cathartic
to a patient suspected of having appendicitis,”
was put into effect toward the end of the first
year of the war, and a conservative method
of freatment was outlined.

INCIDENCE AND MORTALITY RATES OF
APPENDICITIS

The diagnosis of acute appendicitis was
made 78 times in 1943 (8.9 cases per thousand)
and 124 times in 1944 (9.2 cases per thousand),
in personnel attached to submarines. Pharma-
cist’s mates made the diagnosis of appendicitis
(acute, chronie, or diagnosis undetermined and
admitted for observation) on 116 war patrols
in 127 instances during the entire war. On
8 patrols more than 1 man was admitted with
this condition. In 16 instances one case of
appendicitis was reported from the same sub-
marine on 2 successive patrols, presumably by
the same pharmacist’s mate. In 34 instances
the patient was sufficiently ill to warrant trans-
fer for treatment. Twelve men in whom the
diagnosis of appendicitis was made during
the patrol are known to have had surgical
treatment upon arrival in port.

Throughout the war in the submarine force,
not one death from appendicitis was reported.
Commanding officers were so impressed with
the performance of pharmacist’s mates in han-
dling these emergencies that in 22 instances
they were especially commended.

APPENDECTOMIES PERFORMED ABOARD
SUBMARINES ON WAR PATROLS

Regardless of the order not to perform
appendectomy on personnel in submarines this
operation was found necessary on several oc-
casions. An appendectomy was done by a phar-
macist’s mate aboard the U.S.8. Seadragon,
on 11 September 1942. Subsequent to the oper-
ation, which lasted about 3 hours, the patient
was ill for 14 days. Higher authority observed
in connection with this operation:

The incident . . . is believed to be the first of its kind
in submarine history. While this case had a happy end-
ing, it is pointed out that this particular pharmacist’s
mate had had considerable experience in assisting at

surgical operations , . . it is hoped that his success will
not encourage others to take .. . risks.

In another instance, on board the TU.S.S.
Grayback, in December 1942, the patient had
been ill for about 48 hours before he was
operated on. At the operation, which lasted
about 1%% hours, the appendix was found to
be ruptured. Sulfanilamide powder was in-
stilled, drainage was instituted (an elastic
rubber band), and the abdomen was closed.
Ether, administered by a submarine escape
lung mouthpiece, was used as an anesthetic.
Spoons were flattened for use as retractors,
and long nose pliers from the engine room
were also employed. The first assistant was
a motor machinist’s mate, first class.

In the third instance an operation for appen-
dicitis was performed aboard the U.S.S. Silver-
sides on 22 December 1942. The patient had
been ill for about 12 hours prior to the opera-
tion, which was performed on the wardroom
table, with the submarine submerged at 100
feet. The effectiveness of the spinal anesthesia
having worn off, “Ether was administered,
following the directions on the can. This anes-
thetized the operating staff as well as the
patient. One hour after completion (the opera-
tion lasted about 4 hours) we tangled with
a destroyer. The patient was convalescing the
following morning to the tune of terpedo firing,
two depth charge attacks, two ‘crash dives’
and an aerial bombing which knocked him out
of his bunk. The conduct of the patient ... was
exemplary throughout the operation and the
period following.”
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Comments made by the commanding officer
of one submarine concerning the operation
performed aboard his ship are pertinent.

It is recommended that all men who have a history
or indications of chronic appendicitis not be sent out
on patrol until their appendix has been removed. This
also applies to any other ailment which may require an
emergency operation at some future date.

DISEASES OF PERSONNEL IN SUBMARINES

No health problems entirely peculiar to the
submarine service existed. As in all other
branches of the military forces, the most com-
mon ailments were acute infections of the
upper respiratory tract, injuries, and diseases
of the gastrointestinal system.

INFECTIONS OF THE RESPIRATORY TRACT

A high incidence of “colds” was commonly
experienced during the first 3 weeks of a cruise,
even in tropical waters. Protective clothing
was inadequate for patrols in northern opera-
tional areas, particularly in the winter when
the interior of the ship was cold and damp,
and “colds” commonly occurred during the
passage from warm to cool operational areas.
The most practical prophylaxis was afforded
by optimal atmospheric and living conditions
while on patrol and carefully supervised recu-
peration at rest centers. The effectiveness of
germicidal lamps aboard submarines warranted
investigation. A battery of such lamps was
installed in one submarine, but the ship’s loss
prevented adequate evaluation.

Acute upper respiratory diseases such as
catarrhal fever, sore throat, and tonsillitis
were reported on over 400 patrols. On 211
patrols they accounted for 1,068 man-days lost.
Upon occasion the incidence of these diseases
aboard submarines on war patrols assumed
such proportions as to interfere with the opera-
tion of the ship. At times as many as 70 per-
cent of the crew were affected.

TUBERCULOSIS

Prolonged residence in submarines where
sunlight was absent and outside ventilation
was limited to parts of each day was considered
conducive to activation of quiescent tubercu-
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losis and to droplet spread of the disease. Roent-
genograms of the chests of submarine per-
sonnel were therefore taken periodically. It
was found, however, that the incidence of
tuberculosis in submarine crews, ranging from
0.41 to 0.43 percent, was the same as that
in the crews of surface craft, but was higher
than the 0.32 percent incidence in the fleet
as a whole.

GASTROINTESTINAL DISEASES

Diseases of the digestive system accounted
for 24.1 admissions per thousand. The four
most common conditions noted on war patrols
were acute gastroenteritis, chronic constipa-
tion, acute appendicitis, and ‘“diagnosis unde-
termined (abdominal pain).”

“Food poisoning” was reported on only 34
patrols. In nine cases, the food was definitely
ineriminated; the offending agents included
canned orange juice, canned sardines, cus-
tard pie, beef, surveyed ‘“Avoset” (stabilized
cream), chicken, tinned ham, and tinned sal-
mon.

Food poisoning aboard an operating sub-
marine, by incapacitating the crew, could crip-
ple the striking force of a ship. As an example,
a submarine sighted an enemy carrier on 10
July and the following comment concerning
the attack was made:

Loss of depth on the one attack made was most
unfortunate in that it prevented firing at carrier. The
order to make ready the tubes was given rather late;
this was combined with personnel errors in hurriedly
preparing all tubes. At this time nearly all of the crew
were handicapped by sickness from the food poisoning.

Constipation was an occupational condition
among submarine personnel. It was most com-
mon in the first 2 weeks of a cruise. One phar-
macist’s mate during a 56-day patrol with a
crew of approximately 75 men dispensed 3
quarts of mineral oil, 1 pint of castor oil, 2
pounds of Seidlitz powder, 3 bottles of cascara
sagrada, and 20 soap suds enemas.

UROGENITAL DISEASE

The incidence of urogenital disease in sub-
marine personnel on war patrols is presented
in table 12,
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TABLE 12.—Diseases of the urogenital system in sub-
marine personnel on war patrol

Number Number Number
Diseases patrols cases sick days
reporting | reported | reported
Gonorrhea, urethra, acute (.. ________ 37 179 45
Urethritis acute, nonvenereal - _______ 33 67 26
Gonorrhea, urethra (diagnosis unde- ;

termined) - - _ .. ... 25 56 31
Prostatitis, unclassified______ . _____ 8 24 6
Pemile lesions (diagnosis undeter-

mined) ..o .___ 18 20 28
Syphilis___ .. ___________________ 11 16 32
Renal disease (diagnosis undeter-

mined) __ .. o _o__ 10 15 22
Calculus, urinary system . ___.____.___ 12 13 35
Epididymitis, acute and orchitis,

ACULe i 10 11 25
Cystitis, acute_ ___________________. 5 3 29
Balanoposthitis _ .. __._______.._ 1 1 0

Total .o 170 337 299

One man informed the pharmacist’s mate
that he had concealed venereal disease for a
period of at least 6 weeks, including the period
of the last refit. Examination disclosed the
presence of multiple penile and perineal lesions,
which proved to be syphilitic. Kahn tests of
the rest of the crew were negative, however.

SKIN DISEASES

Most fleet-type submarines were equipped
with two, 4-ton air-conditioning units installed
in the ventilation supply lines. These were
later supplemented by additional cooling and
blower units. Without air conditioning and
adequate ventilation, the habitability of a sub-
marine on patrol would become so poor that
skin diseases as well as lack of personnel en-
durance and efficiency would appear, and the
safety and ability of the submarine to carry
out her mission would be seriously compro-
mised. The following excerpts from reports of
war patrols describe the conditions encoun-
tered:

“Due to faulty air-conditioning units the boat was
oppressively hot and humid . . . After 2 weeks of all-
day submergence all the bunks were wet and sticky.
Clothing in lockers . . . was green with mildew. Tem-
perature of well over 100° F. and high humidity levels
made it practically impossible to get any rest while
submerged. There were two cases of heat exhaustion.
The entire crew had prickly heat—in some it covered
the entire body. Thirty percent . . . had some type of
fungus infection.” Following repair of the air-condi-
tioning system, the commanding officer commented:
“At last we have found out that submerged time need
not be a taste of hell—this is the first patrol that this

boat has been anywhere near livable. General improve-
ment in the condition of personnel and reduction of heat
rash and skin diseases was quite noticeable in compar-
ison with previous patrols.”

On another ship when the air conditioning
failed “90 percent of the officers and men had
‘prickly heat,” 68 percent had ‘Guam blisters,’
20 percent had boils, and 12 percent had fun-
gus infections of the ears.”

DISEASE AND INJURY

The health of submarine personnel was gen-
erally very good, comparing favorably with
that of destroyer personnel (table 13).

TABLE 13.—Incidence per thousand of disease or injury
of submarine personnel (1944)

Class Submarines | Destroyers
Injuries ' e 39.9 39.6
Communicable diseases transmissible by oral
and nasal diseharges_ _ - ____ . ______.__._ 33.9 40.8
Venereal diseases_ - _ . _____cano- _i 24.1 23.4
Other diseases of infectious type___.______.__ ‘ 16.9 22.1

1 Exclusive of combat injuries.

Serious illness or epidemic disease required
the interruption of only 29 out of 1,471 patrols.
The illnesses interfering with these patrols are
listed in table 14.

TABLE 14.—Diseases lmiting duration of submarine
patrols

Number
Condition of
patrols

Excessive personnel fatigue
Illness of commanding officers_
Acute appendicitis_
Battle casualties__ _
Multiple asphyxiations_
Serious injury .. oo

Mumps_ . _.-.-
Mental disease
Copper sulfate poisoning_ _ . ________._..____ -
Diagnosis unknown (fever)_._.________..... _

'

1

'

'

'

'

'

'

'
[ O R = 1 =)

HABITABILITY OF SUBMARINES

The factors affecting submarine habitability
included :
1. The efficiency of ventilating and air-conditioning
apparatus.
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2. Carbon dioxide accumulation, depletion of oxygen,
and increased pressure and humidity.

3. Hot weather.

4. Overcrowding.

5. Deficiencies of the water supply and of sanitary
tanks.

6. Fires.

7. Noxious agents such as chlorine gas and carbon
tetrachloride.

49

8. Material damage incident to depth charging and

accidental flooding.

Improvement in habitability of submarines
took place as the war progressed. As noted
in table 15, the percentage of “excellent” re-
ports was doubled after 1942 and the per-
centage of “poor” reports was reduced to one-
third in the last 3 years of the war.

TABLE 15.—Habitability reports of fleet-type submarines

1941 y 1942

1943 1944 1945 Total

Number | Percent | Number | Percent
0 8 8
5 50 34 34
3 30 33 33
2 20 25 25
(RS
10 ‘ 100 100 100 |

I

Number

Number | Percent Percent | Number | Percent

Number | Percent
106 14.2

24 16.5 41 141 33 16.5

82 55.7 170 58.9 117 58.5 408 54.6
36 24.4 55 19.0 44 22.0 171 23.0
5 3.4 23 8.0 6 3.0 61 8.2

147 100 4 289 | 100 200 | 1060 746 100

Eight patrols were terminated because of
environmental deficiencies, the nature of which
included:

Number of

submarines Factor limiting endurance

Year l

1942 | Lack of air conditioning.
1942-44 | Limitation of potable water eapacity.
1942 | Serious battery fire.
1942 | Serious control room fire.
1944 | Excessive copper-salt content of drinking
water,

b

The relationship between the reports of
“poor” habitability and the success of opera-
tion was not explicit. In 63 submarines expe-
riencing “poor” habitability during patrol, 39
were successful. The majority of unsuccessful
patrols were made in the early years of the war.

Ventilation and air conditioning were the
subjects of critical comment in over 400 in-
stances. Unequal distribution of air between
the forward and after compartments of the
ship and inadequate cooling capacity of the
air-conditioning units were the most common
defects. Other criticisms concerned material
defects of the air-conditioning apparatus in-
volving the hazards of outboard ventilation
in heavy weather.

Poor living conditions often prevailed in
cold-water operations. Metal fittings through-
out the ship sweated constantly. Heaters had
to be used sparingly in order to conserve the
batteries. With sea water at temperatures of

27° F., single-hull portions of a ship were
impossible to heat. There was ice constantly
in the torpedo room bilges, and pipes containing
water, such as shower drains, were frozen
solid.

The P——— on her fifth patrol recounted
an experience sometimes encountered on north-
ern operations: “The first dive made . . . lasted
longer than expected with no earbon dioxide
absorbent spread. At the end of 14 hours all
hands had difficulty in breathing, carbon diox-
ide concentration at the time being 2.5 percent.
Eight hundred pounds of oxygen were bled
into the boat with slight relief. Upon surfacing
2 hours later the concentration in the conning
tower was 3.5 percent.”

On the fourth patrol of the N——— (1943) :
“Air-conditioning installations proved inade-
quate. The highest temperature and humidity
level recorded was 124° F. and 98 percent
during a period lasting about 13 hours. .
Excessive heat and humidity reduced the ef-
ficiency of all hands to a marked degree after
about 2 weeks of operation.”

EXCESS CARBON DIOXIDE, OXYGEN DEPLETION

Limiting values of oxygen and carbon diox-
ide, after submerging, were theoretically not
attained until the expiration of a period of
hours calculated from a formula which, al-
though adjustable, was derived on the basis
of peacetime complements and operating con-
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ditions. Adequate instruments to measure the
amount of carbon dioxide and oxygen were
not available and therefore the need for air
purification was based on subjective evidence
such as headache or dyspnea. When needed,
varying amounts of carbon dioxide absorbent,
which is caustic and irritative, was spread
and the air was further revitalized by releasing
oxygen or compressed air into the ship.

On several patrols excessive levels of carbon
dioxide seriously affected personnel efficiency.
The following comments were made:

The formula used for calculating the time-limiting
values of carbon dioxide and oxygen was not always
applicable during wartime operations; the time at
which symptoms of intolerance became evident did not
necessarily follow the calculated time. In 22 out of 26
reports, the time when the air became vitiated was from
1 to 6 hours less than the calculated figure. Half of
the reports came from patrols made in Northern areas
where, because of weather conditions and the long
hours of daylight, prolonged submerged operations
were common. Moreover, the ships were cold and damp,
requiring exertion on the part of each man to keep
warm. These factors and the increased complement
made it necessary to revitalize the atmosphere fre-
quently.

Air purification was a matter of particular
concern aboard submarines used as troop trans-
ports. “On the fifth patrol of the N—0 —
when 109 Army Scouts (in addition to the
crew of 96) were transported in the Aleutian
area, high levels of carbon dioxide were expe-
rienced. This was particularly true when the
Scouts were making ready to disembark. On
the day when preparations were made to land
the level was 4 percent.”

SANITARY TANK-HEAD SYSTEM

Sewage from the heads, washrooms, and
galley was collected in sanitary tanks. Mili-
tary security prevented emptying the tanks
except upon surfacing and under cover of
darkness. They could be flushed with sea water
only with difficulty, and during a long patrol,
despite frequent emptying and the use of vari-
ous disinfectants, the tanks became mephitic.

TOXIC GASES

Toxic gases were occasionally encountered
in submarines. Carbon tetrachloride, when used

as a cleaning agent, produced disabling physi-
cal effects and its use was abolished. Although
chlorine gas formation was common, especially
after flooding of the battery compartments,
only two instances of serious effects from
chlorine were reported.

WATER SUPPLY

In the early days of the war, the limited
supply of fresh water was at times the cause
for great concern and was a factor limiting
the duration of patrols. Later, evaporating
units capable of producing an adequate supply
of fresh water were installed. Condensate water
from the air-conditioning apparatus was col-
lected and used for bathing, in washing ma-
chines, and for cleaning purposes. Impairment
of potability of fresh water sometimes oc-
curred. On a number of patrols contamination
with copper sulfate took place; in one sub-
marine the level was sufficient to endanger
health of personnel and the patrol was ter-
minated.

FOOD

Submarines had the deserved reputation of
serving the best food in the Navy, but the sup-
ply of fresh meat, vegetables, and frozen foods
was usually exhausted before the patrol was con-
cluded. Occasionally, there occurred deficiencies
in the quantity and variety of food because of
unusually long patrols, inexperience in loading,
poor quality of food, refrigeration failure, or
accidental flooding of supplies. Considerable
difficulty was sometimes experienced, especial-
ly at advanced bases, in the procurement of
some types of food.

Typical comments in patrol reports were:

Food was lacking in variety—a deficiency which prob-
ably may be traced to the inexperience of commissary
department personnel.

Inexperience in planning and procurement for such
a long patrol made the diet unsatisfactory.

Quality of the food was good, but ran out of several
items because of carelessness in loading.

About 85 patrol reports mentioned having
used vitamins, particularly for the lookouts.
That the vitamins in submarine rations were
ample was evidenced by the fact that only on
two patrols. and then under the most unusual
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circumstances in the earliest months of the
war, was there any evidence of avitamosis in
the personnel.

One submarine, early in the war, reported
that an average of 1.5 pounds of meat per man
per day had been consumed. Total food con-
sumed averaged 5.6 pounds per man per day
on one 47-day patrol, 31 days of which were
spent submerged. One commanding officer was
of the opinion that serving a light lunch at noon
“curbed the tendency to overeat from boredom,
with a benficial effect on the crew.” Aboard
another submarine, “food consumption was ob-
served to fall off noticeably, the decline being
most noticeable during the fourth week.”
Others reported that the men lost their appetite
after prolonged periods of silent running and
depth charging. Two commanding officers re-
ported an increase in food consumption during
patrols in cold weather and a third reported
that cold weather operations tripled the con-
suraption of coffee. Cooks observed difficulty
in baking under conditions of increased humid-
ity within the ship, and more than one cook on
a war patrol complained bitterly of the collapse
of his cakes during depth charge attacks. Two
commanding officers encouraged the crew to
chew gum; one of these was convinced that it
accounted for a ‘‘noticeable reduction in the
number of gastrointestinal complaints usually
observed during the course of a long patrol.”

The rations provided submarines in World
War II succeeded in meeting the requirements
of limited bulk, keeping qualities, and ease of
preparation. They provided a well-balanced
diet, a maximum of food value, and a minimum
of waste, but a master ration plan for the sub-
marine service, flexible enough to allow for
satisfying individual preferences, might with
advantage have been prepared by Submarine
Squadron Medical Officers. In addition, thorough
training of the entire commissary team (com-
missary officer, commissary steward, cooks,
bakers, and supply officer) would have elimi-
nated some of the problems related to the
submarine ration.

The one single item of food most often unfav-
orably commented on by commanding officers
of submarines was the large amount of boned
beef issued. Other comments related to:

1. The importance of ice cream in providing
variety in the diet as well as nourishment.
Ice cream rated high as a morale builder.

2. The necessity of giving submarines a high
priority in obtaining supplies of frozen
fruits and vegetables.

3. The importance of foods such as “Avo-
set,”” canned luncheon meats, sea food,
“Nescafe,” and jams,, particularly when
available in small pack size in providing
variety and enlivening what otherwise
would have been a monotonous diet.

OVERCROWDING

Bunking facilities aboard submarines were
designed for peacetime complements. With in-
creased complements and the addition of new
apparatus, space became more and more criti-
cal, and at times serious crowding was expe-
rienced. Adequate provisions for bunking and
personal needs could not be made, but over-
crowding produced no lasting effect on per-
sonnel efficiency.

PROTECTIVE CLOTHING

To maintain a reasonably long and alert
wateh in the most severe weather, bridge per-
sonnel must remain comfortable, warm, and
dry. On cold-water operations the available
items of protective clothing were often woe-
fully inadequate.

LENGTH OF OPERATIONS

Early in the war little was known gegarding
the length of time the personnel could endure
the physical and psychologic discomforts in
submarines on war patrols. Experience modi-
fied some of the earlier ideas. Submarines fre-
guently remained on station for from 40 to 50
days, but this reduced the efficiency of the men
and they were no longer on their toes.

A patrol carried out in good weather with
plenty of targets, with good fire control, and
without being subjected to depth charges, could
last much longer than one in which these fea-
tures were absent. The monotony of a sub-
merged patrol without contacts was very fati-
guing unless some change of pace or diversion
was introduced. If lulls in activity occurred,
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material reduction in efficiency would oceur or
fatigue become apparent. Although under such
conditions aggressiveness and desire to close
with the enemy had not slackened, the keen
fighting edge of the crew was definitely im-
paired.

A high state of interest and aggressiveness
was essential to the success of operating sub-
marines and was closely related to personnel
endurance and morale. The greatest single fac-
tor contributing to high morale was successful
engagement with the enemy for then they ceased
to be a ‘““detail” and were instead a fighting
unit. There was nothing quite so depressing
to the crew of a submarine with a long record
of success as a ‘“zero run.” As the war pro-
gressed and targets became less common, the
“lethargy of long . . . days, rough sleepless
nights, and limited exercise had to be mitigated
by a clear portrayal of the part submariners
were playing in the over-all strategical and
tactical plans.”

There were many comforts that were essen-
tial to maintaining morale. These included
good food, mail, movies, books, magazines, pho-
nograph records, adequate quantities of fresh
water, mascots, church services, favorable pub-
licity and the possibility of a period of “State-
side” duty. The great importance of adequate
and comfortable facilities to permit rest and
recuperation for the crew at the end of patrols
contributed greatly to the sustained pattern of
success that characterized submarine warfare
in World War II.

PSYCHIATRIC CASUALTIES IN
SUBMARINE WARFARE

Submarines made approximately 1,520 war
patrols. Of these, the missions in 1,042 were
“successful” and in 478 “unsuccessful.” From
these patrols 1,489 reports were available for
study and the following conclusions were made:
The psychic trauma sometimes experienced by
personnel in the submarine service was as
great, if not greater, than that experienced by
any other group in the war. Being hunted,
under forced inactivity in an environment of
heat and high humidity (during the time when
it was necessary to turn off all air conditioning
and ventilation systems) were factors in emo-

tional trauma. To this was added the strain of
reconnaissance operations, mine laying, and
days of patroling without enemy contacts. The
caliber of leadership of the commanding officers
was very high. There were only three instances
in which the men lost confidence in the com-
manding officers, or the commanding officer lost
confidence in himself, or his ship.

The following excerpts highlight some of the
factors in emotional trauma:

A terrific explosion jarred the boat. All hands not
holding on to something were knocked from their feet.
At 330 feet, fire in the manuevering room, all power
lost. Thick toxic smoke filled the manuevering room
and after-torpedo rooms. All hands aft were sick. We
went up and down three times and had started down
the fourth time before power was regained. In the
maneuvering room the situation was bad. All hands
were violently ill. For the first 2 hours we were in a
mighty tough spot. Extreme discomfort was suffered
from the accumulated heat and humidity. All hands
stripped down to shorts and the men took off their
shoes and socks.—The predicament of the ship was
fully recognized by the older and more experienced
men. As the youngsters folded up, the others took over.
The most startling effect was the apathy engendered
by the combination of heat, pressure, physical effort,
and mental stress. Some without permission, others
after requesting relief, would seek the closest clear
space on the deck, lie down, and fall asleep. Often
following a depth charge attack men would have nausea,
vomiting, abdominal cramps, or diarrhea.

Two instances of hysterical paralysis were
reported and other manifestations of hysteria
were observed during depth charge attack, as
noted in the following report:

One man got hysterical and had to be held down by
others. One man who had made 8 previous patrols be-
came comatose for almost 2 days during which time he
could neither talk nor understand what was being said
to him. He would sit upright in his bunk for hours
with all muscles tensed and during these periods had
difficulty in breathing. When he recovered the only
explanation he could give was that he had a bad dream.
Another man during the first depth charging, who had
had previous war patrol experience in Asiatic station
“S” boats, broke down and later said that he had lost
his nerve. On subsequent depth chargings this man
proved unstable and broke down and cried on several
occasions.

Despite the hazards under which submarine
crews lived and fought, the actual psychiatric
casualty rate was amazingly low (table 16). Out
of 126,160 man patrols there were 62 psychiat-
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ric casualties—an incidence of 0.00041 per
man patrol.

TABLE 16.—Psychiatric casualties encountered aboard
submarines

Number of ! Number of
patrols reporting | cases reported

Diagnosis

Psychoneurosis, anxiety. .. ...___..
Psychoneurosis, hysteria._._____.._
Psychoneurosis, unclassified
Psychosis, unclassified___
Neuritis, unclassified_ ___
Paralysis, unclassified_ _ .
Paralysis, facial nerve
Epilepsy
Migraine. . . ... __.________.__
Diagnosis undetermined:

SYneope . o eeiacaan

Vertigo

2 2
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This low rate is probably attributable to the
following: (1) Careful selection of personnel,
(2) thorough and specialized training, (3) high
morale associated with success of combat sub-
marines, (4) adequate rest and rehabilitation
facilities and frequent rotation of duty, and (5)
medical examinations before and after patrol
duty.

DEATHS ON PATROL

In nearly 4 years of war, only 62 deaths
from all causes (including battle injuries) oc-
curred aboard submarines on patrol (table 17).

TABLE 17.—Deaths occurring aboard submarines on
war patrols

Cause of death Number of men | Patrols reporting

Asphyxiation_ ... ... ___ 26
Drowned—lost over the side....___ 17 1
Killed—battle injuries..._..____... 12 1
Killed~—aceidental . ____________._ 3
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PERSONNEL SELECTION PROCEDURES

At the onset of the war, the only physical
examination of personnel prior to assignment
to duty in submarines was that prescribed in
the Manual of the Medical Department (1939).
Intelligence quotient and psychological fitness
were not considered. These factors were later

found to be of great importance. Under pre-
war conditions some of the requirements for
selection of personnel for submarine duty were
automatically covered by the performance of
satisfactory duty afloat for 38 years. This auto-
matic screening became inoperative when large
numbers of personnel were received fresh from
civilian life. The rapid influx required the modi-
fication of some of the physical requirements
for enlistment-—motably those of the teeth. Den-
tal officers unfamiliar with the necessities of
the submarine service had been rejecting al-
most 50 percent of the candidates because of
slight underbite or overbite or missing incisors,
because of the erroneous concept that the
mouthpiece of the submarine escape appliance,
the “lung,” must be gripped firmly with the
teeth. (The mouthpiece is gripped with the lips,
primarily.) As a matter of fact the dental re-
quirements for duty in submarines could be
met, in the absence of marked overbite or un-
derbite which made lip gripping of the mouth-
piece difficult, if the applicant had sufficient
number of opposing teeth for biting and masti-
cation.

NIGHT VISION TESTING

Testing night vision became necessary in
order to properly select night lookouts, or at
least eliminate the night-blind. The first work
on this problem began in April 1941 and was
continued and greatly expanded during the
war. The experimental phase was carried out
at the Medical Research Laboratory, Sub-
marine Base, New London, Conn.

Submarine personnel were also tested for
their visual acuity as radar operators. Require-
ments were found to be normal near-vision acu-
ity and normal photometric measurements.

SONAR TRAINING

One of the most important contributions
made by the Submarine Force was the early
development and application of selection pro-
cedures for sonar operators. The pioneer work
of the staff of the Medical Research Laboratory
of New London, formed the basis for the pro-
cedures developed for the selection of sonar
operators for Fleet units.
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PSYCHOLOGIC TESTING

Psychologic testing (using paper-and-pencil
test) was used extensively in the selection of
personnel for submarine duty. The early impe-
tus for the development and application of
these tests came from civilian research groups,
such as the NDR Committee of Brown Univer-
sity Division. Many of these tests proved to be
of great value in eliminating psychologically
unfit personnel.

The submarine service became interested in
intelligence tests early in 1942. This was nec-
essary in order to assure the selection of per-
sons of average or above average intelligence
for submarine duty. In the beginning, however,
selection interviews were conducted by Medical
and Hospital Corps personnel who were not
trained in psychiatry. The psychiatric selection
interview by a psychiatrist with the Medical
Examining group at New London was insti-
tuted in 1943. The combination of paper-and-
pencil tests and psychiatric interview was em-
ployed. At first psychiatrists at the training
centers had to interview as many as 20 to 30
men per hour throughout the day. This obvious-
ly was not only impracticable, but practically
impossible. Much more effective service was
rendered by using the paper-and-pencil psycho-
logical test for the original screening, and re-
ferring only those in the “failing” or “doubt-
ful” categories to the psychiatrist.

In 1943, an “Interview Board” was estab-
lished. This Board consisted of a representa-
tive of the staff of Commander Submarines,
Atlantic Fleet, a representative of the sub-
marine personnel division of Bureau of Person-
nel, and a medical representative from the staff
of the Medical Research Laboratory at New
London. These Boards traveled to various offi-
cer indoctrination units, where in cooperation
with the medical departments they studied the
records of the volunteers for submarine duty
and interviewed the likely candidates. After
this interview system was established, men
selected for submarine duty were found to be
much more likely to pass the detailed and rigid
examinations than had been the case when
groups of unscreened volunteers were selected.
Many man-hours were thus saved and much

disappointment and resentment in personnel
was spared. Previously, candidates had been
selected at one station and after traveling to
another activity and being interviewed had
often been found not qualified.

Personnel selection procedures at first did
not always function well. Frequently selection
officers failed to work together or did not know
the part played by others in the selection sys-
tem. Physical examinations were often done
by untrained personnel, and examining facili-
ties were lacking or inadequate in many in-
stances. In fact, the situations encountered led
one to wonder how anyone was properly se-
lected for submarine duty. When a statistical
accounting system was set up in 1944 and
complete monthly reports of selection results
were forwarded to all stations furnishing can-
didates, the efficiency in personnel selection im-
proved to a great extent.

A representative of the submarine medical
examining section of the Submarine Base, New
London, visited activities throughout the
United States and held indoctrination confer-
ences with the classification and selection offi-
cers. Following these conferences, the type of
men selected for submarine duty consistently
improved and attrition dropped as much as
75 percent.

The Submarine Escape Training Tank was
used by the selection group at New London to
identify the emotionally unstable and psychiat-
rically unfit candidates. It was assumed, and
at least partially established, that men who
failed in the adjustment necessary for proper
performance during lung training would be un-
likely to make the adjustment essential for duty
in a submarine.

LOOKOUT TRAINING

The submarine service was the first in the
U.S. Navy to inaugurate night lookout train-
ing. This training was developed under the aus-
pices of the Medical Research Unit at Subma-
rine Base, New London, Conn. Following
receipt of reports from the British concerning
the importance of such training in lookouts,
the Commander Submarines, Atlantic Fleet,
became interested in the possibilities of this
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training for the submarine service and a night-
lookout training table similar to that used by
the British was set up in 1941. From the be-
ginning, commanding officers were enthusiastic
about this training, and the program was very
popular with men.

The original trainer provided by varying
lighting effects a reasonably realistic horizon
simulating that at sea. A greatly improved
version of the “Lookout Stage,” embodying
several improvements, was constructed early
in October 1942. Similar stages of a “portable”
type were constructed and distributed through-
out the Navy for the training of all personnel.
These had a realistic horizon, and moonlight,
recognition lights, and sounds of distant gun-
fire could be simulated. Its advantages as a
training device lay in its realism and the inter-
est which it aroused in the student. Its value
in indoctrination and preliminary training of
beginners was unquestioned.

In March 1943, the Commander, Submarine
Force, recommended the establishment of the
Renshaw Recognition Trainer at submarine
activities. This training, which was modified to
fit submarine service needs, was included as a
part of the night-lookout training program al-
ready in operation at the Submarine Base, New
London. As the work in night visual, general
lookout, and recognition training began to in-
crease, it was obvious that a lookout school
should be organized. This was established in
February 1944. Later the Bureau of Personnel
established lookout training schools in conjunc-
tion with recognition training at all training
centers.

Officers assigned as instructors in these
schools were given additional training in look-
out work at the Medical Research Department,
Submarine Base, New London, in order to
enable them to train men in either basic train-
ing schools or in “L” divisions aboard ships.
A course in lookout procedures had been added
to the curriculum of the Naval Training School
(Recognition) at Ohio State University early
in July 1943. This obviated the need for trans-
ferring graduates to New London for addition-
al instruction.

INTERIOR VOICE COMMUNICATION

On 1 May 1944, the Bureau of Personnel
authorized the establishment of Telephone
Talker Schools in all Class A, B, and C Schools,
and assigned the operation to the Medical Re-
search Department. Later the name of this
school was changed to “Interior Voice Com-
munication School.”

It was found necessary to give training in
the following:

1. How to increase intelligibility when
using communication instruments.

2. How to formulate brief, efficient orders,
and report the execution of orders.

3. How to efficiently operate and handle
voice transmitting equipment.

4. The use of standard phraseology and
procedures for interior communica-
tions.

5. Organization of sound-powered and
broadcasting circuits under various
battle and operational conditions.

6. Standard terminology for use on sta-
tions or submarines.

The following manuals were used in training:

1. “Submarine Telephone Talkers’ Man-
ual.”

2. “Suggested Ship’s Organization: “Chap-
ter on Interior Voice Communications
of fleet type submarines.”

3. “Standard Submarine Phraseology.”

4. “Standard Submarine Phraseology and
Procedures.”

5. “Instructors Handbook for Instruction
in Submarine Interior Voice Commun-
ications.”

One of the most important parts of the train-
ing program wag teaching the use of standard
procedures. A practical drill was developed that
greatly facilitated instruction in voice com-
munication procedures, phraseology, and ter-
minology for the submarine crew. Scripts of
orders and messages were used to force the
student to utilize correct procedures, phraseolo-
gy, and terminology, while simulating actual
submarine operations.
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SUBMARINE ESCAPE (“LUNG’’) TRAINING

In 1930 a submarine escape training tank
was put into operation to permit the thorough
training of all submarine personnel in the use
of the “lung” under conditions that exist dur-
ing an actual escape from a disabled submarine.
All submarines were equipped with this escape
apparatus. With the advent of World War 11,
“lung” training facilities were expanded, in
order to handle the large numbers of men enter-
ing the submarine service. In spite of a great
expansion in such facilities, many men who
entered the submarine service at advanced
bases did not receive “lung’” training.

Although it was considered unlikely that the
“lung” would be used for escape in wartime
disasters, training in its use was continued
throughout the war for the following reasons:
(a) It was considered to be an excellent morale
factor, (b) it gave a sense of security and com-
fort to the families of the men, and (¢) it was
used by the Medical Research Department of
the Submarine Base, New London, Conn., in
their selection program as a means of eliminat-
ing the emotionally unstable. Men who became
excessively nervous during the training were
disqualified for submarine duty on the grounds
of emotional instability. If they “could not
take” “lung” training, what could be expected
when the depth charges were rolling? The
“lung” was used by the men of one disabled
submarine for a very dramatic escape, and the
training given at New London enabled two of
the men to make successful “free escape” with-
out a “lung.”

In order to escape from a sunken submarine,
it is necessary to raise the pressure within a
compartment of the ship from which egress
is to be attempted, until it equals the outside

The Dental

On 7 December 1941 there were 759 dental
officers (including 369 Reserves on active duty)
to provide dental care for a combined Navy,
Marine Corps, and Coast Guard of about 486,
000 men. Three hundred and forty-seven dental
facilities were in operation. These varied in
size from the one-dental-officer clinic at the

water pressure. To do this, the compartment is
flooded by admitting water. As the water rises,
it compresses the air in the upper part of the
compartment. When the water has risen to the
top of the escape door, a hatch can be opened
by hand and a buoy with an ascending line re-
leased through the hatch. Escape to the surface
is made with the use of the lung.

Escape tank training included the following:
(a) A pressure test of 50 pounds per square
inch in the decompression chamber; (b) a lec-
ture on construction, operation, safety features,
and precautions in use of the lung; (¢) shallow
water training for confidence in breathing
under water; (d) 12-foot training to attain
proper relaxation and confidence; and (e) 18-
and 50-foot training to permit the student to
become skilled in the use of the lung so that
should he be called upon to use this device to
save his life, he would have no doubt as to its
lifesaving qualities.

The number of men trained and qualified in
“lung” escape is noted in table 18.

TABLE 18.—Number of men trained and qualified in
“lung” escape

Qualifications
Fiscal year Total
18-foot, 50-foot 100-foot
1930-81_ .. ___.__ 556 405 338 1,299
1931-32_ . ____ 770 189 179 1,138
1932-33 . .- 490 244 216 950
1933-34 562 252 141 955
1934-35 264 104 104 472
1935-36___ 454 84 84 622
1936-37_. 637 41 41 719
1937-38. . 1,813 121 121 2,055
1938-39_ __ 1,321 62 62 1,445
1939-40__. 1,375 18¢ 149 1.713
1940-41 3,695 123 13 3,831
4,621 2,231 1,405 8,257
8,014 6,463 1,882 16,350
13,569 12,590 811 26,970
8,895 6,710 786 16,391
Total . .. ocoo._. 47,036 29,808 6,332 83,176
. .

Situation

smaller stations to such large, superbly

equipped dental clinics as that at the U. S.
Naval Training Station, Great Lakes, Ill.,
which had 155 dental officers on duty.

After 4 years of war, on 14 August 1945,
7,026 dental officers (including 6,457 Reserves)
were on active duty. They provided dental care
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for a Navy of about 4 million men and women.
Of these there were 4,470 dental officers in the
continental United States, 1,350 at foreign sta-
tions, and 1,206 afloat. There were 1,545 dental
clinics in operation at Naval and Marine activ-
ities throughout the world, ashore and afloat.
These stations included those listed in table 19.

TABLE 19.—Dental facilities as of August 1945

L Dental officer | Prosthetic
Type activity Number complement facilities
Ashore:
Operating bases 70 1-12 9
Repair bases__ .- ______... 4 1-29 3
Construction battalions _

(centers) . - -ceocwnocaoonon 3 3-53 1
Supply depots_ _ _ ... _.__... 15 1-4 0
District dental officer: 12 11 0
Naval hospitals_. ... 55 1-20 27
Dental schools___. 3 4-23 3
Pre-flight schools.._ 4 1-8 0
Air stations_____.__________ 128 1-42 19
Training centers_ - - ___.__ 13 65-353 13
V-12 units. ... _ - 31 1-2 0
Navy yards_ o ____.oo______. 5 10-46 4
Miscellaneous__._.._____... 65 1-24 10

Afloat:

F{el:et lho}fpitals ................. 9 3-8 7

Naval ships:
Flagf .................... 13 11 0
Battleships_ .. _ . _..-__ 23 13 0
Carriers. .o oo e oaan 36 1-3 2
Cruisers. . _oooonoooao 72 1-3 0
Hospital - oo 12 1-3 9
Transport 77 1-2 0
Transport for wounded___ .. 3 11 0
Tank and repair.._.______._ 89 1-5 12
Transport attack_._________ 241 1-3 Q
Cargo attack __ _._._.___.___ 26 11 [}
Miscellaneous__ ..o 17 11 0

Amphibious forces: .
Base hospitals_ ... _.__.__. 13 1-13 ?
Amphibious training centers_ 9 1-24 4

Marines:
Aviation. e oo oo 13 1-16 2
Traininge ceeeceecacacaaa_ 8 1-113 6
Divisions oo creecmme e [ 133 11

1 Each.

DENTAL PERSONNEL AND OTHER
DENTAL MATTERS

About 1,000 dental technicians were on
active duty at the outbreak of World War II.
On 14 August 1945, 44 Dental Repairmen, 2,142
Dental Prosthetic Technicians, and 8,153 Dental
Technicians, General, were on duty. Of these
more than 1,200 were WAVES.

Generally, dental technicians were trained
in the Navy; however, because of the need for
experienced dental prosthetic technicians a
number of qualified technicians from civilian
life were rated as Pharmacist’s Mates, Dental
Technicians, Prosthetie, upon enlistment. (Bu-
reau of Naval Personnel directive of March
1944.)

Prior to 7 November 1941, the course of in-
struction given at the Naval Dental School,
Bethesda, Md., for Dental Technicians, Gen-
eral, was of 4 months’ duration. A 5 months’
course for Dental Technicians, Prosthetie, was
given at all naval dental prosthetic activities.
All ratings were eligible for the General Tech-
nician course, but only PhMle, PhM2¢, and
PhM3c were eligible for the Prosthetic Tech-
nician course. In November 1941 these courses
were shortened to 10 weeks for the General and
to 4 months for the Prosthetie, and HAle was
also included in the ratings eligible for the
General course. At this time the latter course
was given only at designated naval training
centers and at the Naval Dental School, Be-
thesda, Md. In January 1945, 102 naval dental
clinics were also designated to train hospital
corpsmen in dental specialties.

With the great increase in the size and num-
ber of dental clinics, maintenance and repair
of dental equipment became a problem. To meet
this need enlisted men had to be trained in such
maintenance and repair work. A Dental Main-
tenance and Repair School, the first of its kind
in the Navy, was established at the U. S. Naval
Training Center, Bainbridge, Md., on 25 Feb-
ruary 1945. Men completing this course were
rated Dental Technician, Repair.

The peacetime dental standards for enlist-
ment in the Navy established a requirement of
at least 20 serviceable teeth; four opposing
molars (two on each side), and four opposing
incisors (two on each side). Gingival diseases,
carious teeth, oral tumors, extensive periodon-
tal disease, malocclusion, and wide edentulous
spaces in either the maxillary or mandibular
arches were considered disqualifying. These
standards were rigidly applied in the cases of
officer appointments, and in enlistments for
aviation and submarine duty.

The reason for specifying 20 serviceable
teeth, and the presence of opposing molars and
incisors, was to reduce workload and costs, if
subsequent prosthetic restorations were re-
quired.

Application of the peacetime dental stand-
ards resulted in the rejection of 1 out of every
5 selectees for the Army in 1941, In that same
yvear, out of 340,000 applicants for the Navy,
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7.8 percent were rejected for dental defects.
The percentage of men with disqualifying den-
tal defects was probably higher than that
recorded, because in many instances, if a man
was found physically disqualified, a dental ex-
amination was not conducted.

Because so many applicants could not meet
the peacetime dental standards, the Bureau of
Personnel and U. S. Marine Corps Headquarters
jointly modified the dental requirements, speci-
fying 18 serviceable teeth instead of 20, two op-
posing molars instead of 4, and not more than 4
missing incisors satisfactorily replaced. A cari-
ous tooth which could be restored by fillings was
considered a serviceable tooth. Applicants with
extensive dental infection, or who required
immediate prosthetic or orthodontic treatment,
however, were still not accepted for the services.

On 29 May 1943 the Bureau of Medicine and
Surgery lowered the dental requirements so
as to agree with the mobilization requirements
of the Army. Only severe and irreparable den-
tal defects were to be considered as disqualify-
ing for inductees. Edentulous upper and/or
lower arches, corrected or correctible by den-
tures, and malocclusion not interfering with
minimum mastication and not resulting in
pathologic dental changes were not considered
disqualifying.

DENTAL TREATMENT

The lowering of dental standards marked the
start of a vast dental rehabilitation program.
To provide the necessary facilities, 97 dental
activities were designated in October 1943 to
give dental prosthetic treatment. Such treat-
ment, without prior approval of the Bureau of
Medicine and Surgery, was authorized, and
dental prosthesis became the responsibility of
the cognizant dental officer. Previously, pros-
thetic treatment without prior Bureau approval
had been permitted only for personnel on sea
duty or for those outside the continental United
States.

This dental rehabilitation program attempted
to make all Navy and Marine Corps per-
sonnel dentally fit, regardless of their den-
tal condition. It was an extremely difficult as-
signment for the Dental Department because
enlisted men were to be considered not physic-
ally qualified for transfer beyond the continen-

tal United States if they required prosthetic
dental treatment. Later in the war, no person-
nel were to be considered qualified for duty
overseas, until all dental treatment (operative
and prosthetic) was completed. The responsi-
bility for carrying out such treatment rested
with the dental clinics at the naval training
centers and at ports of embarkation. Dental
treatment was given to personnel of the United
Nations eligible for lend-lease aid, when they
could not obtain adequate dental care other-
wise, and to Army personnel in areas where
no Army dental facilities were available.
Examples of the work accomplished during

the war are the following:

29,654,343 restorations of all kinds

509,292 dentures—all types

27,232 bridges—all types

4,229,809 teeth extracted
In 1942, 646 fractures of the jaw were treated,
570 of them mandibular. In 1948, the total was
3,096, of which 2,780 involved the mandible
and 316 the maxilla. In 1945, the grand total
reached 4,355, including 3,304 mandibular, 409
maxillofacial, and 642 maxillary.

MATERIEL

The problem of obtaining dental supplies and
equipment at the beginning of the war was
acute. Facilities and equipment for dental
treatment were not available to meet the in-
creased needs. In lieu of new dental burs, used
burs were saved, cleaned, oiled, and sent to the
U. 8. Naval Medical Supply Depot, Brooklyn,
N. Y., for resharpening and reissue. By Octo-
ber 1942 the dental bur supply was further cur-
tailed. Only certain angle and straight hand-
piece burs could be manufactured and of these
only a limited quantity was produced. Because
of the curtailment in supplies, dental facilities
in continental United States could requisition
supplies on a 3-month minimum, 6-month max-
imum basis. This held true throughout the war.

In December 1942 the Bureau directed con-
servation of all critical materials. These in-
cluded amalgam scrap, precious-metal bench
sweepings and trimmings, and polishing resi-
due.

The equipment for dental clinics at the var-
ious advanced bases was standardized, depend-
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ing upon the medical components of the base.
The Dental Branch of the War Plans Section
determined the dental materiel and personnel
needs for each advanced base and specified the
standard equipment. When dental components
were required for an advanced base, commen-
surate dental personnel and equipment could
be readily ordered.

Because of the shortage of dental equipment,
a “shift” system was devised to keep available
dental equipment in service 12 to 16 hours a
day. This was particularly necessary at the
larger training centers and navy yard dispen-
saries. In December 1945 this system was dis-
continued, because with demobilization in prog-
ress, personnel and equipment were in excess
of immediate needs.

New types of dental facilities were built dur-
ing the war. To provide dental treatment for
small groups of naval personnel at isolated
stations and at training schools, nine self-con-
tained mobile dental operating units and one
mobile dental prosthetic unit were built. The
first mobile unit was placed in operation in the
Eighth Naval District on 18 February 1945.
The construction of “dental clinic ships” was
recommended by Commander, Service Forces,
Pacific Fleet, in June 1945, and construction
of four such ships was authorized in August
1945. With the cessation of hostilities, however,
this plan was abandoned.

TRAINING

Prior to November 1941 dental officers had
been assigned to civilian educational institu-
tions, as well as to the Naval Dental School,
Bethesda, Md., for postgraduate instruction in
oral surgery and prosthodontia. During the war
the number of short postgraduate courses in
oral surgery at these activities was increased
and a course in ocular prosthesis was added to
the curriculum at the Naval Dental School.

On 1 January 1942 the Surgeon General
directed all dental officers to become proficient
in the administration of first aid, treatment of
burns, shock, and hemorrhage, disposal of the
dead, and other duties related to the Medical
Department, in order to assist the medical offi-
cers when occasion demanded. Aboard ship,
dental officers also assisted medical officers in

teaching first aid to the ship’s company. First-
aid training was made available to all dental
officers, at naval hospitals, naval training cen-
ters, and at the Naval Dental School.

DENTAL DIVISION, BUREAU OF MEDICINE
AND SURGERY

A number of organizational changes were
made in the Dental Division of the Bureau dur-
ing the war. On 16 October 1942 the Surgeon
General established offices of district dental
officers. Although some of the larger naval dis-
tricts then had a District Dental Officer, it be-
came necessary to assign a dental officer to each
naval district to coordinate dental activities.
This officer was to advise the Commandant and
the Bureau regarding dental installations and
assignments of personnel within the distriet,
and to make reports to the Bureau and the
Commandant.

A reorganization of the Dental Division was
directed by the Surgeon General on 8 February
1943. This charged the Dental Division with
“cognizance of professional standards for den-
tal practice in the Medical Department,” with
conducting “inspections and surveys for main-
tenance of such standards,” and with advising
the Bureau on expansion of dental facilities,
on Dental Corps personnel, on dental equipment
and supplies, and on special authorizations for
dental treatment. In order to carry out these
functions, the Dental Division was divided into
a Standards Section and an Inspections Section.
The former had cognizance of professional
standards; the latter was to conduct inspec-
tions and surveys for maintenance of estab-
lished standards.

A Force Dental Officer was assigned to the

staff of Commander South Pacific Forces on
1 June 1943.

The Office of Fleet Dental Officer was estab-
lished in the Fleet on 17 January 1944 and on
the Staff of CincPAC-CinPOA in December
1944.

In 1944 a Dental Section was established in
the Headquarters and Service Company of the
Medical Battalion of Marine Divisions of the
Fleet Marine Force, with the senior dental offi-
cer acting as Division Dental Officer.
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On 18 September 1944, the Dental Division
of the Bureau was again reorganized. The
Dentistry Division was directed to “study,
evaluate, advise, and make recommendations
on the dentistry needs, policies, standards,
practices, and performances of dental activi-
ties in the Medical Department;” to make
recommendations “pertaining to complements,
appointment, promotion, advancement, train-
ing, assignment, and transfer of dental per-
sonnel;” and to “maintain liaison with such
other BuMed offices or divisions or such other
military and civilian agencies as may be re-
quired.” An Office of the Chief of Division, a
Dental Standards Branch, and a Dental Per-
sonnel Branch were set up to carry out the
directive. The Chief of the Division was held
responsible for the performance of all func-
tions assigned to the Dentistry Division, and
was directed not to adopt ‘“‘major policies,
methods, or procedures without the approval
of the Chief of the Bureau of Medicine and
Surgery.”

Other changes of interest in the Dental
Corps included the following: Capt. Alexander
Gordon Lyle (DC) USN was nominated in
March 1943, as the first Rear Admiral in the
Dental Corps. The first woman dentist to be
commissioned was Lt. Sara S. Krout (DC)
USNR, WAVES. She reported to the U. S.
Naval Training Center, Great Lakes, Ill, in
June 1944. The first woman Dental Hygienist
to be commissioned was Ensign Jessie Rath-
bone, USNR, WAVES. The Office of Inspector
of Dental Activities and the Office of the As-
sistant for Dentistry were established in the
Bureau of Medicine and Surgery on 18 Sep-
tember 1944 and 24 May 1945, respectively.

RESEARCH

Dental research had been carried on under
the cognizance of the Naval Dental School for
many years prior to World War II. During the
war, research was accelerated and was closely
coordinated with that of the Medical Depart-
ment. As a result, valuable contributions were
made to both medicine and dentistry. Of par-
ticular importance was the Dental Depart-
ment’s participation in rehabilitation. The re-
sults of the research project “Esthetic and
Functional Hand and Digit Prosthesis and Eye

Prosthesis,” which was started 11 May 1945,
made possible the development of prosthetic
devices for the amputee and the acrylic eye
for the blind. Other dental research included
the following:

1. “Efficacy of penicillin in the treatment of
oral fusospirochetosis.” This was the first
attempt in the Navy to determine a
method whereby large numbers of men
could be treated quickly and still be kept
at their duties.

2. “Study of occurrence of caries in the
same surfaces bilaterally and/or ad-
jacently.”

3. “Presence of Vincent’s organisms in the
mouth of patients being treated for
syphilis.”

4. “A portable dental operating light for
field use.”

5. “Effect of methyl methacrylate fillings on
pulp tissue of dogs” (study incom-
pleted).

6. “Relationship of dental occlusion to ear
block” (carried out in the low-pressure
chamber).

7. “Results of dental therapy in 50 cases of
aerotitis media in submarine personnel
based upon a new functional concept of
eustacian tube blockage.”

8. “A rapid dental treatment for the pre-
vention of aerotitis media.”

9. “Evaluation of a concept of dental treat-
ment based on a functional classification
of malocclusion.”

10. “Dental treatment of trismus, tinnitus,
otalgia, and obscure neuralgia.”

SUCCESSES AND FAILURES IN FIELD DENTISTRY

The following observations were made by
dental officers on duty in the various theaters
of war:

1. “Insufficient prosthetic facilities were
available in the forward areas. The
trailer or truck type operating units
would have been a solution had they been
developed soon enough.”

2. “Dental officers with administrative and
organizational ability as well as battle
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experience should be in charge of den-
tal facilities in forward areas or large
dental activities.”

. “Dental officer personnel fresh from civili-
an practice with little or no experience in
handling officer and enlisted personnel
should not be in charge of large dental
installations.”

. “The hurried and selective form of den-
tistry, although objectionable, was the
only solution during wartime.”

. “During the war it was absolutely neces-
sary for medical and dental personnel to
function as a unit rather than as separ-
ate entities.”

. “Maxillofacial teams made up of medical
and dental officers and corpsmen were
needed to efficiently treat the large num-
ber of patients with head and neck in-
juries.”

. “There was a need in the Dental Corps
for enlisted personnel with stenographic
and bookkeeping experience to handle rec-
ords more intelligently and efficiently and
to maintain files according to standards.”

. “The clinical and instructional phases of
naval dentistry at those activities where
instruction was given should have been
separated to a greater degree. To obtain
competent naval dental instructors, a
number of dental officers should be

10.

11,

12.

trained in this field.”

“There was a need for a large Reserve
dental officer group trained in military
dentistry. The time required by Reserve
officers to make adjustments during war
and the resultant discontent and misun-
derstanding might have been avoided to
a large extent had a more active Reserve
training program during peacetime been
possible.”

“Regular rotation of duty between con-
tinental United States and extraconti-
nental stations ashore and afloat should
be stressed during time of war. When
this was initiated in the Pacific, morale
among dental officers was considerably
improved. A 1l-year tour of duty in an
active battle area was considered suffi-
cient.”

“Air conditioning was a necessity in
ships’ dental offices in the Tropies. In
such environment, perspiration of the
hands caused slipping of dental hand-
pieces and instruments, and soft tissue
injury occurred on several occasions be-
cause of this.”

“A small prosthetic outfit should be avail-
able aboard all ships for emergency den-
tal prosthetic service. This should include

a small acrylic outfit to quickly construct
acrylic crowns.”






Chapter |l

Experiences in Battle of the Medical Department
of the Navy

Joseph L. Schwartz, Captain (MC) USN (Retired)

Pearl Harbor

At about 0800 on 7 December 1941, the first
wave of aircraft from a powerful Japanese
force attacked the United States Naval Base,
Pearl Harbor, T.H. (figs. 66, 67, 68). Maga-
zines in ships exploded, burning fuel oil cov-
ered the water, fuel dumps went up in
flames, buildings and runways were struck by
bombs, aircraft were destroyed before they
could take to the air, and military personnel
and civilians were strafed by machinegun fire
as they sought cover on the ground. Even as
the attack was still in progress, trained mediecal
units of the Navy, ashore and afloat, went into
action to collect and care for the large num-
bers of casualties.

g - i

FIGURE 66.—Disaster at Pearl Harbor.

F1GURE 67.—Disaster at Pearl Harbor.
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FIGURE 68.—Disaster at Pear! Harbor.

At the Naval Hospital at Pearl Harbor all
treatment and operating-room facilities were
set up and ready for use by 0815. Within 10
minutes after the attack began, casualties were
arriving at the hospital, and in the first 3
hours approximately 250 patients had been ad-
mitted and treated. Altogether 546 patients
and 313 dead were brought to the hospital that
day. In addition, more than 200 ambulatory
patients were treated and returned to their
duty stations. By midnight of 7 December,
the hospital patient census was 960.

Despite the large number of patients and
the great variety of injuries treated, the sup-
plies at the hospital were sufficient to meet
the unprecedented demand, shortages appear-
ing only in stores of plasma and tannic acid,
which became depleted in the treatment of the
large numbers of patients who had been
burned. Some 60 percent of all patients ad-
mitted had clinically significant burns, in many
cases the result of exposure to the flash of
ignited gasoline or high explosive. Every con-
ceivable type of wound and injury was ob-
served, including a number of bizarre trau-
matic amputations. Although treatment of
burns was left to the discretion of the indi-
vidual medical officer, tanning agents were
used in most cases, and variations occurred
only in the agent selected, principally tannic
acid, picric acid, gentian violet, triple dye, and
silver nitrate. A few received wet saline dress-
ings, sulfanilamide in mineral oil, or simply
a heat cradle. Although many patients had
been in the water and were covered with fuel

oil, the large case load precluded any attempt
at removal of the oil before treatment was
instituted. It was noted subsequently, that the
presence of oil on the burned areas did not
impair the efficiency of treatment and healing
progressed in the same fashion as if the oil had
not been present.

Compound fractures were debrided and
sulfanilamide powder was sprinkled in the
wound; a plaster of paris cast was then ap-
plied, after which a roentgenogram was made
and the position of the fragments was out-
lined on the cast with indelible pencil. This
method of marking the position of the frag-
ments provided invaluable information to the
medical officer subsequently treating the pa-
tient. Sulfonamides were also administered
orally for from 4 to 10 days after the initial
treatment. The absence of infection in wounds
of patients so treated proved those agents to
be of value in combating infection, and it was
shown that with early use of these drugs the
time between injury and initial surgical treat-
ment could be extended, when necessary, be-
vond the first 6-hour period.

A record of the patients admitted could not
be kept at first because of the urgency for
treatment and the very rapid rate of admis-
sion. Later, when it became possible to record
admission data, identification was often de-
layed, for none of the patients wore identifi-
cation tags and in many cases clothing was
marked with several names. The Naval Hos-
pital at Pearl Harbor, staffed by 41 medical
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officers, 54 nurses, and 331 enlisted men,
treated more than 6,200 inpatients during
1942,

The hospital ship Solace, anchored in Pearl
Harbor, was unharmed by the attack. By 0825,
when the first patients began arriving, all
was in readiness to receive a large number of
casualties, which at the end of the day
amounted to 132 admissions in addition to
about 80 ambulatory patients who were treated
and returned to their duty stations (fig. 69).
The Solace received the Commendation Award
from Admiral Nimitz for professional skill and
devotion to duty.

Because of the large number of fleet units in
the Hawaiian area and the need for additional
hospital facilities there, the U. S. Mobile Base
Hospital No. 2, was shipped to Pearl Harbor
in November. This unit landed just 12 days
before the Pearl Harbor attack, but had not
vet been erected. Only the crew’s quarters
were up. Because of the experience in the erec-
tion of its prototype, Mobile Base Hospital
No. 1, in Guantanamo Bay, Cuba, in the pre-
vious year, the packing and marking of the
supplies and equipment and the arrangements
for uncrating supplies for this hospital were
so efficient that it was possible to break out
needed items on short notice. As a result, even

though U. S. Naval Mobile Hospital No. 2 ex-
isted only in crates, it provided personnel, sup-
plies, and equipment to care for and treat 110
patients on 7 December. For this fine work, the
Medical Officer in Command, Capt. William
Chambers (MC) USN received the Distin-
guished Service Medal. Mobile Hospital No. 2
continued to operate throughout 1942 and was
decommissioned in 1943.

Immediately after the attack the medical
departments of the First and Third Defense
Battalions at Pearl Harbor jointly established
3 dressing stations and within 3 hours had also
outfitted a collecting and casualty dressing
station and were treating patients from units
of the Fleet.

The Naval Hospital at Aiea Heights, under
construction at the time the attack occurred,
did not admit patients until 12 November 1943.
(During 1944 this hospital admitted 42,721
patients, of whom 5,256 were from Saipan and
2,848 from Guam and Tinian. On one day (3
July 1944) 1,169 patients were admitted.)

Medical Department personnel in fleet units
at Pear]l Harbor required no alert when enemy
bombs and torpedoes struck ships anchored at
Pearl Harbor. Even as bomb and torpedo
bursts wreaked havoc in the Arizona, West

FIGURE 69.—Patients being treated for shock aboard the U.S.S. Solace.
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Virginta, Maryland, California, and other
ships in the harbor, battle dressing stations
were manned and the injured were treated
promptly and effectively. The competence of
the Medical Department personnel in first aid
was, in many respects, equalled by that of the
crew. Because of previous instructions and
drills in first aid and transportation of the
wounded, they rendered lifesaving service to
their injured shipmates. The efficiency in

FIGURE 70.—Survivors after rescue at sea—sickbay of PCE (R) 851.

treatment was not a matter of type or size
of ship. It was of the highest order whether
carried out in a battleship or destroyer (fig.
70).

The prompt and efficient manner of prepar-
ing for the treatment and evacuation of pa-
tients under fire, and the bravery and resource-
fulness of Medical Department personnel in
shore-based and fleet units attested to their
high state of preparedness and training.

The Solomons Campaign

The early months of 1942 were fraught with
disaster for the Allies in the Pacific theater,
as in other parts of the world. Corregidor’s
valiant garrison had finally surrendered,
Singapore had fallen, and landings had been
made by a small force of Japanese in Western
New Guinea, with the aim of taking Port
Moresby, cutting our supply line to Australia,
and bringing that continent under attack. In
the last days of April 1942 a powerful Japa-
nese naval force was reported entering the
Coral Sea and all available American and Aus-
tralian naval might was concentrated to meet

this threat. The force consisted of warships
and transports containing some thousands of
troops for a landing in Papua. The memorable
Battle of the Coral Sea, while costly to us in
the loss of the aircraft carrier Lexington, was
an important strategic naval victory in that
the Rising Sun was effectively turned back
from its mission.

A few weeks later, the Japanese sent an
even mightier force to take Midway. Our own
forces, at the cost of the aircraft carrier York-
town, aborted the attack and routed the enemy
fleet.
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These victories, however, provided only a
brief respite, for the Japanese forces in New
Guinea were constantly being reinforced and
a large base was being established at Rabaul
in the Western Solomons. In addition, Japan
was working feverishly to develop its gains
in the East Indies and Malaya, and our sup-
ply lines through the Pacific to Australia and
New Zealand were in imminent danger of
being severed. Therefore, in order to consoli-
date our preliminary gains in the Southwest
Pacific, to relieve some of the pressure on New
Guinea and consequently on Australia, and
to establish the first stepping-stone on the
long march back to the Philippines, it was de-
cided to mount an amphibious assault on

had been instructed in first aid and immunized
against smallpox, yellow fever, typhoid fever,
and tetanus.

Prior to the landings in the Solomons, plans
were completed for the medical care of the
thousands of officers and men by the organi-
zation of the Medical Department into: (a)
Battalion aid station wunits, composed of 2
medical officers and 20 hospital corpsmen, of
whom 3 were detailed as company aid men, the
remainder being assigned with the medical of-
ficers to the battalion aid station; (b) medical
companies, consisting of 6 medical officers and
80 hospital corpsmen and divided into 3 sec-
tions: (1) collecting and sorting, (2) hospital,
and (3) evacuation. Each medical company

FIGURE 71.—Sickbay on Guadalcanal.

Guadalcanal, a little-known island in the East-
ern Solomons.

GUADALCANAL

The first echelon of the First Marine Divi-
sion reached New Zealand on 14 June 1942,
and on 7 August 11,000 men, a few units of
fire, and a mountain of supplies were landed
at Lunga Point, Guadalecanal.

In preparation for combat duty, the per-
sonnel of the First Marine Division had been
carefully screened, and appropriate dispo-
sition made of men not physically fit. All hands

was capable of establishing a 72-bed hospital
in the field (fig. 71).

The company aid men landed with and
closely followed the initial assault wave, main-
taining a position about 200 yards behind the
front lines. They administered plasma and
morphine, recorded on tags which were at-
tached to the patient all treatment given, and
applied necessary dressings and splints,
thereby forming the first link in the elaborate
chain of care established by the Medical De-
partment (fig. 72). A few waves later, the
battalion aid equipment and personnel were
landed. On their arrival, stretcher parties (fig.
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73), formed largely from rear echelon troops,
were dispatched to bring the wounded back
to the battalion aid station, where additional
lifesaving resuscitative measures could be in-

and semiambulatory wounded. These went in-
land to battalion aid, and evacuated casualties
to the beach, where they could be loaded aboard
boats (figs. 75, 76), and carried to transports

FIGURE 72.—First aid for wounded marines at a frontline battle dressing station in
the Solomons.
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F1Gure 73.—Collecting the wounded.

stituted. Set up at a distance of about 600
yards behind the line, these stations were con-
stantly being moved forward as the assault
progressed inland.

Soon the collecting party, the advance unit
of the medical company, landed with ambu-
lance jeeps (fig. 74) fitted to carry stretchers

anchored offshore. Because field hospitals early
in the Guadalcanal campaign were targets for
almost daily aerial bombing and/or artillery
fire it became necessary to evacuate patients
a distance of some hundreds of miles before
operations and other definitive measures could
be carried out.
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F1cuRE 74.—Continuing first aid during transportation by jeep.

FIGURE 75.—Carrying wounded aboard a landing boat for further transportation to an
APA or hospital ship.
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FIGURE 76.—Transfusion of wounded immediately upon arrival aboard a landing
craft.

FIGURE 77.—Litter carry of wounded on Guadalcanal.



EXPERIENCES IN BATTLE OF THE MEDICAL DEPARTMENT OF THE NAVY 71

Evacuation and transportation of casualties

The usual method of evacuation of patients
was by hand-carried stretchers (fig. 77) along
the shortest trail to the rear. Men were then
placed in the first available transportation—
a jeep, an ammunition truck, or other vehicle
—and taken back a distance of from 500 to
1,000 yards to be transferred to waiting am-
bulances, or else taken directly to a field hos-
pital.

Early in the operation it was found that a
litter squad of four men was inadequate to
carry a casualty by stretcher over the type of
terrain encountered, particularly in the heat
of the day. This necessitated the employment
of collecting section personnel as litter bearers
from the front lines back to the first available
transportation. To reduce the distance of hand
carry, jeeps were sent to forward areas. Their
small surface, low center of gravity, and abil-
ity to travel in difficult terrain made them es-
pecially valuable for evacuation, for with only
slight alterations, the standard jeep could pro-
vide transportation for three or four stretcher
patients and one ambulatory patient. The
medical department did not, at that time, have
control over these vehicles and frequently the

lack of transportation made long carries by
hand necessary.

Early in the campaign, lack of communica-
tion facilities and centralized control delayed
the evacuation of patients from the beaches.
Control boats had been provided for, but no
communication existed between them and the
beach medical section. Further, although ar-
rangements had been made to station a medi-
cal officer in the control boat to direct medical
supplies and the flow of casualties to the ships,
this plan was for some reason abandoned. Per-
haps one of the most unsatisfactory features
of the early evacuations by sea was the lack
of effective coordination of the evacuating
ships. Great inequities occurred in apportion-
ing casualties among the ships, resulting in the
overcrowding of the medical facilities of some
vessels while other ships were only partially
used. Many ships failed to fly the Mike flag to
indicate that they could take casualties. Some
boats carrying wounded made unnecessary
stops en route for other purposes, and fre-
quently coxswains would automatically head
for the nearest ship to unload their patients as
quickly as possible.

With the establishment of the policy of

FIGURE 78.—Air transportaticn of the wounded.
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evacuating from the island any patient who
would not be fit for duty within 10 days to 2
weeks, evacuation by air as well as by sea
was inaugurated. Although a few casualties
had been flown out earlier in combat aircraft,
the first transport plane, accommodating 18
stretcher cases or 36 ambulatory patients, ar-
rived on 3 September 1942. By 18 September
1942, 147 patients had left Guadalcanal by this
means.

As the war progressed and lines of com-
munication became longer, air evacuation be-
came of great importance, and both the Army

ate flight at high altitudes. Air evacuation was
a tremendous boost to the morale of all per-
sonnel (figs. 78, 79).

During October and November 1942, more
patients (2,879) were evacuated by air than
by sea. Occasionally the transfer of patients
from hospital to plane was even made while
the field was under artillery fire.

Sanitation

Sanitation on Guadalcanal was a tremen-

dous problem. The enemy, surprised by the

attack, had left a great deal of equipment as
well as refuse. This could not be burned be-

FIGURE 79.—Evacuation of casualties by air.

and Navy increased their facilities for air
transportation of patients. Further, nurses
and corpsmen were specially trained for this
duty and medical officers were assigned to
screen those patients selected for transportation
by air, with a view to assigning priority to those
requiring specialized treatment in the fields of
neurosurgery, ophthalmology, or plastic sur-
gery, and to excluding patients with abdominal
and chest wounds, who generally did not toler-

cause of the danger of inviting aerial attack.
Further, all enemy latrines were unfit for use
and had to be destroved and new fly-proof
facilities constructed.

During the first few weeks, epidemic gas-
troenteritis occurred. Later, catarrhal fever,
dengue, and malaria were the major medical
problems. Fungus infection of the foot, groin,
and intergluteal fold proved to be of minor
importance only.
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Malaria

Malaria did not appear until about 2 weeks
after the landing. Suppressive treatment with
atabrine was begun on 10 September 1942. Al-
though instructions for its proper use were
put out as a division order, it was impossible
to get complete cooperation in the distribution
and ingestion of this drug even under bivouac
conditions. Lack of supervision by the respon-
sible line officers became apparent when hun-
dreds of tablets of atabrine were picked up
from the ground by messmen after they had
been distributed to personnel. Thus, medical
personnel were obliged, in most instances, to
stand at mess lines not only to dispense the
medication but also to look into the mouths of
recipients to see that it was swallowed. Quinine
was used as a suppressive drug only in those
by whom atabrine was not tolerated.

The lack of mosquito nets during the early
phases was a factor in the high incidence of
malaria. Although each man had both head and
bed nets on embarking, most men lost or dis-
carded their nets during the landing operation.
Further, line personnel had little regard for
the practical value of antimosquito equipment
and believed that this equipment was more of
a hindrance than a help. Their philosophy was
that a man operating in the jungle, through
steaming heat and pelting rain, far from any
base of supplies and obliged to carry his every
need on his back, had neither the time nor the
strength to bother about mosquito bars, head
nets, and gloves. His attention and energy
were directed to the more immediate and ur-
gent matters of killing the enemy and avoid-
ing being killed. It was not appreciated by the
line that a man infected with malaria was a
casualty as surely as though he had been
wounded by enemy action.

It was well known that the natives of the
Solomons were reservoirs of malarial infec-
tion, and cognizant medical officers strongly
opposed the introduction of native labor into
the combat area of Guadalcanal. The com-
manding general recognized the soundness of
this advice, but the gravity of the tactical
situation required all available troops on the
firing line and therefore natives were employed

to unload food, ammunition, and gasoline from
the ships.

The combination of an infected native popu-
lation and a suitable mosquito vector spelled
infection for the troops. Later Guadalcanal be-
came the staging area for troops moving to
the front in other campaigns, and the men
carried malaria to other combat zones, where
there were no natives. In the 20 weeks fol-
lowing the arrival of the Second Marine Divi-
gsion on New Zealand from Guadalecanal, 9,215
men (63.8 percent of the entire division) had
malaria.

The First Marine Division and supporting
troops landed at the beginning of the cam-
paign during the dry season. Malaria did not
appear until some weeks later, but with rapid
progression it threatened to become a critical
factor in the success of the operation. The use
of atabrine saved the military situation on
Guadalcanal.

In table 20, the number of admissions to the
sick list in the First Marine Division for ma-
laria is compared with those for other diseases.

TABLE 20.—Number of First Marine Division patients
hospitalized for malaria as compared with other
diseases—Guadalcanal

Month 1942 Malaria Other diseases

August - oo 22 900

September 239 1,724
October. ... _._.._ 1,941 2,830
November_ . __ . .. ._ 3,212 2,413

Total o ... 5,414 7,667

The number of men who were infected with
malaria on Guadalecanal may never be de-
termined, but it is safe to assume that almost
every man who served on the island during
the period of 7 August 1942 to 9 February
1943 fell victim to the disease.

Water

For the first 5 weeks after landing, water was
obtained from the Lunga River and chlori-
nated by hand by Medical Department per-
sonnel. On 12 August a portable filtration and
chlorination plant was set up on the west bank
of the Lunga, providing 12,000 gallons daily.
As the number of personnel increased and
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more water was needed to assure an adequate
supply for all hands, the original chlorination
unit was replaced by a mobile unit with a daily
capacity of 30,000 gallons. Six portable units,
each capable of chlorinating 12,000 gallons a
day, were set up at different points about the
island. Headquarters, Second Marines, also set
up a water distilling plant on Tulagi.

Food

The food supply on Guadalcanal, inadequate
at first, gradually improved as the operations
proceeded, and enemy supplies captured in the
first days added significantly to our limited
stores. Food that was actually spoiled was sur-
veyed but hunger often tempered the judg-
ment of medical officers. As supplies arrived,
the diet became adequate. Lack of equipment
for the proper preparation of food was over-
come by field and mess cooks, who showed
great ingenuity in repairing and utilizing cap-
tured equipment. Had the enemy taken the
time to destroy his ration dumps and equip-
ment, the outcome of this operation might have
been tragic.

Medical supplies

On landing, the battalion and regimental
medical sections were instructed to carry only
combat medical supplies and equipment. In
some instances individual groups disregarded
this order and overloaded their medical per-
sonnel with other equipment. This disregard
of a carefully planned operation order often
proved to be a serious handicap and con-
tributed to the loss of valuable medical sup-
plies.

The sinking of the Elliott by falling enemy
aircraft resulted in the loss of practically all
the medical supplies and equipment for E Com-
pany, First Medical Battalion. Division of sup-
plies had been so well executed, however, that
no shortage resulted. By sharing available sup-
plies and using those captured from the enemy,
it was possible to reoutfit this company and
enable it to function as a field hospital within
48 hours after landing.

Practically all medical supplies destined for
Tulagi, with the exception of the units carried
by personnel, were lost. Under the supervision
of the senior medical officer, the supplies re-

maining were pooled and added to those cap-
tured from the enemy, so that there was no
shortage of any essential material during the
first week or 10 days. After this, it was pos-
sible to obtain re-supply from the division
depots on Guadaleanal. When the naval forces
withdrew on the night of 9 August, the physi-
cal occupation of Tulagi and Gavutu had been
completed and a field hospital was in opera-
tion.

With the exception of a few items, medical
supplies on Guadalcanal were adequate
throughout the campaign. Deficiencies were
rapidly corrected by air transport from the
base depot at Noumea, New Caledonia. After
the landing, this depot furnished all supplies
except antimalarial drugs which remained un-
der the control of Malaria Control Unit, South
Pacific. The arrival of the Seventh Marines,
reinforced, on 19 September, gave the First
Division an additional regiment of troops and
a completely equipped medical company. In
spite of their reception by enemy gunfire and
repeated air bombardments on their first night
ashore, the medical company was operating
a tent hospital just west of the Lunga River
within 48 hours after arrival.

By 10 December 1942 there were more than
45,000 military personnel on Guadalecanal. The
medical supply officer of the First Division
obtained and distributed medical supplies to
this entire group, and the First Division medi-
cal section was able to fill requisitions despite
the needs of many of the new units that had
arrived with only a few days’ supply. The
Fourth Replacement Battalion was landed
without any reserve supplies and the Eighth
Regiment arrived with field units only. The
Army was supplied from the First Marine
Division reserves for the first 4 weeks of their
action. Navy construction and aviation units
had their own medical sections and the divi-
sion medical supply officer was required to
issue only supplementary supplies to them.

NEW GEORGIA

The First Marine Raider Regiment landed
on 5 July 1943, about 500 yards up the Punda-
kona River on a sandy beach lined with man-
groves. The battalion medical section, consist-
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ing of 3 medical officers and 32 hospital corps-
men, bivouacked with the troops until daylight
in a drenching rain. At 0600, after discarding
bed rolls and gas masks, the Northern Land-
ing Group commenced the march to Dragons
Peninsula. The movement from the Pundakona
River to the Giza-giza River was made over
three parallel trails previously cut by natives,
with the First Raider Battalion in the lead. The
way was obstructed by huge fallen logs,
branches of trees, roots, and vines, and led
through swamps and mud, and up and down
steep coral hills.

On reaching the Giza-giza River after 10
hours and approximately 8 miles of jungle, the
men, exhausted and thoroughly soaked by a
heavy rain, slept in their ponchos. Another
river crossing was completed by nightfall of
the following day and another night was spent
in a swamp with no protection from the ele-
ments. At 0800, 7 July 1943, led by native
guides, the battalion moved out through man-
grove swamps, over fallen trees, banyan roots,
and coral out-croppings. Troops became so ex-
hausted that they threw away all unnecessary
gear and a portion of their food consisting of
K and D rations. No plasma was carried and
the only medical supplies available were those
carried in the hospital corpsmen’s pouches and
in individual first-aid kits.

At 0700, 10 July, the battalion closed in on
Enogai where intense fighting ensued. At the
time battle was joined, the men had had no
food and only 1 canteen of water in 30 hours.
The observation was made that ambulatory
wounded would immediately become litter pa-
tients when given morphine, and it was appar-
ent that this drug must be withheld from all
except those having extensive wounds and
extreme pain.

Rushing between lines to administer first
aid to a badly wounded marine during the ac-
tion at Bairoko, PhM2/¢c Thaddeus Parker was
killed instantly by a burst of enemy fire. His
brave act, a source of inspiration to his fellow
corpsmen and to the men of his company,
served, however, to point out the importance
of training troops to erawl back from the lines
when wounded. On many occasions, men only
slightly wounded called for help, and when
their buddies or corpsmen went to their aid,

they too were shot and injured or killed.
Troops and corpsmen were cautioned not to go
out in front of the line to get the wounded
unless the lines were stationary or a with-
drawal was being made or contemplated. If
troops were advancing, the wounded would be
behind the lines in a relatively short time. Had
such a plan been faithfully carried out, fewer
casualties would have been sustained.

The “Battle of Viru” began for the medical
department of the Fourth Marine Raider Bat-
talion on the morning they landed at Segi
Point. It had been impossible, because of the
lack of space on the APD, to take more medical
supplies than could be packed in six “unit 5’s.”

Each corpsman carried a complete “unit 3,”
and each man in the battalion was given a
supply of atabrine, halazone, salt tablets,
aspirin, band-aids, and a morphine syrette, all
of which were packed in a metal Carlisle Kit
container, Once on the march to Viru, all sup-
plies were cut off except for those contained in
each “unit 3” and in the individual kits.

It was imperative that Viru Harbor be taken
in order that water could be obtained, sup-
plies landed, and the wounded evacuated, so
the last stream was crossed in the late after-
noon and plans were laid for the battle which
was to take place the following morn-
ing. The rapidity of our advance precluded the
development of front lines as such, and snipers
and machine guns often operated in the rear
of our troops. As a consequence, first-aid work
wag difficult, and the rapid movement of the
fighting made the establishment of an aid sta-
tion impracticable. About dark, preparations
for moving the wounded on the trail to Viru
were started. An aid station was established
in a native hut at Tetamere Village and the
work of renewing Dbandages, cleansing
wounds, and administering plasma began.

At Vanguna, “unit 5’s” were landed on the
beach and later brought in after the village
had been secured. An aid station, established
in a Japanese mess hall, became the target of
Japanese mortar and small arms fire. Water
was not a problem here because the village was
situated on a river bank.

From the experiences in these two opera-
tions the following observations were made:
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1. Evacuation of the seriously wounded over
jungle trails frequently resulted in their death.

2. Over such trails at least 6 men per litter
were required, and they had to be rested for
15 minutes every 300 to 500 yards.

3. Plasma was required for every litter pa-
tient if shock was to be effectively prevented.

4. Morphine made a litter patient out of one
who was ambulatory, and therefore had to be
used with extreme caution in those with rela-
tively minor wounds.

5. Dressings were not to be changed unless
there was evidence of bleeding or infection.

6. First Aid Units Nos. 1 and 3 were found
to be impractical. After removal of several bat-
tle dressings, the unit became a jumble. At
times it was necessary to empty the contents
on the ground in order to find a single item.
A number of the corpsmen used the regular
Navy battle pouches; these had a large flap
which permitted rapid location of every item.
They were also easier to carry because of the
wide shoulder strap.

7. Special lightweight stretchers were pro-
vided but these were discarded because of their
weight when wet. Stretchers made of light-
weight waterproof material, with slots in the
sides for poles, and weighing not more than
2 or 3 pounds when wet, were essential for
long treks through the jungle.

8. Higgins boats equipped with medical sup-
plies and fitted with brackets for holding
stretchers would have been of great value in
moving the wounded down rivers to the coast
and out to ships. Often the rivers were the
only means of transportation in the dense
jungle.

Medical personnel were often handicapped
in the treatment of casualties. No hospital
facilities were available in the New Georgia
area until 28 July 1943, 4 weeks after the
campaign started, at which time a field hos-
pital was hurriedly established on Kokorana
Island. Previously, the nearest hospital was on
Guadaleanal, 200 miles away and 20 hours by
boat. No air evacuation was available except
by emergency Dumbo (PBY) until August
1943. By that time, however, 90 percent of the
casualties had occurred.

First-aid measures carried out in the bat-
talion aid stations included debridement, for-
eign body removal, and bandaging. Sulfona-
mides, both locally and by mouth, were used
extensively. In the forward areas plaster of
paris splints were used a great deal and pa-
tients so treated reached the rear area in good
condition.

Medical supplies for most of the New Geor-
gia operation were provided by the Army. The
original plan called for supplies for a total of
60 days; a 30 days’ supply was to be carried
by units in the field and another 30 days’ sup-
ply was to be forwarded as soon as practi-
cable. Sulfonamides, dried blood plasma, in-
travenous saline and dextrose solutions, bat-
tle dressings, morphine syrettes, first-aid pack-
ets, plaster, tetanus-toxoid, and other items
that were expended rapidly in combat were to
be available in amounts approximately 10
times the normal allowances. Individual jun-
gle medical kits were supplied on the basis
of one per officer or enlisted medical man and
one per four other enlisted men. A 60-day sup-
ply of atabrine was kept on hand at all times.
Most of the necessary supplies came from the
medical supply depot at Guadalcanal.

The Forty-third Division, which had sole
responsibility for medical supplies for the en-
tire operation from 30 June to 28 July, experi-
enced great difficulty in carrying out its plans.
Before moving to the combat area, the Divi-
sion secured supplies far in excess of the need,
the tendency being to take all they could get.
Accordingly, only a small portion of the huge
stores accumulated on the beach could be taken
along, and in the confusion of embarking for
combat many essential items were left behind.
The result was that instead of 30 days’ medi-
cal supplies accompanying the units, it was
estimated that only 10 days’ supplies were
brought along. Further, because containers
were not clearly marked to show their contents,
medical supplies on being unloaded were fre-
quently hopelessly mingled with those in ra-
tion, fuel, and ammunition dumps. In less than
3 days after landing, additional medical sup-
plies were urgently needed.

Some medical units waited until their sup-
plies were exhausted, then radioed to Guadal-
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canal for air shipment. This same condition
existed to a large extent throughout the cam-
paign, and indicated a need for better medi-
cal supply handling.

SANITATION

Flies and mosquitoes were a serious prob-
lem throughout the campaign. Further there
was a lack of screening, which in the tropics
offered more protection to the health of per-
sonnel than armor plate. Because of these fac-
tors, combat units would often lose 25 to 50
percent of their combat efficiency from disease.

The Twenty-fifth Division showed a much
more favorable malaria rate during the New
Georgia campaign than it did at Guadalcanal
during the noncombat phase. The commanding
officer of that Division from the beginning had
the advantage of the advice of a group of
trained malaria control personnel regarding
the pattern of the disease and methods of pre-
vention. Equally important, the command con-
sistently followed the recommendations made
by the malaria control officer (fig. 80).

One of the most spectacular achievements
of the Malaria Control Unit was their convine-
ing proof that infected native laborers were

the major factor in epidemic malaria and that
they were responsible for a far greater loss
of man-hours among the troops because of
malaria than could be gained by their presence
as laborers.

Infections and combat fatigue

Fungus infections occurred in about 25 per-
cent of the entire New Georgia Occupation
Force. In some units, notably Construction
Battalions, the nature of their work was such
as to prevent good personal hygiene. In one
construction battalion 10 to 15 percent of the
command appeared daily at sick call for treat-
ment of fungus infections of the skin, and foot
infection was seen in approximately 30 per-
cent. The issue of socks was inadequate, bath-
ing and laundry facilities were insufficient, and
bathing at night was prohibited by malarial
control directives.

The most serious medical problem in the
New Georgia operation was the relatively high
incidence of combat fatigue, exhaustion states,
and “war-weariness.” During the period from
30 June to 30 September, approximately 2,500
men were admitted with the diagnosis of
anxiety reaction. Aviation units, which were

FicurRE 80.—Natives under supervision of Malaria Control Unit personnel oiling the
pools on Munda, New Georgia.
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FIGURE 81.—Evacuation of casualties in an LST.

uo¢ subjected to the severe living conditions
found at the front line, and which were ro-
tated after 2 months, suffered few casualties
from combat fatigue.

Evacuation

A total of 8,225 patients were evacuated
during the New Georgia campaign by air and
7,300 by sea. For the first 4 weeks of the oper-
ation, each LST evacuating casualties to
Guadalcanal had only one medical officer, al-
though there were from 100 to 200 casualties
aboard (fig. 81).

Timing the arrival of evacuees at the beaches
was a difficult problem. The LST’s would ar-
rive early each morning, unload during the
day, and depart by 1800 the same day. The
patients had to be rushed aboard immediately
after the completion of unloading, whatever
the state of the weather or enemy activity.

Because of the limited number of hospital
beds in the New Georgia area, patients were
evacuated on the day they were injured. Al-
though the actual sailing time of an LST to
Guadalcanal was only about 20 hours, many
casualties who had received but little first-aid
treatment did not reach medical installations
on Guadalcanal until from 72 to 84 hours after

injury. This time factor and the limited medi-
cal facilities aboard the LST’s contributed
materially to the incidence of gas gangrene and
infection in the early days of the campaign.
The percentage of patients with gas gangrene
was high: The First Corps Medical Battalion
had 24 patients with gas gangrene, six of whom
died; Naval Mobile Hospital No. 8 admitted
20 patients with gas gangrene, of whom one
died.

BOUGAINVILLE

The assault against the Japanese on Bou-
gainville, the largest of the Solomon Islands,
was via Empress Augusta Bay, a low swamp
area. The medical section of the naval landing
party (1 medical officer and 8 hospital corps-
men) provided first aid (fig. 82) and made
provision for the evacuation of casualties (fig.
83). The First Marine Amphibious Corps as-
signed 3 medica! companies to set up three
400-bed hospital facilities (fig. 84). The first
was set up within a few hours after landing,
but the erection of the other two was delayed
for days because the medical personnel were
ordered to unload ships. Thus the medical de-
tachments were hampered in making the most
efficient use of personnel and materiel.
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FIGURE 82.—TFirst aid in a foxhole in the jungle at Empress Augusta Bay.

FIGURE 83.—Transportation of dead and wounded via amphibious tractor from
the front lines on Bougainville.
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FI1GURE 84.—Bomb shelter below sickbay on Bougainville.

Evacuation

The Solomons campaign was a joint Army
and Navy operation, but on Bougainville the
Navy Medical Department had the sole respon-
sibility for the evacuation of all casualties
from the Island. Under such centralized con-
trol, evacuation of casualties was carried out
in a most creditable manner with a minimum
of delay in transporting the sick and wounded
to hospital facilities.

Disease

The incidence of disease on Bougainville
was amazingly low and was the cause of no
evacuations, although it was estimated that
50 percent of the troops were seeded with ma-
laria. Mild diarrhea and dysentery were ex-
perienced by the majority of the personnel
but the use of sulfonamides reduced the dura-
tion and severity of the attacks.

The diseases most prevalent in the First
Marine Amphibious Corps were:

Admissions

Malaria..............oiiiii i e, 296

Filariasis ..........c.ciiiiiiiiinn... 192
Psychoneurosis.......................... 140
Combat fatigue......................... 749

1 Among men previously stationed in Samoa.

In contrast to this, the morbidity rate among
the 30,000 Japanese on the Islands was ter-
rific; 13,000 died. Of these, 3,000 were killed
in action and the rest died because of illness,
predominantly malaria, tetanus, beriberi, and
dysentery.

The low morbidity rate among American
troops, only about 1 percent, was attributable
to the following sanitary control measures
(figs. 85 and 86).

1. Administration of 100 mg. of atabrine

to all troops.

2. Lectures, pamphlets, and motion pictures
used in indoctrinating personnel in pre-
ventive measures.

3. Use of pyrethrum spray and mosquito-
proof hammocks.

4. Effective action of Malaria Control Unit
personnel.



EXPERIENCES IN BATTLE OF THE MEDICAL DEPARTMENT OF THE NAVY

FIGURE 85.—Malaria Control Unit in action in the jungle.

FIGURE 86.—Mobile Malaria Control Unit in action.
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New Hebrides

A large number of men were evacuated from
Espiritu Santo because of asthma and allied
conditions caused by pollens and molds. Some
of the fungi had a predilection for the stuffing
of pillows and mattresses.

A denguelike disease existed in epidemic
form on the island. In some organizations it
affected about 12 percent of the men.

In addition to the swamps and stagnant
pools, there were numerous piles of tin cans,
garbage, coconut husks and fronds, and other
waste material, which served as breeding
places for flies and mosquitoes. As a result, ap-
proximately 80,000 sick days occurred among
Army and Navy personnel in 3 months, despite
the efforts of the Sanitation and Malaria Con-
trol Units (figs. 87 and 88).

FIGURE 88.—Malaria control on Espiritu Santo.
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The natives were poorly nourished. Tubercu-
losis, yaws, malaria, filariasis, and intestinal
parasites were common, and leprosy was seen
occasionally. Physical examinations of a group
of candidates for employment showed that 22
percent had filariasis and 18.5 percent showed
positive smears for malaria. The natives from
a nearby island had a filariasis rate of 51.5
percent,

On Espiritu Santo, naval medical officers or-
ganized the Espiritu Santo Medical Society,

which was addressed by medical officers as
well as local civilian physicians. Among the
interesting lectures was that of Doctor Astaire,
a Fijian physician who had graduated from
the Fiji Medical School. He stated that he had
never seen a case of measles or tetanus among
the natives and only a few of cholecystitis, ap-
pendicitis, and leprosy. He believed that ma-
laria, pneumonia, and mumps, of which there
had been an epidemic two years previously,
had been introduced by the white man.

Saipan

During the early phases of the assault on
Saipan (June 1944), the scene of sand, blood,
and wreckage was intensified by an atmos-
phere of extreme confusion. Seabee, Marine,
and naval shore party detachments had dug
into foxholes over the entire area above the
high watermark. Shelling of the beaches was
continuous, and the nerves of both officers
and men were strained to the breaking point.
To add grimness to the environment, the dead,
both Japanese and American, had been col-
lected and laid out to await trucks for trans-
portation to a burial ground.

Into this melee, medical units were landed
in LVT’s and LCT’s (fig. 89). The first groups
to establish medical order were the medical
sections of the beach parties. Composed of 1
medical officer and 8 hospital corpsmen from
each troop carrier, they constituted the link
between medical organizations afloat and
ashore. Working in highly exposed positions
for as long as 48 hours at a time without rest
and subjected to the added hazard of strafing
Japanese planes, they gave emergency medical
treatment and set up casualty evacuation sta-
tions in the sand. During the long hours when
the invasion forces were confined to the
beaches, battalion aid stations acted as for-
ward emergency and evacuation centers on the
beaches. From these stations the company aid
men went out to administer first aid, expos-
ing themselves to enemy fire in order to reach
the wounded. Their bravery was reflected in
the heavy casualties among Hospital Corps
personnel. Their sacrifices were not in vain,
however, for the most important factor in sav-

ing of lives had been shown to be the early
transfusion of plasma or whole blood (fig. 90)
and the removal of wounded from the beaches
to ships where lifesaving resuscitative meas-
ures could be promptly instituted. In the
Fourth Marine Division, 161 medical officers
and hospital corpsmen became battle casualties
because they were unable to utilize protection
or seek cover from enemy fire. Casualties in
personnel during the first 5 days of the opera-
tion were enormous. One shore party evacua-
tion station treated and evacuated 1,009 cas-
ualties during the period from D-Day to D-
Day plus 3 under the most difficult conditions.
Jeep ambulances with their loads of wounded
were often hit by artillery fire; the landing
of ammunition and gasoline near casualty
evacuation centers on beaches that were sub-
jected to continuous shelling did not lessen
the difficulties of rendering first aid.

Medical supplies for this campaign were
packaged in blocks, each of which contained
a 30-day supply for 3,000 men. Items such as
the Wangensteen suction apparatus and a suf-
ficient number of intestinal clamps, airways,
and oxygen apparatus were lacking.

Shortages of litters, tetanus antitoxin,
blankets, blackout tents, and penicillin de-
veloped. Always in demand, litters were fre-
quently not returned from ships, while break-
age and loss in the burial of dead added to
the shortage. Fifty more litters per troop
transport, where landing force evacuation
lines were long and casualties heavy, were
recommended by the senior medical officer.
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FIGURE 89.—First-aid station being set up on the beach at Saipan.

FI1GURE 90.—Blood and plasma transfusions on the beach at Saipan.
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The presence of coral reefs and the loss of
small boats during the assault made evacua-
tion of casualties difficult. Unfortunately, the
most effective evacuation ship, the LCVP, could
not be beached because of the coral reef, but
the DUKW was useful in the evacuation of
casualties over the reefs. Rubber boats were
also utilized to transport the injured (fig. 91).

As the battle for Saipan progressed, the

F1GUure 91.—Transporting the
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wounded in a rubber boat.

lines of communication became longer and the
need for vehicles increased. Not enough jeep
ambulances had been provided—only one was
available for each medical battalion. When
casualties were heavy, other jeeps were req-
uisitioned, but frequently the requested jeeps
were lost on the way.

Another important problem in evacuation
during the early phase of the invasion was

FIGURE 92.—Second Marine Division Hospital in a captured Jap radio station.
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that of segregation of slightly wounded pa-
tients from the more seriously wounded. Sort-
ing was extremely difficult on the beaches,
where hundreds of wounded arrived at one
time and mud vied with enemy fire to frus-
trate attempts at first aid and casualty evacu-
ation.

Field hospital facilities

Hospital facilities at Saipan functioned very
well despite the heavy admission rate, but a
number of difficulties were noted in the field.
No provision had been made for a movable
lightproof shelter in which the wounded could
receive adequate treatment on the beach dur-
ing the night. The maintenance of a strict
blackout was essential, and it was almost im-

possible to diagnose a surgical lesion or treat
a wounded man under the pale blue gleam of a
flashlight. Each corps hospital, however, had
portable operating rooms that were easily
blacked out and were of immense value. One
medical company took over a small field hos-
pital captured at Charon Kanoa, which in the
early days of the operation was the only facil-
ity for surgery.

The best hospital facilities were those of the
Second Marine Division. A former Japanese
radio building (fig. 92), constructed of steel
and concrete and surrounded by 10-foot re-
vetments was rapidly cleared of rubble and
damaged machinery with the assistance of a
company of Seabees, and a hospital of 1,000
beds for the seriously wounded set up. Patients

FIGURE 93.—Emergency surgery in a hospital on Saipan.



EXPERIENCES IN BATTLE OF THE MEDICAL DEPARTMENT OF THE NAVY 87

with minor wounds were housed in tents. Eight
operating tables were manned by specialized
surgical teams for orthopedice, chest, abdomi-
nal, and head and eye injuries. Eleven other
operating tables were available for use in treat-

power resulted when others became paniec-
stricken at the realization that their leaders
were no longer able to direct them. (b)
The lack of proper orientation was probably a
contributing factor. The fighting man wished

FIGURE 94,—Modern diagnostic procedures on a battlefield on Saipan.

ing shock, giving transfusions, and caring for
minor injuries. A major factor in the excellent
functioning of this hospital was the strong
centralized organization of the medical battal-
ion (figs. 98 and 94).

Disease and combat fatigue

Diseases and combat fatigue accounted for
about one-third of the admissions. In the Fourth
Marine Division, there were 409 patients ad-
mitted for dengue fever, 680 for dysentery, 26
for fungus infection, 414 for combat fatigue,
and 169 for psychoneurosis.

The high incidence of neuropsychiatric ill-
ness appeared to be attributable to a number
of factors, among which were: (a) Leaders of
small units, on the whole, did not demonstrate
the inherent qualities of leadership. Junior and
noncommissioned officers were often the first
to “break,” and a needless sacrifice of man-

to know what was going on, what was expected
of him, and what he could expect. He also had
to have a definite objective. Without proper
orientation he was prone to absorb wild rumors
and loose talk, and was thus subjected to con-
stant mental stress. (¢) It was likely that a
loss of physical fitness contributed to the high
incidence of anxiety reactions.

About 50 percent of those patients with a
diagnosis of neurosis should have been diag-
nosed as combat fatigue. Another 20 percent
were borderline cases in which fatigue and ex-
haustion contributed to the symptoms. Three
or four days rest, a bath, and nourishing food
resulted in complete recovery in from 75 to 80
percent of these patients.

Burial of the dead

One of the great problems confronting the
Medical Department was the speedy and ef-
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FIGURE 95.—U. S. Marines pay final tribute to their buddies in the Solomons.

fective burial of the dead and the disposal of
the decomposing bodies in block houses and
bomb shelters. On Saipan thousands of United
States and enemy dead lay on the beaches and
the rugged inland terrain. Prior to the land-
ing, careful plans were made for burial of the
dead and details were trained and equipped
for this work (figs. 95 and 96). Because of
the intensity of battle, however, there was
often a delay of several days before burial or

disposal of the large numbers of enemy dead
could be started and the amount of sodium
arsenite and oil for spraying the remains was
frequently insufficient. Other factors that im-
peded the burial parties were: (a) Absence of
identification tags with consequent delay in
identification; (b) shortage of litters on which
to carry the dead; and (¢) lack of adequate
communication facilities between burial
parties and the Division Burial Officer.

F1GURE 96.—Bodies of Marines of the Third Division awaiting burial.
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Evacuation

During the first week on Saipan, there were
ample facilities in AH’s and APA’s for cas-
ualty evacuation. On D-day—plus—-11, however,
the APA’s were withdrawn and there were
then insufficient personnel and hospital facili-
ties for the stream of wounded, averaging 500
per day.

Air evacuation was begun on D-day-plus-9

lwo

Medical planning for the Iwo Jima cam-
paign began in October 1944. In preparation
for the operation, Medical Department repre-
sentatives of the Navy, Marine Corps, and am-
phibious units that were to participate, held
numerous conferences to discuss the tactical
and logistic problems. The nature of the ter-
rain on Iwo Jima was such that there could
be no tactical surprise; the Marines had to
land on the southeastern beaches, and make a
frontal assault. Under the circumstances,
heavy casualties were anticipated. For pur-
poses of computing anticipated casualties, it
was assumed that the period of active combat,
from the beachhead landings to seizure of the
objective, would be 14 days; that 5 percent of
the entire attacking force would become cas-
ualties on the first and second days, 3 percent
on the third and fourth days, and 1.5 percent
on each of the remaining 10 days.

Casualty estimates, arrangements for hos-
pital beds, and assignment of hospital and
other ships for the evacuation of the injured
from combat area were responsibilities of the
Medical Logistic Section of CinC Pac POA.

On the basis of the Army Field Medical
Manual, as modified by recent experience and
the most reliable evaluation of enemy potential
to be gained by aerial observation and combined
intelligence, it was estimated that our losses
would approximate 20 percent of the forces
engaged. Of these 25 percent would be killed
in action, 25 percent would be returned to duty
locally, and 50 percent would be evacuated.
Taking into consideration civilian casualties
and enemy wounded to whom we were likely
to be required to furnish medical care, defi-

and 860 patients were evacuated, but because
there were no flight surgeons to screen the
patients and no medical attendants to accom-
pany them, some died en route. At times, men
wounded in combat who had been without food
for days were evacuated without being fed.
Further, on arrival at Eniwetok or Kwajalein,
inadequate preparations had been made to care
for these air evacuees.

Jima

nite plans were formulated with regard to
evacuation policy, the number of beds and
ships required for hospitalization and evacua-
tion, and the volume of medical supplies to be
ordered.

Each medical company and corps medical
battalion had equipment for a 144-bed hos-
pital, twice the number allotted prior to the
Marianas campaign, making available approxi-
mately 3,592 beds. It was also planned by the
Eighth Field Depot, scheduled to arrive about
D-day-plus—-10, to add to their stock a suffi-
cient amount of cots, tents, blankets, and mess
gear for another 1,500 beds.

The chain of evacuation of casualties in-
cluded 4 LST(H)’s or evacuation control
LST’s, specially equipped with medical person-
nel and supplies and designated to make
preliminary ‘“screening” examinations of cas-
ualties and distribute them equally among the
transports and hospital ships. One LST(H)
was available for each of the invasion beaches,
making two for each Marine division. All ships,
LVT or DUKW, that evacuated wounded from
beaches were to proceed to their respective
evacuation control LST(H). Those casualties
unable to endure the trip to a transport or
hospital ship were to be transferred immedi-
ately to an LST(H) for treatment, while less
seriously wounded patients were unloaded
onto a barge alongside the LST(H) and then
transferred to LCVP’s for further transfer to
transport or hospital ship.

Aboard each LST(H) were 4 surgeons and
27 corpsmen, increased on arrival at the ob-
jective by the transfer of one beach party
medical section (1 medical officer and 8 corps-
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men) from an APA, giving each LST(H) 5
surgeons and 35 corpsmen. At all times these
beach party medical sections were on call by
the Transport Squadron Commander.

Two hospital ships and one APH were des-
ignated to evacuate patients to Saipan, where
1,500 beds were available, and to Guam, where
there were 3,500 beds. Air evacuation of cas-
ualties to the Marianas was to begin as soon
as field facilities would permit. Experience
gained in the Marianas campaign had empha-
sized the necessity of having the casualties
screened by a qualified flight surgeon to in-
sure proper selection of patients for evacua-
tion by air. Medical personnel and adequate
medical supplies and equipment were to be
aboard each plane.

Sanitation

Because there was a possibility of epidemic
typhus, scrub typhus, cholera, and plague at
the objective, all personnel were inoculated
against these diseases, in addition to the usual
immunizations. The clothing of personnel of
the landing force was impregnated with
dimethylphthalate and DDT powder. As a
means of controlling flies, which had been such
a nuisance and a hazard to health in previous
operations, the area was sprayed with DDT by
carrier-borne aircraft and later, by land-based
planes. A medical officer familiar with the pro-

cedure was detailed aboard a carrier as tech-
nical advisor, and the malaria and epidemic
control team of the Fourth Marine Division
was designated to furnish the technical ground
supervision.

Supplies

The medical supply plan for the operation
included an initial 30-day allowance carried
with the assault forces, plus medical and sani-
tary supplies for 1,500 civilians, as well as the
provision for “block” shipments which were
to arrive at regular intervals. Approximately
50 percent of the supplies of the assault forces
and all of the “block” shipments were to be
palletized (packaged) and waterproofed. Plans
also provided for adequate emergency resup-
ply that could be sent by air if necessary.

Experience gained in previous operations
had shown the great need for a blood bank.
With the establishment of Whole Blood Dis-
tribution Center No. 1 at Guam (fig. 97), it
became feasible for the first time to set up a
blood center at the target area and plans were
made accordingly. Up to this time whole blood
had been obtained from hospital corpsmen,
Marines, and ocecasionally from patients.
LST(H) 929 was designated to carry the whole
blood bank for distribution to the forces both
afloat and ashore. When the military situation
permitted, the blood bank was to be landed and

JAPAN

CKINAWA

LUZON, P.I.

KWAJALEIN

LEYTE, 9.0
ComservRon contacts and
maintains feet supply

™ 11.5.N. Whole Blood Distribution Center #1
i “enter shipment to ail areas,
and hospital ships.

Center for
Checking and screening carried out hers,

JOHNSTON, Is.

Blood Flown from
OQuaidand, Californis vis NATS
SAN FRANCISCO

FIGURE 97.—One of the most important phases of military medicine was the rapid distribution of whole

blood to every fighting front.
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established ashore. All ships were ordered to
receive whole blood in the quantities shown:
Each APA, 16 flasks; LSV Ozark, 500 flasks;
LST(H) 929, 1,100 flasks (whole blood bank) ;
each AH, 812 flasks; and LST (H)’s 930, 921,
and 71033, 16 flasks.

Additional whole blood was to be furnished
by incoming AH’s, or was to be flown in from
Guam when air facilities were organized.

Embarkation

Prior to the operation, medical battalions
were instructed to carry an additional 1,500
blankets, 5 million units of gas gangrene anti-
toxin, and 50 million units of penicillin. An
inspection was made of the jungle kits and
identification tags of each man in the division
of all Medical Department supplies and equip-
ment. All shortages were corrected. Medical
personnel were given additional instructions
in first aid, in the keeping of medical records,
in the automatic exchange of litters, and in
the handling of casualties in and out of boats.
At the close of the training period, a practice
landing was made to give the medical person-

nel an idea of what to expect when landing
on the target.

A serious problem was the fact that sur-
geons who were to be called upon to perform
operations during the battle had had little op-
portunity to perform any surgery during the
6-month period prior to the campaign. To cor-
rect this situation, a division hospital was
operated during the preparatory period.

The medical personnel were embarked with
the regimental combat team, as designated by
the unit medical officers. When practicable,
hospital sections of the medical companies
were embarked on ships with the largest bed
capacity in order to facilitate the care of cas-
ualties during the initial stages of the battle.
Basic vehicles were combat-loaded with essen-
tial items of equipment and supplies to sup-
plement those designated as ‘“hand carry.”
Seabags were packed with battle dressings,
plasma, serum albumin, and other items essen-
tial during the early stages of the assault.
These were to be carried ashore by the assault
medical company. Two and one-half ton 6 by
6 trucks, for the first time part of the mediecal

IF1cURE 98.—Landing medical supplies on Blue Beach at Iwo Jima.
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battalion, were combat-loaded with equipment
and supplies necessary to establish surgical
units ashore.
Landing of medical units

The Fourth and Fifth Marine Divisions,
supported by the Fifth Fleet, began landing on
the southeast shore of Iwo Jima at 0900, 19
February 1945 (fig. 98). The Third Marine Di-
vision, which had been held in reserve, was
landed on D-day-plus-2. Company aid men were
debarked with platoons, battalion aid station
personnel with battalion command posts, and

The grueling experience of all battalion
corpsmen and medical officers was typified by
the following account:

“Landing with the troops, immediately following the
assault group, the chief pharmacist’'s mate was shot
in the jaw as he stepped out of the landing boat. The
medical party, carrying seabags filled with medical
supplies, pushed inland some 75 yards and picked a
spot for their station in an antitank ditch. They left
some of the bags on the beach on that first trip, and
when they returned to get them, many of the bags had
already been ripped by shell bursts. Boxes of valuable
plasma were smashed, but the worst blow came when

FIGURE 99.—Administering blood plasma in a foxhole on the invasion beach at
Iwo Jima.

regimental aid station personnel with the regi-
mental command posts. Shore party medical
personnel in support of battalion landing teams
were debarked prior to H-hour. Four medical
shore party evacuation teams were landed
between H-plus—30 and H-plus-120 minutes
(0930 to 1100). Other division and corps medi-
cal units were landed as rapidly as the military
situation would permit. In the early phase of
the assault, aid-station personnel were sepa-
rated into small groups and worked in shell
craters or foxhcles in the sand (fig. 99).

the boat carrying all the litters was sunk on the
way in.

Wounded men were lying all around. It was impos-
sible to stand erect on the beach, and the corpsmen
crawled from casualty to casualty to bandage wounds
and administer morphine and plasma (fig. 100).
Within an hour after the aid station had been set
up, a shell exploded on one side and fragments in-
jured several of the men. The medical officer, realiz-
ing that the revetment, though appearing to offer
good protection for an aid station, was a logical tar-
get for Jap guns, ordered the men to pack up equip-
ment, and move to a large bomb crater, where the
medical personnel continued their work.”
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FIGURE 100.—First aid on the invasion beach at Iwo Jima.

In the fury of the battle there were many
dramatic instances of rescue and treatment. A
Marine who had been blinded and had both
hands blown off, was groping his way toward
the beach when a corpsman saw him and ran
a gauntlet of fire to get him to safety. A corps-
man in battle for the first time sewed up four
chest wounds under fire and undoubtedly
helped save the lives of the four injured men.
A corpsman crawled to the aid of Captain
Dwayne E. “Bobo” Mears, who had been shot
through the neck and was in shock from the
loss of blood. He buried the lower part of the
Captain’s body in the sand so that he would
offer a smaller target for the Jap riflemen.
It helped, but the captain died later aboard
a hospital ship.

Care and evacuation of casualties

The care and evacuation of casualties during
the Iwo Jima campaign was handled better
than in any previous operation in the Central
Pacific area. Notwithstanding the extreme bit-
terness of the combat and a casualty rate in
excess of 1,000 per day during the first 21
days, evacuation functioned as a well-inte-
grated and coordinated operation and the
wounded received the best medical care com-
mensurate with the military situation. By

FIGURE 101.—First aid and physical assistance to the
wounded on Iwo Jima.
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D-day-plus—-33, a total of 17,677 casualties
had been treated and evacuated.

Casualties were assisted in walking down
from the firing line (fig. 101), or were brought
by hand-ecarry, jeep, ambulance (fig. 102),
half-track, or weapon carrier. Because of the
rugged terrain, hand-carry frequently had to
be employed to move the wounded to the beach-
head over the rough lava cliffs and sharp-
edged blocks of stone and lava. While the
beachhead was being secured, casualties were
evacuated from battalion aid stations directly
to the beach, where they were turned over to
shore and beach party installations set up in
shell holes or in small pits dug in the volcanic
sand (fig. 103). Plasma and other first-aid
measures were administered while bullets sang
overhead and mortar shells burst in close prox-
imity.

After the troops were well established on
the beach, the distance from the battalion and
regimental aid stations to the beach was so

short that casualties were evacuated by sea
(fig. 104). When division and corps hospital
installations were established on D-day—
plus-9, evacuation was from battalion and
regimental aid stations to the division hospital
and from there to the beach or to the corps
hospitals. Casualties were so high and space to
set up hospitals was so limited that many of
the hospital sections of the medical companies
supporting the regimental combat teams that
were landed early, remained on the beach to
assist in the shore party evacuation stations
until division and corps hospital installations
were functioning. Initial treatment of casual-
ties in regimental and battalion aid stations
was so efficient (figs. 105 and 106) that many
casualties who would otherwise have died
reached the shore evacuation stations and
corps hospitals in excellent condition. Serum
albumin was exceptionally well suited for use
by frontline medical units, because of the ease
of administration, small bulk, and the excellent

FiGURE 102.—A wounded marine brought to the beach by jeep ambulance from the
fighting front on Iwo Jima. Fifteen minutes later he was on his way to a hospital
ship off the shore of the island.
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FIGURE 103.-—Marine stretcher bearers carrying the wounded into a foxhole for first

aid.

FIGURE 104.—Corpsmen bringing the wounded from the front lines to evacuation ships
on the beach.

clinical response. Its therapeutic effect was
equal to that of plasma.

Casualties in Hospital Corps personnel were
very high. In moving about to care for the
wounded, corpsmen were subject to intense
enemy fire and frequently were shot down
alongside their patients. Although each divi-
sion was assigned approximately 5 percent
more corpsmen than were provided for by
Tables of Organization, this was often insuf-
ficient. In the Fourth Marine Division the cas-
ualty rate among corpsmen was 38 percent.

258015—33——8

Often, because of urgent need for replace-
ments, personnel were obtained from medical
companies. In one division this policy was car-
ried to such an extreme that on D—day—plus—8
one medical company had been reduced to a
point where it was almost inoperative. This
practice was contrary to established doctrine
and in some instances left insufficient person-
nel in other areas to render proper care to the
wounded.

Close liaison between the attack force sur-
geon and the landing force surgeon resulted in
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a well-coordinated chain of evacuation from
shore to ship. On D-day, 19 February 1945,
30 APA’s, 12 AKA’s, LSV Ozark, and 4
LST(H)’s were available for the evacuation
of casualties. The general plan for sea evacua-
tion provided that an LST(H) be stationed
500 to 2,000 yards off each of the 4 beaches
and that all casualties be evacuated to one of
these ships.

During the early phase of the assault, prior
to the establishment of fully functioning shore
evacuation stations, the primary duty of
LST(H)’s, was to render emergency treatment
and receive casualties at night. In previous
operations, casualties had been known to ride
all night in open boats before finding a ship
to receive them. After shore evacuation sta-
tions were established, the main purpose of the
LST(H) was to effect an equitable distribu-
tion of casualties to APA’s and AH’s.

The work performed by LST(H)’s can be
appreciated by the following: LST(H) 931
was stationed approximately 400 yards off-
shore. A pontoon barge was tied alongside for
receiving casualties. A Jacob’s ladder led from
the barge to the main deck of the LST. On the
barge was a small covered area that served
as a supply shack. A number of litter bearers,
two medical officers, and a talker to communi-
cate with the control tower of the ship were
stationed on the barge. LCVP’s, LCM’s, and
Amtracs bearing casualties, temporarily tied
up alongside the barge while the medical of-
ficer on duty went aboard to examine the
wounded. Casualties requiring immediate at-
tention were taken aboard the barge, where
emergency treatment was carried out. To load
patients in need of immediate surgery aboard
the LST(H) a metal frame accommodating 3
stretchers was lowered to the barge by a
tractor erane mounted on the main deck, just
aft of the cargo hatch. The patients were then
brought up and lowered directly into the tank
well through the cargo hatch, which was
always open and was outlined by luminous
painted lines to prevent accidents during
blackouts.

About 220 patients could be cared for on
the tank deck and another 150 to 175 in the

F1Gure 105.—Surgical care in an abandoned Jap dugout.

troop quarters. Patients requiring an opera-
tion were moved from the tank deck through
the open hatch forward to the operating room.
The normal complement of an LST(H) was 4
medical officers and 26 corpsmen, but often
this was insufficient. The use of LST(H)’s as
evacuation control ships although representing
an important step forward in the chain of
evacuation, left much to be desired. Used for
the transportation of LVT’s to the target, they
were converted for casualty handling only
after these had been discharged and as a
result, were often covered with dirt and grease
when turned over to the medical department.
The illumination on the tank deck was usually
very poor and the medical facilities were un-
satisfactory. The number of medical personnel
assigned was insufficient to care for the large
number of casualties, even when the staff
worked day and night. On D-day, between
0900 and 1530, a total of 2,230 casualties were
evacuated by LST (H) —an average of slightly
less than 6 casualties per minute.
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FIGURE 106 —Administering intravenous fluids in an abandoned Jap dugout.

The organization of LST(H) casualty evac-
uation control ships was as follows:

EVACUATION CONTROL LST’S FUNCTION

1. The primary functions of these ships are: (a) To
control evacuation of casualties to available ships,
maintaining adequate distribution for proper early
treatment of casualties. (b) To act as a transfer sta-
tion for transfer of casualties from LVT’s and
DUKW’s to LCVP’s where reefs intervene between
ships and beach, in order to release LVT’s and DUKW’s
for military operations. (¢) For emergency evacuation
from beaches when other ships are not available. (d)
To expedite speedy resupply of strategic medical sup-

plies to beaches and landing force. (¢) To maintain an
accurate record of evacuation, for Force and Corps
Commands. (f) To render shock therapy to those cas-
ualties whose condition is so critical as to prevent
further progress in the chain of evacuation.

ORGANIZATION

2. Each squadron of transports carrying assault
troops will be provided with two evacuation control
LST’s. These ships are stationed 1,200 yards ahead
of LST formation and 300 yards seaward of the Trans-
Div Control vessel centered off the colored beach it is
serving and directly ahead of the transport division
to which it evacuates. Each evacuation control ship
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is provided with a 3 by 12 pontoon barge alongside as
a casualty transfer platform and unloading station for
those casualties to be retained aboard the LST for
treatment until their condition warrants transfer.

3. The TransDiv Commander will keep each evacua-
tion control LST, serving his beaches, informed of
ships available for casualty reception, notifying them
1 hour in advance of those ships departing from
transport area, insofar as practicable.

4. Two LCVP’s equipped as ambulance boats will be
sent from each assault TransDiv to its casualty evacu-
ation control LST as soon as assault troops are landed.
These boats together with the two LCVP’s on each
evacuation control LST will serve as ambulance boats.
Ambulance boats will ly a VICTOR flag at all times.
One ambulance boat shall be sent to each beach area
after assault troops have landed to stand by to land
and receive casualties when directed by the Beach-
master. Litter and splint exchange should be made at
each ship to which casualties are evacuated. All other
resupply items for these boats will be made at the
evacuation control ship except on request of Evacua-
tion Control Officer.

These boats shall be equipped with the following
prior to leaving the mother ship:

Tarpaunlin ... ... i e e 1
Life jackets ........... ... i, 17
Water canteens ............ ... ... ... i 6

Struts for litter loading........................ —_—
Hospital corpsman with first-aid kit............ —

Bandages, 3-inch .............. ... ... ..., 36
Bandages, 2-inch ............. .. ... ... .. ..., 36
Plasma, units .......... .0, 10
Morphine syrettes .............. ... 20
Cotton rolls ... ... .o i 6
Sulfadiazine, bottles ......... ... ... ... .. ... 2
Flashlight ....... ... .. ... ... ... . . . ... 1
Litter units ... ... . . i e 10
Tongue blades, box............ ... ..., 1
Scratch pad and pencil........................ 1

5. The evacuation control LST duty officer will
keep an up-to-date record of location of all ships as-
signed him for casualty reception. He will direct cox-
swains of ambulance boats to ships assigned by the
Evacuation Control Officer. He will also direct cox-
swains of ambulance boats to exact location on the
beach to deliver medical supplies and receive casual-
ties as shown by beach markers (VICTOR flag).

6. Each evacuation control LST is recognizable by a
large white “H” painted amidships on both sides. They
are located 300 yards directly seaward of their cor-
responding TransDiv control vessels. They fly an over-
size VICTOR flag and display a GREEN light at
night. They have pontoon barges alongside and stand
out 1,200 yards ahead of the LST formation,

7. Four surgeons and twenty-seven corpsmen are
attached to each evacuation control LST. The senior

surgeon is designated as the Evacuation Control Of-
ficer and is responsible for proper distribution of cas-
ualties to available ships assigned by the TransDiv
commander. Two-section 4-hour watches will be main-
tained, beginning at 0800 on D-day, until ships are
relieved by orders from Attack Force Commander,
relieving at 0800, 1200, 1600, 2000, 2400, and 0400.
The appended watch bill will serve as a guide giving
titles, number of personnel, and times of watches.

8. Evacuaticn Control LST’s shall make a dispatch
report to Squadron Commander and Attack Force Com-
mander at 0900 and 1700 daily, giving a report of
casualties on board at that time, using the following
form:

(Example: Bed 66 X NE 20 Total 150 X Dead 7 X
0900)

9. Copies of Form A (copy appended) giving date,
name, rate, serial number, and disposition of each
casualty evacuated will be sent to Landing Force Com-
mander (Corps Hdqts.).

The casualty evacuation officer on the cas-
ualty evacuation control LST (H) endeavored
to distribute the casualties among the different
ships so that no one transport would be over-
burdened at any time. Unfortunately, this did
not always work out. Sometimes the coxswain
failed to heed the directions given him or mis-
understood them, and sometimes when he ar-
rived at a designated location the ships were
not there. Some casualties spent as many as
8 hours in small craft before being taken
aboard a ship.

The APA, although not designed for cas-
ualty handling, or properly equipped for this
purpose, often bore the brunt of the initial
casualty load from the beach assault. In the
Iwo Jima operation, they received 4,956
wounded by 1745 of D-day-plus—2. The exper-
ience of APA 118 was typical of the trans-
ports in casualty evacuation. APA 7118 dropped
anchor about 20,000 yards offshore on D-day
and unloaded its troops on schedule. It then
moved in to about 4,000 yards from shore and
began discharging cargo and supplies. At 1400
on D-Day casualties were received aboard, the
majority of whom were severely injured and
required emergency treatment. During the next
few days, casualties were loaded aboard the
ship in groups of from 3 to 75. Throughout
much of this period, the medieal staff worked
day and night operating on and caring for the
wounded. As a general rule the ship withdrew
out to sea at night, but on two occasions she
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anchored about a thousand yards offshore and
obtained protection by a smoke screen.

The large number of wounded at Iwo Jima
emphasized the need for hospital ships, two of
which were originally scheduled for the opera-
tion. Commencing on D-Day-plus-1, these
ships, the Semaritan (AH 10) and the Solace
(AH 5), augmented by the Pinckney (APH 2),
the Bountiful (AH 9), and the reserve hospital
ship, Ozark (LSV 2), inaugurated a series of
shuttle trips from Iwo Jima to Saipan and
Guam. By 21 March (D-day-plus-30) a total
of 4,879 casualties had bheen evacuated on these
ships.

The only function of the hospital ships was
the transportation and care of the sick and
wounded, and if some of them could have re-
mained in the area during the early phases of

the operation to care for the slightly wounded,
many casualties could have been returned to
duty in a few days. The loss of manpower oc-
casioned by their departure aboard hospital
ships and transports to Saipan or Guam, would
have been obviated.

Some hospital ships lacked proper equipment
for taking patients aboard (figs. 107, 108, and
109). These ships received many boatloads of
injured men from LCVP’s, but some had no
Welin davits with which to lift the boats to
the ship’s deck level, and the transfer of pa-
tients had to be made over the ship’s gangway.
This slowed the rate of transfer of patients
and as a result, boats loaded with wounded
gathered off the gangways of the hospital ships
and were obligad to stand for hours in the hot
sun with their patients unprotected.

FIGURE 107.—Hoisting a patient aboard the U. S. 8. Solace.
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Ficure 108.—Transferring patients from an LCV to Hospital Ship H.M.S.
Lancaster.

Air evacuation from Iwo Jima to the Mari-
anas, which supplemented evacuation by hos-
pital ships and transports, was initiated on
D-day-plus-12 and was originally planned for
350 patients per week. The very high casualty
rate, however, together with the shortage of
ships for transporting casualties, necessitated
revision and as many as 200 a day were evacu-
ated by air. There were times when, because
of unfavorable sea conditions or lack of facili-
ties afloat, air evacuation was the only means
of getting casualties off the island. With the
first casualty evacuation planes, there was an
air evacuation unit, consisting of two flight
surgeons and several hospital corpsmen who
screened all casualties to be evacuated by air.
By 21 March (D-day-plus-30), a total of 2,393
patients had been evacuated by air. The cas-
ualty evacuation planes also brought in whole
blood from Guam.

The weakness of a fixed policy for evacua-
tion was again demonstrated at Iwo Jima
where a “15-day evacuation” policy had been

established. In the early stages of the invasion,
there was no place to segregate casualties who
would be ready for duty in 15 days or less,
and when hundreds of casualties were being
evacuated over beaches that were under heavy
enemy fire and clogged with vehicles and equip-
ment of all kinds, sorfing was not feasible.
Time, space, and the combat situation did not
permit convalescent camps to be established
and such beds as were available ashore were
needed for those seriously wounded.

There were a number of ways in which the
effectiveness of the chain of evacuation might
have been improved. The communication sys-
tem could have been more efficient during the
first days. Casualty evacuation officers aboard
the LST(H) often did not receive reports as
to which transports were available for loading
casualties, with the result that some ships
received more than their share while others
received very few. Ambulance craft experi-
enced great difficulty in finding the proper ves-
sels. In many cases, the APA stood well off-
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shore, and during rainy, rough, or foggy
weather they were difficult to contact. It some-
times occurred that by the time the ambulance
craft had reached the approximate station
where the transport was supposed to be an-
chored the ship had already moved.

Despite difficulties such as these, the chain
of evacuation operated more smoothly than in
any previous action in the Central Pacific. The
use of LST(H)’s as casualty evacuation ships
represented a most important factor in medical
care and unquestionably saved many lives.

Hospitalization

The establishment of hospital facilities on
Iwo Jima was delayed because of limited space,
difficult beach conditions which interfered with
the landing of supplies and equipment, and the
constant hazard of enemy artillery and sniper
fire. As a result, until D-day—-plus-9 nearly all
hospitalization was provided by the units
afloat. During the early days of the operation,
effective hospitalization was provided by four
LST(H)’s.

Medical Battalion, Company A, landed on
D-day-plus—6, just south of Green Beach, and
began to set up an operating room and hospital
facilities with provision for expansion. Within
8 hours a hospital unit with 110 beds was
established and began to receive casualties.
During the next few days, hospital facilities
were expanded.

A neurosurgeon, an ophthalmologist, and a
neuropsychiatrist were included in the staff of
the corps medical battalion and the services
of these specialists were made available for
all troops engaged in the Iwo Jima operation.

A detailed account of the activities of the
Fourth Marine Division Hospital will illustrate
the work of hospital units at Iwo Jima. On
D-day—plus—6 the division surgeon and com-
manding officer of the medical battalion
located a site for the Fourth Marine Division
Hospital, near a good road leading to the front
lines and to the evacuation beaches. The Fourth
Engineer Battalion bulldozed 5 long trenches,
providing space for 4 batteries of 6 storage
tents each, 1 battery of 3 storage tents, and

of these were used as operating rooms, one as
a receiving room, and the other two for Head-
quarters and Staff Medical Battalion and for
the malaria and epidemiology control team.
Many times while mortar shells were landing
nearby, surgical operations were going on. The
engineers had constructed an entrance ramp
and erected a wooden framework over each
reservoir, with a tarpaulin stretched over the
framework. The hospital was receiving casual-
ties on D-day-plus-9, and 6 operating rooms

FiGURE 109.—The U.S.S. Samoritan anchored off Oki-
nawa. Transferring a patient from a small boat via an
elevator rigged over the side of the ship.

the division medical dump. On either side of
the road were uncovered water reservoirs. Two
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FIGURE 110.—Refrigerator units for the storage of blood plasma and vaccine sera.

and 350 beds were available on D-day-plus-15.
It was staffed by 3 medical companies and
surgical detachments from 2 companies.

A division central medical supply room was
established in the hospital area and the sur-
gical instruments of all five medical companies
were pooled, permitting simultaneous steriliza-
tion of many sets of instruments, thereby ma-
terially lessening the delay between opera-
tions.

Santtation

Because of the porosity of the soil, sanita-
tion presented no major problem. Sunken bar-
rels with prefabricated tops served as heads.
The water supply was adequate, being obtained
from water trailers.

No outbreaks of intestinal or communicable
disease occurred and there were no epidemics.
Neither the interrogation of prisoners nor the
study and laboratory findings of malaria and
epidemic control teams revealed evidence of
malaria, dengue, filariasis, typhus fever,
cholera, plague, yellow fever, smallpox, diph-
theria, or venereal diseases in serious propor-
tions.

Supplies and equipment

One of the innovations was the mobile blood
bank facility (figs. 110 and 111). The main
items of equipment were two 150-cubic-foot

refrigerators, one flake ice machine, three
electric generators, one 2Y,-ton truck, and one
i-ton truck. The initial supply of whole blood
was received aboard on 14 February at the Sai-
pan staging area. Guam furnished 1,456 units,
and ‘ships departing from the area furnished
an additional 406 units to the bank. Beginning
on D-day, the facility furnished whole blood
on request to all units ashore or afloat. At all
times throughout the operation, the supply of
whole blood was ample. This was undoubtedly
a material factor in saving many lives.

The field medical unit was of high quality.
Oxygen units were extremely valuable because
of the high incidence of penetrating chest
wounds. Improvised portable fracture tables
were used to great advantage. Portable ply-
wood operating rooms proved extremely use-
ful; when water seeped into some of the medi-
cal installations at high tide, the slightly ele-
vated deck in these huts kept them dry.

The carbine which was issued to Medical
Department personnel in the field for defense
purposes was not satisfactory. It was impos-
sible to treat a patient and handle a carbine
at the same time; 45-caliber pistols were bet-
ter suited for this purpose.

The jeep ambulances proved to be the most
valuable single piece of motor transport in
the medical organization. The Army’s 3/4-ton
ambulance, used by the 38th Field Hospital,
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FIGURE 111.—Portable electric refrigerator for storage of biologicals, blood, and plasma.

demonstrated its superiority over the Navy’s
t-ton ambulance for casualty evacuation. The
Army ambulance could go anywhere that the
Navy ambulance could go and transported the
casualties in much greater comfort. The
Weasels were most valuable in the early stages
of the operation; they were among the few
vehicles able to get off the road and negotiate
the soft voleanic sand. Many DUKW’s were
also used in the evacuation of casualties, but
not enough were available in the early period
of the campaign. They were capable of nego-
tiating heavy surf without difficulty and were
more manageable alongside a ship than were
the amphibious tractors. For days at a time,
when no small boats were able to get through
the surf, nearly all casualties had to be removed
by means of amphibious vehicles, for the most
part DUKW’s. In almost every operation
undertaken in the Pacific area, the DUKW
saved the day for casualty evacuation.

Medical records

Deficiencies in the handling of medical rec-
ords in earlier operations led to a reorganiza-
tion of this work prior to the Iwo Jima land-
ings. A program of indoctrination for per-
sonnel handling records under combat condi-

tions was inaugurated and the importance of
making legible entries on emergency medical
tags and in aid-station logs and reports was
stressed. Nevertheless, reliable records could
not be maintained during the first few days
because the battle was so intense and loss of
personnel and equipment so great that it was
difficult or impossible to maintain complete
records at regimental and battalion aid stations
or at evacuation stations.

Dental service

At Iwo Jima, as on all combat operations, the
work of dental officers and technicians was
invaluable. Dental officers, in addition to carry-
ing out their regular duties, also assisted in
the sick bays and operating rooms. They
administered supportive therapy, gave anes-
thetics and aided in identifying the dead.

Casualties

Table 21 lists casualty and evacuation figures.

On 24 March (D-Day-plus-33), there had
been a total of 24,244 casualties (20,950 inci-
dent to battle), including 4,893 deaths. Of these
casualties, 17,677 had been evacuated. Casual-
ties among medical personnel were very heavy;
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TABLE 21.—Casualties and evacuation—Iwo Jima

1. Casualties to 13 March 1945 (D-plus-22):

KIA WIA MIA Total

OfFicers Enlisted Officers Enlisted Officers Enlisted Officers Enlisted
3d MarDiv. .o e 35 633 127 2,673 2 120 164 3,426
4th MarDiv______ 84 1,481 272 5,647 1 95 387 7.223
5th MarDiv__ 78 1,390 225 5,185 4 197 307 6,772
Corps Troops___ 1 7 10 83 Q 3 11 93
Corps Artillery . 0 5 0 11 [¢] 0 0 16
Total______ 19% | 3,516 634 13,599 7 415 839 17,530

Grand total. ... ____. 3,714 14,2 422 18,3
2. Total battle casualties to 1800, 21 March 1945 (D-plus-30):
\
Strength |  KIA WIA | MIA Total | fareent of
3d MarDiv (less 3d Marines) 15,681 816 ; 3,162 92 4,070 259
4th MarDiv.____ .. _____.___ 21,737 1,731 6,058 74 7,863 36.1
Sth MarDiv__ o iaioana- 23.218 1,893 6,188 180 8,261 35.5
VAC LanFore (less 3d, 4th, 5th MarDiv) 9,491 63 324 394 4.1
Total o e iiceeiaoo- 70,127 4,503 15,732 353 20,588 20.3
Percent of total casualties___ . ______ ol 21.9 76.4 1.7 100 facocceooe
3. Evacuated by water to 21 March 1945 (D-plus-30):
Total

Ship Stretcher | Ambulatory Total Dead dead and

wounded wounded
Samaritan 1st trip_ _ i ee__ 400 212 612 11 623
Samaritan 2d trip. . i 400 201 601 8 809
Samaritan 3d CFP . - . L L e e () 1y Q) O} 603
Samaritan 4th trip.___ . _____ Q) ) Q) 5 603
Solace 1st trip__ 490 147 637 3 6840
Solace 2d trip 400 269 669 9 678
Solace 3d trip ) O} ) M 568
Bountiful.___ O] O] O] O] 555
Pinkney (APH) _ 390 232 622 8 630
Ozark (LSV) . 199 208 407 1 408
LS8 (H) oo e 7 1 8 5 13
Transports (APA) . 2,606 2,213 4,819 18 4,837
Other ships. - . i (O} 1y 1 ) 4,240
Total . . . 4,892 3,483 8,375 68 15,007

|

4. Evacuated by air to 21 March 1945 (D-plus-30). 2,393 casualties.
5. Summary of casualty evacuation to 21 March 1945 (D-plus-30):
Hospital ships

1 No breakdown available.

in one division alone, casualties of hospital
corpsmen in each of 6 battalions exceeded 50
percent. In 4 battalions, casualties exceeded 60

percent, and in 1, they were in excess of 68
percent. Battle casualties for all division
medical personnel exceeded 25 percent.

Okinawa

The offensive against the inner defenses of
the Japanese Empire which began with the at-
tack on Iwo Jima in February 1945 was carried
a step further in April with the launching of
the mighty amphibious attack on Okinawa.
The personnel of the Medical Department in
the attack on Okinawa now included many

veterans of earlier campaigns, who had learned
much in the hard school of war; now they
had ample opportunity to apply their techniques
and skills.

As in previous campaigns, careful medical
planning preceded the Okinawa operation. This
provided for: (1) Care of the sick and wounded
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FI1GURE 112.—Hospital tent on an Iwo Jima airfield. Note the 2 flasks of blood
being administered simultaneously.

(including medical care for the civilian popu-
lation) ; (2) evacuation of the sick and
wounded; (3) sanitation; and (4) medical
logistics. Numerous conferences were held by
the surgeons of the Fleet Marine Force, Pacific
(First and Sixth Marine Divisions), the
Amphibious Forces, Pacific, the III Amphibious
Corps, and the Tenth Army, in order to coordi-

nate the medical mission of providing care for
nearly 500,000 men of the expeditionary force
and 350,000 naval personnel aboard the more
than 1,600 ships.

Plans included the establishment of field
hospitals for both the First and Sixth Marine
Divisions (figs. 112 and 113). Two evacuation
hospitals were to be attached to the ITI Amphib-

FIGURE 113.—Advanced hospital at Koza, Okinawa. Many casualties were treated here
and returned to duty.
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ious Corps to provide specialists’ care for
wounded and to assist in the evacuation of
casualties. Eight LST(H)’s were to be
equipped as beach evacuation control vessels,
4 to be assigned to the Northern Attack Force
(the III Amphibious Corps), and 4 to the
Southern Attack Force (the XXIV Army
Corps). Evacuation from the beaches at
Kerama Retto by the Western Islands Attack
Group was to be by LCVP directly to 6
hospital ships, 2 APH’s, and 2 APA’s converted
for casualty evacuation. Two of them were to
remain at the objective at all times to receive
the critically injured. Casualties were to be
moved to rear area hospitals in the Marianas,
Hawaii, and the United States as rapidly as
circumstances would permit. Adequate sup-
plies of whole blood were to be provided for
each transport.

Medical planning was based upon experience
gained in previous operations. The First Marine
Division assigned a medical officer of wide
experience in clinical medicine as the repre-
sentative of the Division Surgeon to investigate
health conditions during the operations on
Leyte, Guam, and Saipan. Since many of the
diseases expected on Okinawa had already been
encountered in the Marianas and Philippines,
a study of the medical department’s experiencas
in those places proved of great value.

All units of the First Marine Division were
instructed in the value of sanitation and the
need for sanitary measures during combat.
Sanitary squads were trained to operate with
each combat team, and to assist in mosquito
and fly control. Their work was to be supple-
mented by that of a malaria and epidemic
control unit. Latrines were to be provided by
burying 50-gallon drums to about three-quar-
ters of their height and fitting them with
prefabricated seats in such a manner as to keep
out the flies.

The necessary equipment and supplies to
bring all units of the First Marine Division
up to standard strength were obtained from
the medical supply facilities at Guadalcanal and
Espiritu Santo. In numerous instances, how-
ever, probably because of a lack of coordination
between the various supply facilities, shortages
made it necessary to request supplies from

Pearl Harbor. First-aid jungle kits, which had
been found to be far superior to the standard
first-aid packet used at Cape Gloucester and
Peleliu, were available for most of the combat
troops, but there were not enough vials for
salt and atabrine tablets, or bottles for fungi-
cide solution. It was only with great difficulty
that sufficient supplies were finally obtained to
equip approximately 7,000 jungle kits. Efforts
to obtain adequate supplies of brandy, which
had been found to be valuable in the treatment
of combat fatigue, shock, and exposure were
unsuccessful because of disapproval of requi-
sitions by higher medical authority. Plans were
made for the extensive use of serum albumin.
All supplies and equipment not carried by
combat units were dispersed in the five medical
companies. Each infantry battalion was
assigned 40 hospital corpsmen, permitting the
use of two corpsmen to each platoon. Members
of each combat unit were assigned as litter
bearers. These litter bearers, who were dis-
persed among the various rifle companies,
were trained in first aid and the evacuation of
casualties from the frontlines to aid stations.

The Sixth Medical Battalion (Sixth Marine
Division), debarked at H-minus—-2-hours, and
units began landing at H-plus—2-hours. Negli-
gible enemy opposition was encountered. Instal-
lations for the emergency handling of casualties
under field conditions were set up within 1
hour. All medical equipment was ashore and
the Sixth Marine Division hospital was estab-
lished and functioning by L-day-plus-2. After
landing, all organizations dug in, and made
preparations against air attack and sniper
fire. During the first few days the food con-
sisted of K rations, and the water supply was
limited. An insufficient number of blankets had
been provided, and some discomfort was expe-
rienced by the men because of the rapid change
from a tropical to a temperate zone.

A mobile surgical trailer (fig. 114) which
had been constructed by medical officers in the
training area, proved of great value many times
during the Okinawa operation.

The experiences of the III Corps Medical
Battalion, Corps Evacuation Hospital No. 2,
and Corps Evacuation Hospital No. 3 during
the debarkation and landing were unfortunate.
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FIGURE 114.—A mobile operating room directly behind the front lines on Okinawa.

As a precaution against enemy air or surface
action, personnel and equipment of each of
these units had been embarked in three sections
on different ships. In following the loading
plan it had been impossible to embark the
desired number of personnel with their equip-
ment, and on several ships, only a small per-
centage of those originally assigned could
accompany their supplies. In consequence, there
was an insufficient number of men to safeguard
medical property effectively when it was dis-
charged on the beaches, previous experience
having proved that unloading on the beach,
unless supervised, would result in extensive
loss of materiel. Notwithstanding urgent re-
quests by the units involved and by the corps
surgeon, medical supplies were dispersed on
numerous landing beaches, which necessitated
the expenditure of much effort on the part of
medical personnel in attempting to locate and
collect their equipment and supplies. It also
entailed the loss of valuable time in setting up
hospital facilities, nullified the purpose of
combat loading, and retarded the employment
of medical members for the care and evacuation
of wounded.

The Okinawa operation proved the need for
a large pool of trained Hospital Corps person-
nel replacements. The First Marine Division

had 478 casualties among Hospital Corps per-
sonnel during the campaign in southern Oki-
nawa. Of these, 49 were killed in action, 226
wounded in action, 17 injured, and 186 were
sick. Dispatches for urgently needed replace-
ments of medical personnel resulted in some
replacements being obtained, of whom only a
few had been in combat and had any idea of
the duties expected of them. It was the con-
sensus of the medical staff that the best solution
was to order a minimum of 100 extra hospital
corpsmen to each Marine division at least 2
months prior to an operation. These men
could then be trained under experienced per-
sonnel. After training with line regiments, the
corpsmen could be transferred to the medical
battalion where they would be immediately
available as replacements.

Battle afloat

Medical units of the fleet also made plans for
participation in the operation. Not only Hos-
pital Corps personnel but also entire ships’
crews were trained in first aid and the handling
of casualties. Battle dressing stations, first-aid
stations, and supplies were widely dispersed
throughout each ship. Ample medical supplies
to meet all anticipated needs were provided
aboard the ships and concrete barges, AK’s,
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and AKS’s were available for replenishment.
Careful preparations to provide the fleet with
fresh whole blood in ample quantities through-
out the operation were to pay liberal dividends
in lives saved during the “kamikaze” attacks
by Japanese planes, for these attacks resulted
in the largest number of casualties the fleet
had experienced during the entire war (fig.
115).

During the initial landing and assault phase
of the Okinawa operation, while combat units
were experiencing only light opposition, the
ships of the Fifth Fleet and supporting units
were being subjected to heavy and persistent
Japanese “kamikaze” air attacks. The careful
plans which the medical staffs had made prior

FIGURE 115.—Hangar deck, U.S.S. Bunker Hill—264 men were wounded

such an area did not exist and consequently
medical personnel and materiel had been dis-
persed. The chaos and annihilation were
indescribable. The wounded were given such
first aid as was possible. Arresting hemorrhage
was the sole objective. Only one man was taken
to a dressing station and he was trapped there.
During the 2 hours that the survivors spent
in the water, little more than encouragement
could be administered by the medical staff. The
heavy layer of fuel oil covering the survivors
masked injuries. The medical officer and the
uninjured corpsman (one corpsman was killed,
another had a eompound fracture) swam from
group to group giving medical aid where pos-
sible. Even after rescue by an LCS, only emer-

and 392 killed when hit by two “kamikazes.”

to this operation, while valuable, could not be
designed to cope with ‘“kamikaze” attacks
directed against small ships.

Aboard destroyers the medical department
could not function as a well-trained, carefully
drilled unit because each man was required to
render first aid when and where he could. As
an example, the U. S. S. Morrison, a radar
picket and a popular target for the ‘“kamikaze”
pilots, was hit by four of them in a period of
10 minutes and rapidly began to go down.
Any attempt to establish the main dressing sta-
tion in a safe area on that ship was futile since

gency treatment could be given to the Morri-
son’s 90 wounded, because the rescue craft was
immediately called upon to take aboard an
additional 25 casualties from an LSM (R) which
had also been sunk by “kamikaze’ planes.

The experiences of the medical staff of the
U. S. S. Morrison and LCS were repeated over
and over in units of the battle fleet, as the
Japanese made a desperate attempt to force
its retirement. Enemy planes made attacks on
3 hospital ships during the operation. The
U. S. S. Relief was attacked on 2 April 1945
and the U. 8. S. Solace on 20 April, but no
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damage was done. On 28 April the U. S. S.
Comfort was hit amidships by a “kamikaze,”
killing 29 and wounding 33. On the same day
that the Comfort was attacked, the U. S. S.
Pinkney (APH-2) was also hit amidships by
a “kamikaze” resulting in 22 killed, 11 wounded,
and 19 missing. Notwithstanding these attacks,
the hospital ships carried on their mission
and maintained regular shuttle trips from the
target to the hospitals in the Marianas.
During the early stages of the Okinawa
operation, as a result of repeated “kamikaze”
attacks, naval casualties exceeded landing force
casualties. Then it became apparent that float-
ing hospital facilities were urgently needed at
the objective during the night to care for the
wounded men from ships bombed or struck
by suicide planes. Hospital ships, under orders
to retire each night, were not available. When
the two converted APA’s, the U. S. 8. Crescent
City and the U. S. S. Gosper, arrived, they
were designated as casualty ships and were
stationed offshore to provide hospitalization
at night. Four PCE(R)’s, also available for
casualty evacuation from screening ships,
proved well suited for rescue purposes.

Casualties

Casualties in the Okinawa operation through
27 May 1945 totaled 38,420. Of these, 28,447
were incurred by Marine and Army combat

troops and 9,973 by Navy. The ratio of Marines
killed to wounded was 1 to 5; Army, 1 to 4.25;
and Navy 1 to 1. The fleet, under constant
enemy air attack, including almost daily ‘“kami-
kaze” attacks, suffered severe casualties. Prob-
ably for the first time in mnaval history the
number of killed and missing exceeded the
number of wounded.

Medical and surgical problems

Disease and nonbattle casualties ashore were
never a serious factor on Okinawa. About 6
percent of the complement became ill. The sur-
geon, Tenth Army, during the month of April,
evacuated personnel for the conditions listed in
table 22,

TABLE 22.—Disease conditions requiring evacuation

from Okinawa

Diagnosis Number Percent

Dermatosis. oo ________ . __________________ 130 10.6
1) arrhea and dysentery .. ____ ________ 80 6.5
Psychoneurosis______ 115 9.4
Combat fatigue______ - 305 24.8
Hepatitis. .o _______________ SR 106 8.6
Insect-borne disease_________ 20 1.6
Meningitis. .. _________ PR 3 0.2
Others_ . _ ... 470 38.3

Toal . . __ 1,229 100.0

Ample fresh whole blood was available to
fleet and shore units throughout the Okinawa
operation. During April and May a total of
36,684 pints of blood were distributed to base

FIGURE 116.—The bush master. An amphibious tractor equipped as a mobile amphibious
operating room.
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and fleet hospitals. Of this amount 12,500 pints
were shipped by air. In the field hospitals alone,
1,273 surgical operations were performed and
1,057 pints of blood were used.

The First Marine Division in this operation
converted amphibious tractors into mobile
operating rooms (figs. 116 and 117). One of
these mobile operating units was ambushed,
but its armor prevented damage to personnel
or equipment. The ease with which the mobile
operating unit could be effectively blacked
out proved invaluable, for it permitted the
surgeon to take the patient into a well-lighted
operating room at once instead of trying to
work with a flashlight under a tarpaulin or in

as well as of medical personnel. The amphibious
tractor was also found to be useful for moving
the collecting station or aid stations (fig. 118) ;
equipment and personnel could be placed in the
tractor which could then proceed to the new site
across any type of terrain.

The III Corps Medical Battalion, with the aid
of a Seabee medical section, converted a dis-
carded radar trailer into a mobile operating
room, and on L—-day—plus—1 the unit was landed
on Blue Beach No. 2 where it functioned as an
adjunct to the shore party medical section. It
later rejoined its parent organization, to render
continuous service throughout the remainder
of the Okinawa operation.

FiGURE 117.—The bush master’s operating room in use.

a small crowded blackout tent. During heavy
rains and in deep mud they afforded a dry, pro-
tected room, and the surgeon had a clean, dry
deck on which to stand, in contrast to standing
ankle deep in mud and water. Another possible
use of these amphibious operating rooms as
visualized by the medical staff (although noi
employed in the Okinawa operation) was to
bring surgical facilities to the patient, when
evacuation of the patient to a surgical facility
was not possible because of terrain, heavy fire,
or the accumulation of a large number of seri-
ously wounded in a small area. Utilization of
the amphibious tractor as a surgical facility
received the enthusiastic support of the line

A valuable supplement to the hospitalization
program was the operation of a rest camp in
a nearby area during the final 3 weeks of the
campaign. This camp, an annex to the III Corps
Medical Battalion, provided a place to which
physically exhausted men could be sent to
recuperate. They were thus removed from a
hospital atmosphere, and often after a few
days’ rest could return to their regiments in
the line.

Care and evacuation of casualties

The care and evacuation of casualties at Oki-
nawa was well handled. No serious delays
occurred at any time, even though transporta-
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Figure 118.—Transferring the wounded men from amphibious tractor to a
landing barge.

tion of casualties was complicated by bomb
craters, blown-out bridges, and torrential rains
that made the roads almost impassable. Ordi-
nary vehicles bogged down in many instances,
and DUKW’s and Weasels were required to
keep the evacuation moving. Throughout the
campaign, evacuation over the primitive roads
of Okinawa was slow, bumpy, and shock-pro-
ducing. In some instances, casualties had to be

transported 30 miles to a hospital from an
evacuation beach, but in spite of such difficul-
ties, the Sixth Marine Division reported that
not once did the elapsed time in transporting
a patient from the front to the division field
hospital exceed 5 hours, with an average of only
2 hours.

In order to obviate the necessity of bumping
patients for miles over bad roads, the Sixth

FIGURE 119.—Evacuating casualties from the front lines by a cub plane.

258015-—53——19
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FIGURE 120.—Cub plane taking off from the road-runway with a Marine casualty
on board.

FIGURE 121.—Injured man receiving treatment aboard
plane.

Marine Division, during its campaign in north-
ern Okinawa, worked out a plan for evacuating
casualties by water. Daily an LST(H) was
stationed at the nearby port of Nago and all
patients who were in condition to be moved
were evacuated by this means. From the divi-
sion field hospital casualties were loaded aboard
DUKW'’s and carried directly to the LST(H),
which then distributed them to hospital ships.

During the latter part of the operation in
southern Okinawa, extremely heavy and per-
sistent rains rendered roads almost impassable,
and it was difficult to move patients even a few
miles. Moreover, the wide reef in this area,
and rough weather, rendered the sea lanes
perilous. In this exigency both the First and
Sixth Marine Divisions inaugurated air evacua-
tion by cub planes, which took off from sections
of concrete road near their collecting stations
and landed on strips adjacent to the division or
corps hospitals. Thus the seriously wounded
were rapidly and comfortably transported from
frontline installations to hospitals where sur-
gical specialists were available. The First Ma-
rine Division alone evacuated approximately
800 casualties by cub planes between 11 and 30
June 1945 (figs. 119 and 120). Air evacuation
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FIGURE 122.—Wounded aboard a transport plane being evacuated to a hospital.

undoubtedly saved many lives and did much
to boost morale.

Daily air evacuation from Okinawa to Guam
was put into operation by the Naval Air
Transport Service and the Army Transport
Command early in April. The majority of the
seriously wounded were evacuated by hospital
ships, but thousands of other casualties were
flown out (figs. 121 and 122). Thus local hos-
pital facilities were never overtaxed.

Number of casualties evacuated by hospital
ships ... e 11,731
Number of casualties evacuated by surface
vessels other than hospital ships (APA, APH,

BB) e e e 1,405
Number of casualties evacuated by air (NATS,
ATC) oot e 11,771
Total ..... o i 24,907
Sanitation
Medical intelligence regarding Okinawa

placed undue emphasis on the menace of serub
typhus, malaria, schistosomiasis, and snake
bite, and underestimated the danger from
filariasis. Filariasis was present in the blood
of 20 to 35 percent of all natives in every age
group. Scrub typhus was not observed, which

was surprising because the natives were in-
fested with body and head lice. An extensive
investigation of snails, flukes, and leeches on
Okinawa failed to reveal any cercaria. Malaria
vectors were found. The snake menace failed
to materialize; only about a dozen cases of
snake bite were reported, no fatalities occurred,
and the systemic reactions were not serious.

Okinawa presented many features of medical
importance and interest, because practically
every disease known in Japan was found there.
Had the military forces been called upon to in-
vade Japan, the knowledge gained at Okinawa
regarding malaria, dengue, filariasis, diarrhea,
dysentery (amebic and bacillary), the venereal
diseases, leprosy, tuberculosis, encephalitis,
meningitis, Weil’s disease, hepatitis, and others
would have proved of great value.

At the very outset of the Okinawa operation,
effective sanitary measures were instituted.
Beachheads were sprayed with DDT from
carrier-based planes, beginning on L-day-plus—
3. Attached to the combat teams were sanitary
squads consisting of 1 hospital corpsman and 19
Marine enlisted men, assigned duty which
included sanitation and insect control in the
combat area and disposal of enemy dead. The
malaria and epidemic control units attached to
the Marine divisions performed a valuable
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service in epidemiologic investigation and in
the control of flies and mosquitoes.

Devotion to duty

Examples of conspicuous heroism of medical
personnel on Okinawa were numerous. The
gallantry and devotion to duty of the hospital
corpsmen was stirring, and their heroism under
fire was recognized by appropriate awards. As
examples are the following men who received
the Congressional Medal of Honor:

Bush, Robert Eugene, Hospital Apprentice,
First Class, USNR.

Willis, John Harlan, Pharmacist’s Mate,
First Class, USN.

Halyburton, William D., Pharmacist’s Mate,
Second Class, USNR.

Pierce, Francis J., Pharmacist’s Mate, First
Class, USN.

Whalen, George Edward, Pharmacist’s Mate,
Second Class, USNR.

Williams, Jack, Pharmacist’s Mate, Third
Class, USNR.

Lester, Fred Faulkner, Hospital Apprentice,
First Class, USNR.

Medical Action Afloat

Medical Department personnel of fleet units
gave efficient care to the wounded under the
severest handicaps imaginable. Both during the
Philippine invasion and off Okinawa, under
bombing and “kamikaze” attacks that smashed
their dressing stations or sank the ship on
which they were working, they rendered heroic
service (figs. 123 and 124).

The U.S.S. Pecos, the last source of fuel for
ships in the Tjilatjap area was ordered to
intercept two destroyers that had picked up the
Langley’s 450 survivors. Transfer of the sur-
vivors from the destroyers took place at 0400
under adverse weather conditions. The boat-

FIgURE 123.—F'irst aid aboard U.S.S. Nevada after Jap “kamikaze” attack.

swain had an especially difficult task in keeping
the motor launch steady in the heavy seas while
the wounded were hauled aboard. Practically
all the survivors were suffering from shock or
exhaustion; many were injured. In the sick-
bay the medical officer and five corpsmen
worked unceasingly treating shock, applying
splints, and bandaging wounds.

Within 6 hours after the injured had been
taken aboard, enemy bombs tore a great hole
amidships and started a fire in the Pecos. The
ship began to sink. Injured men in the forward
part of the ship could not reach the main
dressing station, and the pharmacist’s mate
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FI1GURE 124.—U.S.S. Franklin after
transferred to U.S.S. Santa Fle.

there carried on alone. To an already over-
crowded sick bay were brought newly burned
and injured patients. The medical officer
describing his experience said:

When I heard the machine and antiaircraft guns
rattle, I knew that we had about 30 seconds before
we would sustain another hit or near miss. We would
treat a patient for a few moments and then drop
down alongside him, the pharmacist’s mate on one side
and I on the other, and wait for the ship to jump. As
soon as the ship stopped shuddering we would again
attend the injured until the next bomb burst. Often the
interval was less than a minute.

After 4 hours of this we were ordered to abandon
ship. The injured officers and men were carried from
the sickbay up the slanting deck to the side of the
ship. Kapok-filled mattresses were lashed to those most
severely injured and then lowered over the side
A well man accompanied each injured man in the
water. Men tore down doors and broke out wooden
panels to obtain floatable supports. Others made use of
bamboo poles which the commanding officer had taken
aboard before leaving Tjilatjap; one 10-foot pole gave
support to 4 men.

The Pecos went down at 1855, with no other
vessel in the vicinity. In response to a flare set
off by the men in the water, one of the destroy-
ers that had given the Langley’s survivors to
the Pecos that morning, arrived at the scene.
‘When the medical officer and the corpsmen got

“kamikaze” attack—patients being

aboard the destroyer, the chief pharmacist’s
mate in that ship had already laid out all
medical equipment on the table in the officers
wardroom. It was about 0100 the next morning
before all the men had been taken aboard and
cared for. “A destroyer with 350 men aboard
in heavy weather is not the most comfortable
ship in the Navy, but the sick and injured
received adequate treatment and were secure in
their bunks.”

Casualties in fleet units at sea occurred not
only from torpedoes, aerial bombs, and gunfire,
but also, later, from the unique Japanese
weapon—the “kamikaze’”’—the first of whose
attacks was delivered in April 1945.

When the Princeton was struck by a heavy
aerial bomb carried by a “kamikaze,” flames
from the explosion caused terrific damage. Both
the forward and midship battle dressing sta-
tions were rendered useless; the main battle
dressing station in the sick bay and the after
battle dressing station also had to be evacuated.
Casualties included 7 deaths, 92 missing, and
191 wounded, but all patients received prompt,
effective treatment. About 1530 the same day,
the U.S.S. Birmingham came alongside to aid
in salvage. A few minutes later a terrific
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explosion from the after part of the Princeton
blew off her stern; blast, flames, and debris
swept the Birmingham. Over half of the Bir-
mingham’s personnel were wounded or killed by
the Princeton’s explosion. On the main deck
alone about 150 men were seriously or critically
injured. The executive officer wrote:

I really have no words at my command to describe
adequately the splendid conduct of all hands, wounded
and unwounded. Not only was there not the slightest
evidence of panie, but there was not a single instance
where anything but praise could be given the men.
Men with legs off, with arms off, with gaping wounds
in their sides, with the tops of their heads furrowed
by fragments, would insist, “I'm all right, take care
of Joe over there” or “Don’t waste morphine on me,
commander, just hit me over the head.”

At the time of the explosion, the Birming-
ham’s senior medical officer was in the U.S.S.
Santa Fe assisting in the performance of sur-
gical operations. The dental officer was among
the first killed, and only the junior medical
officer was available. He and the 14 hospital
corpsmen, assisted by the officers and men of
the ship’s company, not only rendered first aid
but also performed many surgical operations,
including exploration of 5 patients with per-
forated abdominal wounds, of whom 2 died.
Of the 420 wounded patients treated, only 8
died.

On the U.S.S. New Mexico, a “kamikaze”
landed on the superstructure killing 30 men
and wounding 129 others. It was not possible
to evacuate the wounded until 13 days later.
For the first 4 days following the explosion,
the personnel were almost constantly at general
quarters and under repeated air attack. This
condition placed medical department personnel
under a serious strain. Battle dressing stations
had to be fully manned during the day to pro-
vide first aid for casualties; definitive treat-
ment, for the most part, could not be carried
out until night. Critically wounded were put
into an air-conditioned ward, but many of the
seriously wounded, as well as those with mental
illnesses, were of necessity placed in poorly
ventilated compartments. The repeated gunfire
produced a state of anxiety among the wounded,
and their retention aboard the battleship had
an adverse effect upon the morale of the crew.
“Too much emphasis cannot be placed upon the

importance of early evacuation of the wounded
from a combatant ship,” reported the New
Mexico’s senior medical officer. This, he con-
sidered, was as essential as rearming or refuel-
ing.

As a direct result of the increased “kamikaze”
attacks, nervous tension was high in personnel
in ships. Increasing numbers of men had
“vague mental complaints,” exhibiting irri-
tability, depression, anxiety, and fatigue. The
senior medical officer of the aircraft carrier
U.S.S. Cabot observed that the time required
to complete various tasks had increased by as
much as 50 percent. Continuous action, “kami-
kaze” attacks, lack of recreation and rest, and
lack of replacement of personnel were all con-
tributing factors in the occurrence of “nervous
fatigue.” “The action in Lyngayen Gulf,” wrote
the commanding officer of the U.S.S. Southard,
“was the severest that the present ship’s crew
had ever experienced. The numerous calis to
general quarters, the sight of suicide attacks on
ships in company, the necessity of staying at
general quarters during daylight hours for 3
days prior to S—day, and a suicide dive on our
own ship, all contributed to the severe nervous
strain. As a result, a few members of the crew
‘cracked up.” Those who were unable to con-
tinue under the nervous pressure were not
‘green’ and untried personnel, but were men
who had been on board ship for a long time.”

When the U.S.S. Maryland was struck by
bombs 29 November 1944, practically all her
major medical department installations and
equipment were destroyed. However, because
of adequate distribution of supplies to the four
battle dressing stations, the ability to render
efficient and effective treatment was not jeopar-
dized and Medical Department personnel carried
on, often despite their own serious injuries.
The senior dental officer, who had received
second degree face burns, administered to the
wounded until ordered to bed.

On 7 April 1945, a Japanese dive bomber
crashed into the U.S.S. Maryland. At the
moment the plane struck the ship, medical offi-
cers and hospital corps personnel at their battle
dressing and collecting stations were ready to
receive casualties. Operating tables were set
up. Blood, plasma, serum albumin, sulfona-
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mides, morphine, petrolatum, splints, bandages,
dressings, and instruments were ready. Medical
Department personnel wearing flashproof cloth-
ing immediately proceeded to the scene of
damage and fire regardless of exploding 20-mm.
shells, cared for the injured, controlled hemor-
rhage, applied splints, and administered mor-
phine while stretcher bearers filled out casualty
tags. Even before the fires were extinguished,
the injured had received first aid and had been
evacuated to collecting stations where transfu-
sions of blood and plasma and other supportive
treatment were administered. At the battle
dressing stations, a well coordinated surgical
operating team was ready to carry out definitive
care and treatment for the seriously injured.
The reaction of personnel during emergency
at times was unusual. “During all of the excite-
ment of being hit, firing at the enemy, seeing
mangled bodies, and wounded shipmates,”
wrote one senior medical officer, “no one exhib-
ited any hysterical reactions or maniacal tend-
encies, nor was there any unnecessary shout-
ing. Everyone rose to the occasion and per-

formed his duty. The hospital corpsmen behaved
with admirable calm and were too busy aiding
the wounded to become excited. So strong was
the fighting spirit and sense of duty of the men
at gun stations that cases were reported of
critically injured personnel, with a hand or
foot blown off, carryving on at their stations.”

When the U.S.S. Pensacola was hit, 3 officers
and 14 men lost their lives and 120 officers and
men were wounded. Medical care and treatment
were so prompt and thorough that not one
death occurred among the wounded who sur-
vived the first hour. Medical Department per-
sonnel were tireless in their efforts and rested
only when exhaustion made rest mandatory.

When the U.S.S. Terry was hit, the crew
showed great proficiency in giving first aid to
the wounded. Medical officers who subsequently
received the wounded found them in excellent
condition—hemorrhage had been checked, shock
treatment had been given, and wounds effi-
ciently dressed. This efficiency in first aid was
achieved because of the continuing instruction
given the crew.

FIGURE 125.—First aid to Filipino mother and her child on the invasion beach at
Leyte, Philippine Islands.
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FiGURE 126.—Hospital corpsmen with a Marine division on Saipan administering first
aid to civilians.

Prisoners of War and Enemy Civilians

The military operations on the islands of the  the problem of providing medical care not only
Pacific, particularly on Saipan, Tinian, Guam, for military personnel but also for the thou-
Philippine Islands, and Okinawa, presented the sands of civilians on these islands, many of
medical companies of assault battalions with whom had been wounded. About 10 percent of

FIGURE 127.—Hospital facilities for enemy civilians were established at the
earliest opportunity.
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FIGURE 128.—Sick call for natives in the Solomons.

the population were sick and required treat-
ment (figs. 125 and 126) ; tuberculosis, pneu-
monia, diseases of the eye, and helminthic
infections were common, as was malnutrition.
On Tinian a 100-bed G—6 unit for civilian use
was to have been landed between J-4 and 6,
but this was delayed. Therefore, the 2d and

FIGURE 129.—Wounded Japanese prisoner of war being carried akoard a V2F

4th Marine Medical Battalions jointly set up
a hospital to accommodate 1,250 patients and
made use of 2 surgical LST’s for operating
room requirements.

On Saipan, no hospital facility was available
for enemy civilians until 2 months after the
island was secured, at which time the Army set

gy

for transportation to a hospital on Guadalcanal.
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FIGURE 130.—Dental care for a young Majuro.

up a 500-bed hospital. In the meantime an  Public Affairs unit was landed, but the Public
average of 950 patients a day sought treatment Health Surgeon and the pharmacists accom-
at the military government sick bay. A Civilian panying him had no equipment or supplies

Fi1GURE 131.—Hospital care for natives on Majuro landing.
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other than two field medical kits. To provide
medical care for civilians required medical
personnel in the ratio of 2 medical officers and
8 corpsmen for each 6,000 population.
Japanese propaganda had convinced the
native population that the landing of United
States forces on the island would result in their
death or torture, but the highly efficient and
humane treatment of the natives by medical
personnel attached to combat troops or Military
Government hospitals (figs. 127 and 128) pro-
vided most effective counterpropaganda. On
Okinawa, many native children and women had
self-inflicted wounds, which had been made in

a desire for death in preference to eapture. The
natives were both astonished and grateful for
the merciful attention given them.

Prisoners of war requiring medical care (fig.
129), were given the same treatment as our
own casualties, and were evacuated to a Corps
Medical Battalion, hospital ship, prisoner of
war ship, or other ship, for further care and
disposition.

For the civilians in these islands, adequate
hospital facilities were erected with the assist-
ance of native labor (figs. 130 and 131) and
native women, instructed in nursing care,
proved to be excellent nurses.

Normandy

The invasion of Normandy on 6 June 1944
heralded the beginning of the largest amphib-
ious landing in history. The medical logistic
plan provided that the care of casualties from
enemy action during the invasion was to be
an Army commitment. Naval medical activities
were to care for casualties resulting from load-
ing accidents or near-shore enemy action; they
were to receive from the Army any naval

casualties returned from the far shore and any
patients who were in poor condition on arrival
at a near-shore unloading point. The return of
casualties from the far shore was to be a Navy
commitment for which purpose LST’s were to
be used (fig. 132). Alterations were made in
the 106 LST’s allotted to make them suitable
for casualty handling, and each had sufficient
medical supplies and equipment to provide sur-

Fi1cure 132.—LST landing men and supplies on the beach in Southern France.
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gical and nursing care for 200 patients on the
return trip to the United Kingdom. To resupply
them, medical supply dumps were established
at Southampton, Portland-Weymouth, and
Brixham.

It was estimated that 0.17 percent of the
landing force would become casualties and it
was planned that initially all ineffectives, except
nontransportables, were to be evacuated. Later
there was to be established a policy of holding
casualties ashore for 7 days, then if conditions
permitted, for 15 days, and eventually for 30
days or longer. The plan of evacuation further
provided that: (a) Except for ineffectives
occurring in landing craft en route to beaches,
for whom first aid was to be given, no casual-
ties would be evacuated seaward until the
assault battalions had landed; and (b) all sea-
ward evacuation of wounded was to be con-
trolled by navy beachmasters, who were to
determine the means and the ships to which
they should be sent. During the early hours of
the assault on D-day, medical personnel func-
tioned as independent units wherever and when-
ever they reached the beach, no attempt being

made to contact each other. Initially, 6 medical
sections of the Sixth Beach Battalion and 3
medical sections of the Seventh Beach Battalion
were committed to the Omaha Beach, and 6
medical sections of the Second Beach Battalion
were committed to the Utah Beach (casualties
among the latter: 1 officer and 7 men killed and
12 men wounded). By D-day-plus-1, all re-
maining medical sections of the beach battalions
had landed on the designated beaches.

The first naval medical elements landed at
H-hour—plus—40 minutes. On Omaha Beach the
military situation was such as to limit medical
service to primary first aid. This situation pre-
vailed until late on D-day. The initial casualties
on Utah Beach were relatively light and general
organization was more readily established.

During the early hours of D-day on Utah
Beach, all possible means of seaward evacua-
tion were used, including DUKW’s, LCVP’s and
LCT’s (figs. 133, 134, and 135). Jeeps fitted
to carry litters were used to transport patients
to evacuation craft; as many as 200 casualties
per hour were loaded in this way. Most of the
casualties were transferred to LST’s, although

FIGURE 133.—(Foreground) Casualties being carried aboard an LST on an inva-
sion beach in France.
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in some instances patients were conveyed to
hospital carriers and other ships, particularly
during the early hours when LST’s could not
beach. At times it was necessary to transfer
casualties from DUKW’s to LCT’s offshore.

In the shore-to-ship phase any boats used in

FIGURE 134.—Casualty loading station on a beach in Southern France.
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the amphibious operations were to be used to
evacuate casualties from the beach, while LST’s
were to provide the main casualty lift for shore-
to-shore evacuation. LCT’s were to carry am-
bulatory patients; transports were to provide
casualty lifts as the military situation per-

FIGURE 135.—Bringing the wounded, including German prisoners, to 1U.S.S. Texas.
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mitted; hospital carriers were to be available
after D-day-plus—1; and hospital ships were
to be used for evacuation to major ports in the
United States.

Converted assault LST’s were the prineipal
casualty carriers. The conversion was evolved
from experiments conducted during the fall of
1943 by the Planning Division of the Bureau of
Medicine and Surgery jointly with the Sixth
Amphibious Force. The Dbasic structural
changes provided for were: (a) Demountable
brackets (fig. 136) to accommodate 147 litters
arranged in tiers 3 high—24 tiers along the
starboard bulkhead and 25 along the port bulk-
head of the tank deck; (b) in the afterport
corner of the tank deck one slop sink, a light
over the sink, double electric outlet, and folding
counter for portable sterilizer and trays, all
enclosed by a removable metal cage; (¢) suit-
able stowage facilities for litters and bracket
arms on lateral bulkheads; (d) two mounting
brackets for operating lights mounted in a
suitable location over a mess table in the erew’s
mess room.

Special equipment for each converted LST
included:

Item Number per LST
Litter, metal pole............. ... ......... 300

Special Unit A, Emergency surgical dressing 16
Special Unit B, pouch, medical officer’s indi-
vidual equipment ....................... 4

Special Unit C, pouch, hospital corpsmen’s
individual equipment .................... 40

Medical resupply unit for beach battalion
(beach bag)

Bunk strap .......... .. . i, 400

On D-day, there were 103 LL.ST’s in the task
force. Of these, 54 had been structurally con-
verted for casualty handling, the remaining 49
being implemented only with additional medical
personnel and supplies. The concept of pro-
viding all LST’s with the means to treat casual-
ties proved invaluable during the initial period
of the assault. As evacuation became organized,
only designated LST’s were assigned the evae-
uation task.

FIGURE 136.—LST showing the demountable brackets.
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Hospital carriers proved to be unsatisfactory
for evacuation of casualties largely because they
had to anchor far from the shore, were fur-
nished no casualty-handling equipment, and
medical personnel embarked had had no special
training in the evacuation of casualties. British
hospital carriers were available but some dif-
ficulty was experienced in transferring casual-
ties to them because the United States-type
litters did not fit well in their Higgins-type
ambulance boats.

The near-shore medical facilities at Port-
land, Plymouth, Falmouth, and Southampton
functioned satisfactorily for the most part. One
exception occurred at Portland, from D-day-
plus—4 to D-day—plus-7, when 67 LST’s waited
to unload patients. Operational units respon-
sible for the military success of the Normandy
landings insisted on the priority of loading,
regardless of casualties. Because of this, the
LST’s were retained outside the breakwater,
necessitating unloading of casualties to LCT’s
from which they were transferred to other
LCT’s made available specifically for this serv-
ice. In one period of 3 hours, 1,100 patients
were disembarked in this manner. Approxi-
mately 12,834 patients were unloaded at Port-
land by D-day-plus-22, and 6,065 at South-
ampton.

Battle casualties were efficiently recorded,
and information was supplied to the central
recording section within a few hours after

debarkation. By 5 July (D-day-plus-29), 23,377
casualties had been reported to the Service
Force Casualty Section; 22,455 were known fo
have debarked in England. A breakdown of the
23,377 casualties showed: U.S. Navy, 2,078;
U.S. Coast Guard, 76; U.S. Army, 17,247;
Allies, 1,298; and prisoners of war, 2,678.

Casualties on D-day-plus-114 included: U.S.
Navy, 2,433 (363 dead and 2,070 wounded) ;
U.S. Coast Guard, 117 (25 dead and 92
wounded) ; U.S. Army, 41,147 (124 dead and
41,023 wounded) ; Allies, 1,899 (5 dead and
1,894 wounded) ; and prisoners of war, 9,911
(4 dead and 9,907 wounded). Of these, LST’s
carried a total of 41,035, the average casualty
lift being 123.

The ratio of Army to Navy wounded was
approximately 11 to 1. The Navy received
slightly more wounds per man, and of the Navy
wounded a higher percentage had severe
wounds. Burns and blast injuries, wounds of
the head, face, and neck, and simple fractures
were higher among Navy personnel. In the
Army, wounds of the extremities were 13
percent higher than in the Navy. Accidental
injuries of the extremities were approximately
four times higher in the Navy than in the
Army. The percentage of chest wounds among
Army personnel was nearly twice that of the
Navy. The incidence of disease in the Army
was approximately double that in the Navy.

Sicily

The Medical Department plans for the inva-
sion of Sicily included the following: (a) Pro-
vide medical and surgical care for all personnel
on Navy vessels from the time of embarkation
until they landed on the invasion beaches,
(b) evacuate the sick and wounded from the
beaches during the assault phase, until adequate
medical facilities were established ashore, and
(¢) thoroughly indoctrinate boat crews in first-
aid procedure.

The wounded were evacuated to AP’s, APA’s,
and AKA’s. The average number of casualties
for each AP and APA was 40 to 45. Army hos-

pital facilities were operating ashore by D-day-
plus-2.

About 15 hospital ships and hospital car-
riers were available in the Mediterranean; 2
of these were Army hospital ships and the
remainder British and Canadian. The plan for
their operational control by higher echelon was
complicated and therefore a certain amount of
confusion resulted. These ships had to be used
for the evacuation of casualties after the trans-
ports left the combat area, and often too much
time was required to obtain their services or
they failed to arrive at the appointed hour. As
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a result, Army hospitals in Sicily became over-
loaded awaiting their arrival.

The experience with hospital ships in the
Sicilian operation prompted the inauguration
of certain changes concerning their use, and
all, regardless of nationality, were placed under
the operational control of Allied Force Head-
quarters. They operated on a prearranged
schedule during the crucial period of D-day to
D-day-plus-5.

Army transport planes began the evacuation
of patients from Omaha Beach on D-day-plus-4,
10 days ahead of schedule. By D-day-plus-10
there was little need for hospital ships and
LST’s, and air transport proved adequate. Dur-
ing a storm from D-day-plus-13 to D-day-plus-
16, when it was impossible to evacuate patients
by sea, the air transports succeeded in evacuat-
ing about 1,890 patients. By D-day-plus-17, air
evacuation was used almost exclusively, except
for ambulatory patients who were evacuated
by ship.

The Commander of the Sixth Amphibious
Force made the following comments regarding
Medical Department facilities in the Sicilian
invasion:

1. The methods of handling casualties seemed
adequate.

2. Further training of boat crews in the
use of casualty handling equipment was indi-
cated.

3. First-aid training seemed adequate—the
majority of patients received on board were in
good condition.

4. The number of medical personnel in all
echelons was adequate.

5. Medical personnel in transports, although
very busy during and immediately following
the action, could possibly have handled more
casualties.

6. Dental officers were not fully utilized in
the team play.

7. The number of Hospital Corps ratings
was sufficient for this operation. With a capac-
ity load of casualties, their services, of neces-
sity, would have been more restricted.

8. Evidence of the need for more intensive
training of hospital corpsmen in transports was
apparent. Every vessel carrying a medical

officer should have one operating room techni-
cian and each APA should have two. These
technicians should receive their training prior
to being assigned to duties afloat.

9. Medical supplies and equipment on hand
were adequate for needs, and in most instances
would have been adequate for a capacity load.

10. Medical preparations for this operation
were generally excellent throughout the force.

11. What few deficiencies were noted or com-
plained of in the vessels afloat, could be traced
to a failure on the part of the senior medical
officers to comply with directives. In a few
instances, there appeared to be lack of fore-
sight and imagination.

The following comments regarding converted
LST’s were made by the Force Surgeon:

1. Toilet facilities on the tank deck were
inadequate.

2. Structural factors made transporting of
patients in litters into troop spaces difficult.

3. The top tier of stretcher racks was inac-
cessible owing to its height from deck.

4. The platform at the afterend of the tank
deck was located directly below the forced draft
ventilators; this created undesirable air move-
ment and precipitation of moisture in the sur-
gery area.

5. Future alterations should include openings
from the tank deck into the troop spaces.

6. Improvement should be made in sanitary
facilities.

7. Better access should be provided for the
handling of litters.

8. The receiving ward, wash room, and oper-
ating room should be located in the troop spaces
with entry and egress provided to the tank
deck.

9. Demountable ladders should be provided
to the escape hatches.

10. Permanent stowage space should be allo-
cated in each ship for such supplemental med-
ical materiel as may be authorized.

Hospital carriers (British type)

Comments:

1. Attached ambulance boats were not
adapted to carrying Navy standard pole litters
and were difficult to load.
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2. These vessels had no casualty-handling
equipment other than that which was required
to hoist their own special ambulance boats
for unloading casualties.

3. Medical personnel in these vessels had
no special training for the task.

4. In the operation, their movements were

controlled by the British Ministry of War
Transportation, a fact which led to much con-
fusion and materially interfered with efficient
employment.

5. In spite of the difficulties listed above,
between D-day and D-day-plus-11, these vessels
completed 6 trips, evacuating approximately
2,272 casualties.

Salerno

The following observations were made during
the operations at Salerno (fig. 137) :

1. The long distance to the medical store-
house at Casablanca made barter with the Army
and other ships in the vicinity the most feasible
method of securing supplies. Fortunately, an
excess of materiel at Arzew was sufficient to
meet some of the immediate needs.

2. Commanding officers in some instances
failed to acquaint the medical officer with the
plan to be followed.

3. Medical reports were not always received
after the operation, and often those received
showed a complete lack of familiarity with the
reports.

4. There was marked congestion on the
beaches. In some instances the medical beach
party was set up too close to the main road,

and too near the unloading areas, which might
draw aerial attacks. The only marking, a
vertical red cross which had been promptly
spread on the ground near the shelter, made the
medical station even more readily discernible
from the air.

5. Sandbag protections should have been
more substantial and high enough to protect a
man seated on the ground. These protective
areas should have been large enough to enclose
20 patients and all medical personnel. Multiple
small enclosures were found to be preferable
to larger single barriers.

6. The work of the beach medical officers
(fig. 138) was carried on with a high degree
of skill and courage. Prompt treatment was
accorded all patients, including some civilians,
all of whom should have been treated ashore

Fi1cUre 137.—Landing supplies on the beach at Salerno, Italy

258015—58——10
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FIGURE 138.—Rendering first aid on the invasion beach.

and not aboard ships, as happened in a few
instances. Patients often were sent to ships
not equipped for their care. The evacuation of
patients to any ship available was not good
practice, because on a small ship with limited
personnel and equipment the care that could
be given was no better than that available on

the beach. Evacuation of patients from shore
to ship during the period between the depar-
ture of transports and the arrival of hospital
ships was considered undesirable, and beach
medical officers should have been prepared to
provide treatment for patients until proper
facilities for evacuation became available.

Dental Officers’ Experiences in Battle

During the war dental officers showed great
professional capability and ingenuity under all
environments. When they were prisoners of
war, they made alloy for dental amalgam by
filing the Philippine pesos (these had to be
smuggled in), and extracted mercury by heat-
ing calomel. Sterilizers, chairs, and cabinets
were constructed from junked material, and
dental instruments were fashioned from many
items in everyday use.

The professional abilities of the dental officer
are exemplified in the following exerpts from
their letters to the Bureau:

U.S.S. Vincennes

During the battle, the sick bay was destroyed by
gun fire and the senior medical officer and all the
corpsmen except one were killed. It is of interest to
note that the man on the operating table receiving
treatment at that time escaped from the compartment

and survived. Casualties of various types came to my
dressing station for medical treatment. Many were
burned, one was without an arm, one crawled in with
his leg dangling and his face and arms burned.

While we were administering first aid (which con-
sisted mostly of supplying battle dressing, stopping
hemorrhage, and relieving pain), our compartment
received direct hits from enemy shells. Later, the ship
listed and the compartment began filling with water.
I sent a metalsmith, who had just been treated for
minor burns, to find an escape hatch while the one
remaining corpsman and I moved the medical supplies
and the patients away from the inpouring water. An
escape hatch was found in the compartment forward
and through it we hoisted all the unconscious patients.
Upon my arrival topside, I found that the ship had
been abandoned. I walked across the starboard side of
the ship, which was now facing skyward, and slid
down into the water. Upon looking back and before
a minute had passed, I could see the ship’s stern point-
ing sharply into the air and then it quickly disap-
peared beneath the surface of the water.
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Later, on finding a raft, many wounded were lifted
aboard and given first aid. Before abandoning ship, I
had pocketed morphine syrettes and burn jelly, both
of which were used to treat the wounded aboard the
raft. Soon after daybreak we were rescued by the
destroyer Mugford. The wardroom in this ship was
converted into an emergency operating room and the
seriously wounded were treated. All members of the
Medical Department who were not seriously injured
gave treatment to men.

U. S. S. Solace

This report will deal briefly with maxillofacial in-
juries. A few statistics will be presented, although the
figures represent an unfair minimum, for there were
considerably more maxillofacial injuries embarked on
this vessel than the figures indicate. The reason for
the discrepancy was that frequently casualties were
brought aboard with a diagnosis of multiple wounds,
and in these patients the treatment of thoracic, ab-
dominal, or intracranial wounds took precedence over
the maxillofacial injury. Critically ill men were given
minimum or no maxillofacial treatment; in many of
these patients the dental officer didn’t even see the
patient because the maxillofacial injury was of sec-
ondary importance.

The figures in table 23 indicate the number
of maxillofacial injuries treated in the Solace.

TABLE 23.—Maxillofacial battle casualties treated in
the “Solace”

Maxilla and/or
Operational theater Mandible malar bone

Tarawa .o oo . 11 3
Kwajalein_ . ____________________._ 3 1
Eniwetok. .. __ . ______._______________ 11 3
Saipan (2 operations). ... ___._______.___ 14 4
uam (2 operations) . __.._____.___._. 13 4
Iwo Jima (@ trips) .o . _________ 28 10
Okinawa (7 ¢TipPs) o oo coom oo 23 9
Total ... .. 103 34

Mandibular fractures were three times more com-
mon than maxillary fractures. Often, a patient had
extensive lacerations of the face, with exposure of the
antrum of Highmore or a parotid fistula, and yet the
maxilla escaped fracture. Simple fractures of the
alveolar process usually presented no problem other
than the decision whether to extract the teeth involved
in the fracture. The most difficult to handle were com-
minuted fractures of both jaws. Fortunately, these
were relatively uncommon. Chemotherapy was rou-
tinely employed; an attempt was made to maintain an
optimal blood level of penicillin and sulfadiazine, using
20,000 wunits of penicillin intramuscularly every 3
hours, supplemented by sulfadiazine, throughout the
critical period. Penicillin and the sulfonamides were
in a large measure directly responsible for the great
reduction in infections. Even where infection could be

anticipated because of the necessity to work with only
the most meager asepsis, little serious infection oc-
curred.

When this vessel functioned as a fleet station hos-
pital (at Manus and Ulithi), the dental service and
EENT were the most overworked departments. One
of the most frequent messages received was a request
for so many dental appointments for such-and-such
ship. It became quite obvious that here was an ex-
cellent indication for the expansion of operative and
prosthetic facilities. More of this type of dentistry
might have been concentrated at fleet anchorage; at
no time were there enough dental officers in this area
to meet the demand.

The maxillofacial surgeon was particularly useful
in a hospital ship during the embarkation of fresh
casualties and the subsequent evacuation trip to the
nearest base hospital. He could institute early treat-
ment; this was particularly important. He was needed
on hospital ships but the greatest need for his services
was at base hospitals established near the action the-
aters. Here elective treatment could be instituted, and
definitive work could be ecarried out at a State-side
hospital. It was important fully to organize early
treatment in maxillofacial injury.

Over 60 percent of our patients were victims of one
form or another of high explosive fragmentation shells.
Other types of traumatizing agents were: (a¢) Bullet
wounds (about 30 percent); (b) operational trauma
(about 3 percent); and (¢) miscellaneous trauma, such
as from booby traps (about 2% percent).

I was impressed with the many tracheotomies per-
formed right on the beachhead in the instance of
maxillofacial injury. The uneventful manner in which
these patients recovered from tracheotomy sold me
on the benefits of this operation. All patients who
had a tracheotomy were comfortable and resting well
in spite of gross swelling and damage to facial tissues.

Another and more dramatic first-aid surgical pro-
cedure frequently instituted by the battalion medical
officer in the frontline, to check severe hemorrhage
in faecial injury, was the ligation of the common
carotid artery and the internal juglar vein. I thought
the ligation of the external carotid might have solved
the problem in a patient brought to my attention, but
I didn’t fully realize the difficulty of dissecting and
identifying anatomical structures in a bleeding pa-
tient while both the physician and the patient were
under enemy gunfire. It was considerably more ex-
pedient to locate and ligate the common carotid artery
than it was to dig for the external ecarotid branch.
After all, the operation was a heroic, lifesaving ges-
ture. In two of these patients I saw the clearly defined
signs of Horner’s ocular syndrome and throughout my
entire period of observation the symptoms did not
improve. However, the patients were very much alive
and were undergoing maxillofacial treatment.

In the large majority of comminuted fractured jaws,
it was the general policy to establish adequate drain-
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age as soon as possible. For this purpose a Penrose
drain (rubber, through and through) was usually the
method of choice. When a facial bone was exposed, the
tissues were mof sutured.

It was particularly desirable to have all dental pa-
tients concentrated in one ward. The psychological
benefits alone were indications for setting up such a
ward. These patients prefer to remain together. They
wear similar types of appliances and bandages and
submit to similar types of treatment and medication.
A nurse or senior corpsman is always on watch to
supervise medication and diet, and in other ways fol-
low out the maxillofacial surgeon’s orders.

The Navy Dental Corps has accomplished in a
creditable manner a task never before attempted. How-
ever, it is suggested, in the event of future emergen-
cies, that: (u) A larger Reserve Corps be main-
tained; (b) essential dental treatment be accomplished
in the training and embarkation areas; and (¢) greater
attention and more practical instruction in oral hygiene
be given naval personnel.

U. S. 8. Mindanao

At the time of the explosion I was sitting at my desk
in the dental clinic, situated far forward on the star-
board quarter below the main deck. My dental assistant
was preparing a tray for surgery. At the sound of the
first explosion no one moved; we were too stunned.
Somechow one got the feeling that the bulkheads were
caving in.

After the second explosion I thought the ammuni-
tion magazine directly below the next compartment
forward (sick bay) had exploded. The explosion was
so loud I was certain that it was somewhere within the
ship. I dashed out into the main passageway; it was
jammed with men. Then came the third and fourth
reports in rapid succession. I had expected at any
second to hear the general quarters sounded. I started
for my battle dressing station below deck just forward
of the fantail. When I reached the ladder leading
up from the crew’s forward berthing, I could go no
further. The passageways were packed with men. I
dashed up the ladder and started running over the
topside. As I ran I noticed big holes in the deck
where 8-inch shells had struck. I saw a seaman, a
young man who had sung with our orchestra, lying near
the ladder leading to the sickbay. He had been
decapitated.

Not until I had reached the quarterdeck did I know
what had happened. I looked across the bay; the Mount
Hood had disappeared beneath the surface—14,000 tons
of steel had sunk in less than 6 seconds.

The medical supplies from the midbattle dressing
station locker were broken out. I set up a first-aid
station near the gangway on the quarter-deck, using
a fire and rescue gear chest for a table and electrical
outlet boxes for medicine and bandage trays. Patients
began coming over the side in a steady stream, some
on stretchers, some ambulatory.

The most critically ill patients were sent forward
to the sickbay where our ship’s surgeon was already
busily operating. The slightly injured were treated at
the first-aid station. Two pharmacist’s mates from
ships alongside were designated as my assistants. In
a very short time word was passed that the sickbay,
the treatment room, and the medical passageways
were filled. Patients were then laid out on deck in the
Chief Petty Officer’s mess, and soon that too became
filled. Finally no more patients could be accommodated
below.

The first major injury treated at our first-aid station
was a fractured femur. An “M” on the forehead indi-
cated that morphine had already been administered,
so the leg was slipped through a Keller-Blake splint
and made secure. The patient was then removed
from the improvised operating table and placed on
the deck.

The next patient had a long scalp wound. His face
looked chalky. His mouth twitched a little and he died.

Many of the victims were so caked with dried oil
as to be hardly recognizable as human beings. Some
had been blown off the decks of their ships, later to
be lifted into lifeboats from the sea of oil. At one time
I had two patients lying on the deck with tourniquets
about their legs—each had severed arteries. One man
had an ear missing, another a leg severed at the shoe
top. Facial and head injuries were numerous. All
wounds were cleaned, painted with merthiolate, dusted
with sulfanilamide powder, and dressed.

U. S. 8. Cascade (Destroyer Tender)

Aboard the Cascade, a space of 24 by 14 inches with
three ports was provided on the portside amidships,
main deck, for the dental department. The office was
equipped with two Ritter Units, Ritter chairs, Weber
X-ray, air compressor, Castle lights, two desks, and a
large steel cabinet. An extra steel locker was obtained
so that all dental material could be stored and secured
in the dental quarters.

We arrived in Pearl Harbor 19 June 1943. The
tremendous amount of dental treatment needed by
destroyer personnel was immediately apparent. The
crews of destroyers and personnel of shore based
ComDesPac were cared for.

The ship left Pearl Harbor in November 1943 and
proceeded to Funafuti in the Ellice Islands. Here the
need of dental treatment for personnel of destroyers,
tankers, AK’s, LSTs, and shore based SeRons was
tremendous. The lack of small boats for transportation
from those ships without dental officers to the three or
four ships that did have dental facilities prevented
or delayed the treatment of personnel badly in need of
dental care.

At Kwajalein, Marshall Islands, the same situation
as to dental treatment prevailed. We left Kwajalein
on 20 May for Majuro, where six Japanese civilian
prisoners were brought aboard for dental treatment



EXPERIENCES IN BATTLE OF THE MEDICAL DEPARTMENT OF THE NAVY 131

(surgical). It was apparent that they had received no
dental care whatever.

On the Wisconsin, which had a complement of 2,739
officers and men, it was interesting to note that 197,
or approximately 7 percent, showed oral fusospiro-
chetosis, and 119, or about 4 percent, showed gingivitis
in varying form. A reduction occurred in the ensuing
months; other factors than treatment and educational
procedure were considered responsible for this. Among
the factors were: No contact with civilians, mineralized
water, and alcoholic beverages.

A system of sterile treatment procedure had been
adopted in the Dental Department. Although it was
agreed that this method was not perfect, it still was
considered to be superior to routine procedures pre-
viously employed. This was one factor that led to the
decision to use the dental office for the treatment of
minor head and neck injuries, in addition to jaw
fractures. By so using the dental office, the sick bay
could be relieved of much congestion during the times
when hits were being made on the ship.

MARINE—SOUTH PACIFIC

At the time of the Pearl Harbor disaster, I was
with the First Marine Division, Fleet Marine Force,
then encamped in tents at New River, N. C. At this
time the tables of organization allowed one dental
officer to each regiment and medical company, and
one for Headquarters Company, Headquarters Bat-
talion. With a full division of three infantry and one
artillery regiment and five medical companies, this
allowed 10 dental officers for a reinforced division of
20,000 men. There was no allowance for a division
dental officer, so I was attached to Headquarters Com-
pany, Medical Battalion, as a spare.

The equipment, both medical and dental, consisted
of World War I field units in a sad state of depletion
and disrepair. A new supply table had been issued,
however, and the task of disposing of the old units
and fitting out the medical and dental departments with
full field equipment according to the new supply table
was given to the Division Dental Officer. The new
supplies were very difficult to obtain, and it was not
until just before embarking for overseas in July
1942 that all medical and dental units were completely
equipped and adequate reserve materiel was on hand.

Later, a field operating light was added to the dental
unit, and each dental officer was also equipped with
a field unit which included an electric engine, a Castle
field light, and a foot engine for use in case of
current failure. A portable field generator supplying
current was included in the units issued each Regi-
mental Medical Unit, Medical Company, and Headquar-
ters Company, Headquarters Battalion.

The dental condition of the troops was deplorable.
The few dental officers attached, even by working
continually, could not hope to correct the condition
of the large percentage of the personnel. The situation
was not to improve, for with the entry into the war,

emphasis was on training, movement overseas, and
combat conditions. Arrangements were made with the
Army at Camp Davis, 50 miles south, to care for the
few prosthetic dental cases, because a field prosthetic
unit was not included in the Division medical equip-
ment at this time.

Arriving in Wellington, New Zealand, in June,
two dental units were set up in a small temporary
tospital near the docks, which had been taken over
from the New Zealand Army, most of whose per-
sonnel were in the Far East.

Two more units were put in operation at Paeka-
kariki, 40 miles to the north, where feverish construe-
tion of a camp was underway in the cold rains and
mud. Only emergency treatment could be attempted,
because all hands were busy day and night moving
gear from ships to camp—only to reverse the pro-
cedure when the rest of the division arrived and we
were all embarked for Guadalcanal (22 July 1952).
A typical tent-type dental clinic is shown in figure
139. .

The dental officer attached to Headquarters Batta-
lion was left with the rear echelon at Wellington. The
dental officers attached to the First, Fifth, and Eleventh
Regiments and A, B, and C Medical Companies; in
addition to the Division Dental Officer, embarked. An
accident aboard ship on 3 August prevented the B
Company Dental Officer from landing, leaving six
dental officers to hit the beach at Guadalcanal on 7
August. After 3 weeks the failing eyesight of the
dental officer in A Medical Company necessitated his
evacuation. The five remaining still proved ample to
man the three offices we managed to set up and keep
in operation through the ensuing months of bombings
and shellfire,

The Division began withdrawal from Guadalcanal on
9 December 1942. The following 6 weeks in the brush
outside Brisbane, Australia, were a nightmare of rain,
mud, lost and misplaced equipment, and inadequate
supplies. Sufficient equipment was finally located in
the scattered dumps to establish offices in five areas.
Some supplies were secured from the Army, including
a field prosthetic unit. Then came the order to pack
up for Melbourne, and the usual loss of equipment
recurred.

At Melbourne, camps were established in and around
the city and dental officers assigned accordingly. The
rear echelon, still well supplied and equipped, had
rejoined the dental officer. All division reserve medi-
cal and dental supplies and equipment originally left
in Wellington, New Zealand had been moved to
Noumea, New Caledonia, and were now unavailable
to us.

It was during this noncombat status of the Division
that a need for dental officers to take care of the
great load of work became apparent. Recommenda-
tions made through the Division Surgeon later resulted
in the increase by 20 of the Marine Division Dental
Officer Complement, the official recognition of a Di-
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FI1GURE 139.—A Navy dentist administering dental treatment in one of the typical
tent-type dental clinics at an advanced base.

vision Dental Officer, and the addition of one field
prosthetic dental unit to the equipment of a Division.

Another Marine Report

Reported to Medical Field Service School, Camp Le-
jeune, New River, N. C., 1 June 1943. The instruction
received here aided immeasurably in understanding
problems—military and medical—to be met in the
field.

Reported to ‘E’ Company, Fourth Medical Battalion,
Fourth Marine Division, 24 July 1943, leaving North
Carolina for Camp Pendleton, Calif.,, 11 August 1943.
An’ extensive training program was undertaken dur-
ing the remaining months in the states. Working in
conjunction with the medical officers, the dental officer
instructed corpsmen in first aid, field hospital organi-
zation and function, and medical problems to be faced
in combat.

Debarked from San Diego for Roi-Namur, Kwaja-
lein, Marshall Islands. Medical companies functioned
on ship because of the lack of land area during this
operation. Transports in the lagoon received wounded

from the beach evacuation stations. Dental officer
screened patients and cared for all oral and facial
injuries, and treated preoperative shock.

Duties With the Marine Corps

The following observations were made:

1. Dental officers assigned to the Marines
should have a good working knowledge
of anesthesia.

2. Dental needs of personnel in Marine Divi-
sions should be completed before their
assignments in the field. Because of the
constant movement of these divisions,
innumerable difficulties were encountered
in setting up dental facilities. If all neces-
sary work were done prior to leaving
the continental limits, the number of
dentists assigned to a division could be
reduced.



Chapter llI

Mobile and Base Hospitals

Lucius W. Johnson, Rear Admiral (MC) USN (Retired)

The rapid movement of large military forces
with their housing and equipment by land, sea,
and air has been the subject of study by mili-
tary leaders for many years. The military sur-
geon, on his part, recognized that medical and
hospital facilities must be just as mobile as the
forces they were designed to serve, and that
completely equipped and fully staffed hospitals
must accompany troops wherever they might
0.

Mobility as a characteristic of hospitals has
always been elusive. In order to determine what
supplies, equipment, transportation, organiza-
tion, and administration would be best suited
for a mobile unit, the Bureau of Medicine and
Surgery in 1940 set up U. S. Naval Mobile
Hospital No. 1 as an experimental unit. Trial
and error seemed to be the only logical basis
on which to begin the quest for mobility. As

this required a willingness to confess errors
at any point and to begin again, we were con-
tinually retracing our footsteps and starting
out on a new angle. A great deal of progress
in mobile hospital design was nevertheless
achieved, although most of the problems still
remained unsolved at the end of the experiment,
to provoke our successors to continue the
search.

Beginning in September 1940, materials for
the hospital were assembled at the U. S. Naval
Medical Supply Depot, Brooklyn, N. Y. While
that work went on the carpenter’s gang were
busy building tent floors, marking the parts of
the prefabricated buildings, and designing
bases for the many machines. On 5 October the
hospital was officially commissioned and the
watches set. This gave it a definite status
although it was still but a jumble of boxes,

FIGURE 140.—U. S. Naval Mobile Hospital No. 1. “It started from chaos like this.”
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Figure 141.—U. S. Naval Mobile Hospital No. 1.

barrels, bales, and crates on Pier 65, North
River. Twenty days later the materials and
the personnel were embarked for the U. S.
Naval Station, Guantanamo Bay, Cuba. Unload-
ing, which was begun early on the morning
after arrival, continued without interruption,
night and day, until it was completed (fig. 140).

One fact which remains indelibly fixed in
the minds of those who have taken part in an
expedition of this sort is the enormous amount
of physical work required to get a hospital
erected and in operation. One husky 6-footer
among our hospital corpsmen straightened his
weary back after 16 hours of strenous work,

TIGURE 142 —TErecting one of the sectional buildings.
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the first day ashore, and groaned, “I didn’t
know that the birth of a hospital involved such
painful labor.”

Ditching, clearing, leveling, excavating, erect-
ing tents, making tent floors, moving several
thousand boxes, bales, and crates, and con-
structing foundations for machinery and foot-
ings for buildings, all called for labor around
the clock. In spite of the arduous work, a boy-
scout enthusiasm pervaded everyone. Com-
mander Thomas B. Magath (MC) USNR, of
the Mayo Clinic, was present as an observer.
In his report he expressed what all of us felt
about the spirit and versatility displayed by
the enlisted men: “Probably the most interest-
ing part of the whole experiment was to observe
the efficiency of the hospital corpsman. Not only
was he able to be a good mechanic, electrician,
or plumber, but he was able to clear land of
virgin brush, lay water lines, erect shower
baths, build concrete foundations for buildings
and, of course, carry out with usual naval pro-
ficiency laboratory and operating room tech-
niques and general nursing care. These men
immediately gain respect and admiration”
(figs. 141, 142, 143, and 144).

A large number of artificers were attached to

our unit. Without them to show the way and
to figure out the technical details of construc-
tion, the building of the hospital would have
been delayed indefinitely. In the group were
several older men from the Fleet Reserve, all
of fine character and great ability in special
lines. They were so determined that none of the
younger men should do any more work than
they did that they would not admit any fatigue.
As a result several of them broke down and
became so sick that they had to be sent home.
Those able and devoted older men need to be
watched, so that their services may not be lost
through excessive fatigue.

Medical and dental officers did many things
that were far removed from their normal
duties. For 2 months the chief of the medical
service was in charge of erecting tents. The
urologist had the job of sorting several thou-
sand packages and locating lost articles. The
laboratory officer laid water pipes and was the
best man in the outfit with an air hammer. Our
radiologist was in charge of digging latrines
and clearing the brush from the site. The psy-
chiatrist became expert in planning and build-
ing shower baths. All of them worked at these
unfamiliar tasks with the same enthusiasm that
they gave to their usual duties.

FIGURe 143.—Erecting another of the sectional buildings.
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FIGURE 144.—Aerial view of U. S. Naval Mobile Hospital No. 1. (1) Enlisted staff

quarters, in tents. (2) Recreation area; movie shack and screen; volleyball
court. (3) Tent wards; 25 patients in each ward; utility tents at ends of
wards. (4) Medical ward, in prefabricated building. (5) Operating room at left.
At right, surgical ward in prefabricated building. (6) Tent surgical ward,
operating room at right. (7) Building containing dental clinic, laboratory,
pharmacy, and cold storage. (8) Five mess halls in prefabricated buildings;
galley and water heaters between buildings; bake ovens at right. (9) X-ray
building, with generator shack at right. (10) Two 20-kw. generators. (11)
Maintenance area. Electrical, machine, and carpenter shops, lumber pile. (12)
Administrative area. Offices on each side of central fiag pole. (13) Storage and
issue tents; bag room; bulk stores under tarpaulins. (14) Incinerator, hillside
type. (15) Laundry. (16) Officers’ quarters. (17) Water-purification plant and

storage tanks.

The civil engineer proved to be particularly
valuable. We were fortunate in having a young
Reserve officer with wide experience in all
kinds of construction. He displayed zeal and
imagination, allowing nothing to interfere with
his determination to build whatever we wanted.

As a part of the mission of the Medical De-
partment of the Navy, the unit was assigned
the following definite task:

1. To erect a hospital.

2. To provide the best possible care of
patients.

8. To keep the hospital as mobile as possible.

4. To keep the Bureau of Medicine and
Surgery informed of all the information
we might gain, so that improvements
could be incorporated in plans for future
mobile hospitals.

Ever since the Spanish-American War, there
has been intense interest in the loading of ships
for military expeditions. On that occasion the
transports sailed away from the beaches at
Daiquiri and Siboney, in Cuba, as soon as the
soldiers had been landed. Still in the holds of
the ships were the field hospitals, field guns,
and ammunition which were to be desperately
needed during the battles which followed. This
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lack of foresight was the subject of bitter com-
ment by both Clara Barton of the Red Cross
and Col. Theodore Roosevelt. When the latter
became President, he directed that a careful
study of the matter be made, from which stems
our present methods of last-in-first-out stowage
of materials in ships carrying military expe-
ditions.

For this mobile hospital a plan of loading
was worked out that would give us at once the
things that would be urgently needed on land-
ing. These carefully laid plans went so far
awry that it would have been ludicrous if it
had not been so serious. The reasons are worth
telling, so that others may avoid them. By
arrangement with the ship’s officers, the tents,
tools, ranges, latrine boxes, and other essentials
were placed in the top layer of No. 6 hold. We
saw the hatch closed and left for the night,
serene in our feeling of intelligent planning,
but the stevedores worked long hours that
night stowing piece lumber on the hatch cover
of that hold. Nothing moves more slowly than
piece lumber, so the work of unloading No.
6 hold was not started until late on the day of
arrival. Even then, the order was to move all
heavy articles first so that the dock could be
kept clear. As a result, the first to be unloaded
were caskets, ward furniture, and other objects
that would not be needed for several weeks.

The limited docking facilities further com-
plicated our situation. It was necessary to clear
the dock quickly, to make room for another ship
due to arrive shortly. All available trucks were
pressed into service to move our goods, which
were taken to the hospital site about 2 miles
away, too rapidly for our men to identify or
segregate them. Thousands of boxes, barrels,
crates, bales, and cartons were dumped pro-
miscuously about the 8-acre site. This work
continued until after midnight. For a time, a
motor-driven flood light was provided, but this
soon ran out of gas and for the greater part of
the night the work was done in darkness. No
intelligent supervision was possible. This indis-
criminate dumping meant that many days of
labor by a large gang were necessary to find
the things needed first. Thousands of packages
had to be handled repeatedly, thus wasting
hundreds of hours of manpower. Some of the

most needed items were not found until well
into the second week.

These details are mentioned to show how
unforeseen complications can nullify the best-
laid plans. Looking back at the experience, the
thing that stands out most prominently is the
great number of fine ideas that went wrong.
They looked foolproof and wonderful as we
talked them over but when we tried them out
they did not work. Eventually, we adopted as
our slogan, “How could we be so dumb?”’ I
remember one case marked “Med. in glass
bottles” and another labeled, “Delicate instru-
ments. Handle with great care.” Both of these
were moved gingerly, and were the first articles
to go under cover when a tent became available.
When they were opened, the former was found
to contain a coil of rope and the latter 6 mop
handles.

On the thirteenth day after arrival, the hos-
pital, in tents, was ready to receive patients
other than those requiring major surgery.
Installation of the refrigeration machinery was
not completed until 70 days after landing, and
it took 3! months to set up the laundry
machinery.

Although this hospital proved to be much
less mobile than had been hoped, we were able
to send out a completely mobile unit of 100
beds. The hospital was shipped by air to a base
several hundred miles away and set up in a
suitable location, where it served throughout
the exercises. Under the able direction of Lit.
Comdr. Warren E. Klein (MC) USN, this
“Mobilette” accompanied a force of Marines on
maneuvers.

U. S. Naval Mobile Hospital No. 1 was moved
to Bermuda in September 1940. There it served
our forces for many months.

It was demonstrated that mobility, as a qual-
ity of military hospitals, existed in inverse
proportion to the service it was prepared fo
give. The field hospital could be moved quickly
because it did not have the heavy equipment
that enabled the evacuation hospital to carry
out definitive treatment for all classes of
patients. A point to be remembered is that when
a hospital stays in one place for a considerable
time it loses mobility. Gradually, concrete
foundations replace wooden ones, strong walls



138 HISTORY OF THE MEDICAL DEPARTMENT OF THE UNITED STATES NAVY IN WORLD WAR Ii

replace tent pins, machinery is put on per-
manent bases, and everything tends to put
down roots and grow fast.

The lessons we learned were the subject of
a report to the Bureau of Medicine and Surgery,
helping to correct errors and deficiencies when
planning later base and mobile hospitals. Much
of the credit for these improvements belongs
to Rear Admiral Kent C. Melhorn (MC) USN,
one of our most forceful and clear-thinking
medical officers.

An amusing but irritating incident will illus-
trate how easily hard-earned knowledge can
disappear or be hidden. After my return to
the United States I was discussing our experi-

ences with a medical officer who had been
concerned with the Washington end of the
project.

“You weren’t the first to find out about those
deficiencies,” he told me. “We already knew
about some of them through reports of Marine
expeditions.”

“Then why wasn’t I told about them? Why
did we have to learn them all over again, wast-
ing time, effort, and money ?”’

“Because those reports were confidential,” he
replied. “As long as I am responsible for them,
confidential reports remain locked in the safe.
Nobody sees them or knows what’s in them
but me.”

Lions and Cubs

Advanced bases, like other operations of
World War II, were on a scale never before
imagined. The far-flung network of bases
touched every climate, from that of Iceland
to the Tropics. Some bases moved into areas
formerly little known to man. As a security
measure, code words were used to designate
the bases when they were being assembled. Lion
meant a unit designed to provide all necessary
services, including medical and hospital, for
an advanced base of 50,000 or more men. Cub
meant a unit designed to serve a smaller
advanced base. Sometimes a scion from a Lion
served as a Cub.

By the time the first Lion went overseas, the
construction battalions had been inaugurated.
It was intended that they would erect hospitals,
but because the hospitals were part of a mili-
tary force, combat requirements often took
precedence over medical and hospital needs.
When work of higher military priority took the
Seabees away from construction work on the
hospital, the medical officers and hospital corps-
men took up the work and hurried it on to com-
pletion. It was difficult for a physician, even
when he became a medical officer, to conceive
of anything more vital to a command than
hospital service. This point of view drove them
to strain, night and day, for completion of the
hospitals in order that they might be able to

care for the sick and wounded. It also caused
from time to time, considerable friction and
unhappiness.

Each mobile hospital presented its own prob-
lems of arrangement, erection, and operation.
These depended on location, terrain, the source
of supplies, the mission of the hospital, and
other variables. Because I was senior medical
officer of Lion One, the Medical Department of
which later became U. 8. Naval Base Hospital
Number 6, that outfit is presented in detail.

LioN ONE

Advanced Base Unit, Lion No. 1, was estab-
lished at Moffett Field Naval Air Station, Calif.,
on 15 July 1942, The organization followed,
in general, that of a medical department divi-
sion afloat, with the various divisions included
in the command retaining a considerable degree
of independence. This allowed the head of each
department latitude in planning, all the plans
being coordinated by the division commander.

All the officers except the senior medical
officer and the executive officer were naval Re-
servists. It is fitting to record here a tribute to
the work and the character of those Reservist,
physicians and dentists. Without complaint they
sacrificed incomes, practices, and hospital posi-
tions they had worked hard for years to win.
Some were unable to keep up their insurance
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because of their reduced incomes, and their
families had to give up their usual standards
of living.

Most of the physicians had had little or no
training in the Navy’s way of doing things.
They came full of desire to do their part and
to learn how to work in a world of unfamiliar
customs and traditions. Many had been the
leading practitioners in their home communi-
ties and their clinical work was on the highest
level. No sick men ever had more devoted and
skillful care. The specialist units were of the
greatest value. We had six associate professors
from Stanford University Medical School who
had worked together for years. They knew how
to cooperate and made a wonderful team. Phy-
sicians and dentists are commonly looked upon
as individualists with little inclination to work
together, but our men quickly fused into a
well-rounded harmonious group. Their whole
interest was concentrated on finding ways to
make their special training and knowledge most
valuable in the service of their country.

As the years pass I realize more and more
clearly how much the success of our enterprise
was due to the physicians and dentists who
came to us as Reserves. There is a strong
tendency for personnel in the armed services
to become hidebound and cloistered in their
thinking. When war comes there is an infusion
of new blood into the services which makes
them aware that there is another world outside
their circle. This comes often as a shock, but
it is invaluable to the career people in the
services.

Lion One was established at Moffett Field,
in the suburban area south of San Francisco.
Materials had been assembled at the Advanced
Base Supply Depot in Oakland, Calif. The men
were housed in two-story wooden structures,
relics of World War I, in such condition that
they quickly became known as “Splinter City.”

The organization of the medical department
was along the following lines:

1. Providing for sick call.

2. Arranging with the station dispensary for
care of our sick and their fransportation to
the Mare Island Hospital.

3. Examining health records, checking iden-
tification tags, giving necessary inoculations.

4. Doing complete physical examinations of
all personnel.

5. Establishing a dental clinic, preparing a
dental record, and beginning dental treatment
for those requiring it.

6. Making bag inspections. Each person was
required to have all the necessary articles of
clothing, including the special articles needed
for expeditionary duty. Hammocks and lashings
were required for all enlisted men.

7. Interviewing all officers, to learn their
professional, musical, dramatic, athletic, teach-
ing, or other special abilities. Planning for
recreation and amusement was considered
essential.

8. Lecturing to officers on the mission of
Lion One, their special obligations, naval cour-
tesies, administration, records, morale, and
policies, and lecturing to chief petty officers on
their duties with regard to discipline and their
obligation to look out for the welfare of the
men under them.

Great attention was paid to hardening the
men in preparation for the strenuous duties
that were anticipated. There were daily periods
of physical exercise, drills, and competitive
athletics. Minimum standards of physical ac-
complishments were set up for men and for
officers of all ages. Cross-country hikes were
made at least once a week. Swimming instruc-
tion was given to all who needed it. Teams from
the various divisions competed at least weekly
over the obstacle course. Thanks to the excellent
leadership of Lt. H. H. Martin, an orthopedic
specialist of Riverside, Calif., the Hospital
Corps usually won the weekly contest.

The stay at Moffett Field gave us time for
careful physical and mental examination of
men and officers. It was possible to eliminate
many who would have broken down under
strain and have become a source of danger to
their associates. The Navy shoes and the issue
of cotton socks were found to be totally unsuit-
able for wear in the field. Eventually field shoes
like those used for the Marines, and woolen
socks of good quality were provided.

Classes in first aid for all hands were taught
by an instructor from the Red Cross, and
physicians with years of experience in han-
dling surgical emergencies were surprised to
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FIGURE 145.—Lion One medical department organization.

find how much useful information they gained
from this instruction. All medical and dental
officers were required to qualify as instructors
in first aid. Courses in gas warfare, small arms,
and antiaircraft were also made compulsory
for all hands.

Most of the men of the Hospital Corps were
newly recruited and had little knowledge of
hospital work or care of the sick. Training
courses for them were organized in the civilian
hospitals of cities near by. The authorities of
these hospitals were quick to realize the urgent
need for instruction of these green men, and
gave admirable cooperation.

Instruction of the hospital corpsmen, who
were being trained for work in the operating
room, included practice on the sewing machine.
The wife of one of our medical officers under-
took this teaching. Many special articles such
as binders, glove packets, and special dressings
were made in the surgical workroom.

Our planning was based on the information
that the medical facilities at our destination
would consist of three 200-bed hospitals and

about 20 dispensaries. The medical officers and
hospital corpsmen were divided into appro-
priate groups to provide service for these ac-
tivities. Teams were organized and specially
trained for rapid handling of shock, transfu-
sions, burns, and other combat injuries.

Based on the limited information that we
had about our future location and duties, the
plan of organization shown in figure 145 was
adopted. Each head of a section was told that
he was expected to exercise as complete control
as possible over the personnel and activities
under him. This recognized the probability
that the various parts of the organization would
be so widely scattered that centralized control
would be impracticable.

Commissioning ceremonies for Lion One
were held on 15 July 1942, In December orders
were received to divide the medical staff into
three task forces, each containing all the ele-
ments necessary for a 200-bed hospital. These
groups sailed separately, beginning in January
1943, the last one reaching our base at Espiritu
Santo, New Hebrides Islands, on 24 April.
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Soon after our arrival I was fortunately able
to visit Naval Base Hospital No. 2 at Efate,
which was commanded by Captain John Porter
(MC) USN. This hospital had been established
for several months and had already met and
solved most of the problems that were to con-
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FIGURE 146.—Anatomy of a quonset hut; laying the frame.

front us. Thanks to the lessons learned from
this well-planned and smooth-running institu-
tion, we were saved many of the mistakes we
might otherwise have made.

On 9 April a dispensary and wards were
opened in tents, and 10 days later they were

FIGURE 147.—Anatomy of a quonset hut; erecting the ribs.
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FIGURE 148.—Hospital completed.

transferred to quonset huts. This type of
building housed most of our wards and depart-
ments. It was soon found that placing several
of the 20- by 36-foot huts end to end made a
good working unit. Longer units were tried with
increasing satisfaction, the longest one, 340
feet, proving to be best of all. Our hospital site
was in a coconut grove. The rows of trees were
25 feet apart and the 20-foot buildings fitted

snugly between the rows. Buildings at right
angles, with a frame structure to join them,
provided very useful units. Quonset huts were
found to be extremely useful for nearly all
hospital needs as well as for quarters.

The work of erecting the buildings (figs. 146
and 147) was under the direction of the 44th
Construction Battalion, which deserves great
credit for excellent planning and for carrying

FIGURE 149.—Hospital completed in a coconut grove.



MOBILE AND BASE HOSPITALS 143

out the work under most difficult conditions.
Two hundred and fifteen of our men worked
under their direction. As hospitals have a
rather low priority, the Seabees were fre-
quently pulled off the job, but our men rapidly
became proficient in the work and the buildings
went up rapidly. Officers and men worked along-
side each other, in the rain and mud, with a
fine boy-scout spirit. It was found advisable
to build first the access roads; second, the quar-
ters for the enlisted men; third, hospital offices;
fourth, outpatient clinics; fifth, hospital wards
and mess hall; and sixth, officers’ quarters
(figs. 148, 149, 150, and 151).

It was soon evident that the time of the
Senior Medical Officer would be about equally
divided between (1) sanitation, (2) dispen-
saries, (3) construction, and (4) receiving and
evacuating patients. Competent medical officers
were therefore detailed to superintend each of
these activities.

Sanitation was early recognized as a vital
factor for survival in the Tropics. We were
fortunate in having a man trained in public
health work, Commander James A. Beauchemin
(MC) USNR, who had a special gift for induc-
ing people to comply willingly with his recom-

mendations. Practically anything one may do
for advancement of the public health inter-
feres with the prejudices, the profits, or the
comfortable routine of someone. That someone
is often powerful enough to offer obstinate
resistance. For this reason, salesmanship is
often more important to the sanitarian than
scientific knowledge.

Sanitation had received little attention before
our arrival. It was the rainy season; as much
as 7 inches of rain fell in a day. There were
no roads and the soil was deep and rich. Men,
machines, and supplies were dumped ashore,
frequently at night because of enemy pursuit.
Ruts made by machines quickly filled with
water and became the breeding places for mil-
lions of mosquitoes. Food wastes were dumped
promiscuously and there was widespread pol-
lution by men who either knew no better or
could not be bothered. Dysenteries and mos-
quito-borne diseases took such a heavy toll of
personnel that it was difficult to maintain
watches or to get work done.

Many large industrial areas were soon de-
veloped. It was necessary to have wide disper-
sion for military reasons. Twenty-seven sepa-
rate sickbays and dispensaries with accommo-

FI1GURE 150.—Pharmacy in a quonset hut.
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FIGURE 151.—Officers’ quarters.

dations for more than a thousand men were
placed in operation on a 24-hour basis. The
plan was to send those who were disabled for
more than 24 hours to the main hospital.

Patients came to us by ship and by airplane.
Hospital ships brought hundreds of sick men
at a time while other ships received large num-
bers for evacuation to the rear. This reception
and evacuation of patients required careful
planning to make it work smoothly, requiring
the entire time of a numper of officers and men.
On 12 July 1943 authority was received to
expand to 1,000 beds and on 25 August the
hospital was designated as Naval Base Hospital
No. 6.

The following is a summary of the problems
and solutions:

1. Sanitation and public health are of the
greatest importance in the field and also at
a newly established base. Military planners may
forget this vital point, even though many expe-
ditions have failed because of it, unless the
medical officer brings it to their attention.
This must be done with tact, because military
leaders resent the idea that a physician can
tell them facts about their own specialty. Men
gkilled in sanitation should be with the first
troops to land in a new area.

2. In hospitals on Guadalcanal, only 3 per-
cent of the patients were battle casualties, while
97 percent had malaria, dengue, or dysentery.
This ratio should be considered as normal in
base hospital planning for the Tropics.

3. Before embarking, the men should be
carefully screened in order to eliminate those
physically, mentally, and temperamentally
unfit.

4. In any military outfit, the combat require-
ments always take precedence over medical
and hospital needs.

5. Last-in-first-out stowage in ships or other
means of transportation is essential. An officer
should be assigned to keep close watch with
the loading officer and should know exactly
what material is stowed in each compartment
of the hold. He should be alert to detect any
unauthorized changes or removals.

6. Spare parts and blueprints for all ma-
chines are essential. If possible, the machines
should be set up and operated before they are
packed.

7. The contents of cases will not always agree
with the labels unless each package is opened
and inventoried before being shipped. Errors,
pilfering, and substitution will ocecur.
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8. Avoid tents for quarters and for hospital
use whenever possible.

9. Hospital bed capacity must always be very
elastic. Usually a large number of patients will
be brought to the hospital before it is ready to
open. Often a number greater than the normal
bed capacity will be sent in, without notice,
at any hour.

10. It is essential that every officer and petty
officer know the men under him intimately. He
must be familiar with their attitudes, qualifi-
cations, athletic and musical abilities, matri-
monial difficulties, and personal, legal, and
financial problems.

11. Minor ills, such as sunburn, sore feet,
and influenza, can disable large numbers of
men for long periods. The best treatment is
prevention.

12. The officers and men in the Medical De-
partment can be depended on to show great
versatility and ingenuity in meeting emergen-
cies. They will perform with success and
enthusiasm duties far removed from their usual
occupations.

13. Planning: The officer in charge of con-
structing the hospital should visit the site in
advance of the arrival of the materials, and
plan the layout to fit the terrain. He should pay
special attention to the brush or trees to be
cleared, areas of insect breeding, water and
power supply, roads, and means for disposal
of wastes. Providing for recreation and enter-
tainment requires careful consideration; these
are important morale builders.

14. Careful packing and marking of equip-
ment are essential. Blueprints of each machine

U. S. Naval Base

The somewhat different problems of com-
pletely nonmobile base hospitals and the ways
in which they were solved under war conditions
are best illustrated by an account of the opera-
tions from 1 March to 30 September 1944 of
U. S. Naval Base Hospital No. 12. This was one
of three hospitals cited for the Navy Unit Com-
mendation, the other two having been awarded
to the U. S. Naval Hospital Pearl Harbor

should be in the same crate with the machine.
Labels and marking should be used which will
not smear in handling or come off when wet.
Whenever possible, boxes should weigh not
more than 250 pounds; if heavier, they will
get rough handling.

15. The power plant requires careful study
of the prospective needs for heating, lighting,
water pumping, cooking, kitchen machines,
refrigeration, sterilizers, and laundry. Consid-
eration should be given to the type of materi-
als for construction, methods of transmission of
power, availability of various types of fuel,
spare parts, and maintenance. Several types of
reliable mobile generators are available.

16. Housing: Tents are the most mobile type
of shelter, but the fire hazard is great, they
last only 4 to 6 months, and are the most costly.
Prefabricated buildings are more convenient
and comfortable, and permit giving better
medical and surgical care, but require more
room in shipping.

17. Food: Good cooks and palatable food
are important for morale, as well as in the care
of the sick.

18. Motor transport: Jeeps, passenger cars,
ambulances, several sizes of trucks including
at least one with a crane, motorcycles, plenty
of spare parts, tires, air compressors, lubri-
cants, and full equipment for repairs will be
needed.

19. Periods of strenuous activity will be
followed by dreary days of sitting about with
nothing to do. Avoid loss of morale by planning
athletics and musical and dramatic occasions.
You will find plenty of talent in any large
group.

Hospital No. 12

and to the U. S. Naval Mobile Hospital No. 2
for their heroic services on 7 December 1941.

In preparation for handling casualties from
the proposed cross-channel invasion, the Navy
on 28 February 1944 took over the old Royal
Victoria Hospital at Netley, near Southamp-
ton, England (fig. 152). When the Medical
Officer in Command, Captain C. J. Brownl,

1 Now Rear Admiral (MC) USN.
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FIGURE 152.—U. S. Naval Base Hospital No. 12, Netley, Hants, England.

arrived with his Executive Officer, Captain J.
W. Miller, and a few advance units of person-
nel, it was obvious that tremendous effort
would be required to put the installation into
shape for efficient functioning in the short
space of time remaining before D-day.

Most of the buildings had been constructed
about the middle of the nineteenth century and
were in a poor state of upkeep and repair. The
roof leaked, hundreds of windowpanes were
broken, extensive cleaning and painting were
required, the deck was in bad shape, lighting
was very unsatisfactory, wards and rooms were
poorly heated if at all, the supply of gas and
hot water was inadequate, galley equipment
and refrigeration were obsolete and insufficient,
linen rooms and storerooms were in chaotic
condition, there were no wards suitable for
neuropsychiatric care, and most of the furni-
ture and equipment that was not completely
unserviceable, required extensive repair.

In order to be ready to receive large numbers
of casualties by the rapidly approaching dead-
line date, the aid of a construction battalion
was obtained, but because of military demands
on the time of these Seabees much of the clean-
ing, painting, repair work, and installations
had to be completed by hospital personnel. To
remove unserviceable furniture, equipment, and
debris from the buildings and grounds, carry

out the most essential cleaning, and sterilize
mattresses, pillows, and blankets, required
2,900 man days.

Intensive effort was exerted to obtain neces-
sary equipment and supplies from every avail-
able British and American source. The bulk of
equipment for a 1,000-bed base hospital was
gathered from various U. S. Army depots.
Among special items installed were 150 space
heaters with 16 fuel tanks, 60 lavatories, 32
showers, 3,000 feet of shelving, 12,000 square
feet of lockers and partitions, galley equip-
ment with cold rooms and refrigerators, elec-
tric transformers and wiring, and a roent-
genographic machine.

In addition to the clean-up and equipping
program, organization and training of the hos-
pital personnel was rapidly carried out during
the weeks prior to D-day. The medical officers
were given intensive courses in first aid, gas
defense, treatment of shock and burns, and the
handling of casualties on a large scale. Plans
were perfected for the sorting of casualties and
their transportation within the hospital, with
particular attention to the handling of shock
and burn cases. To eliminate confusion when
large numbers of patients were received at one
time, a method of current empty-bed check was
adopted under which triage was conducted in
person by the Chiefs of Surgery, Medicine, and
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Neuropsychiatry. Each Chief of Service was
thus able to assume immediate responsibility
for a group of incoming casualties, was cur-
rently familiar with the bed situation, and
could foresee and plan the work of his depart-
ments.

In preparation for expected sudden demands,
supplies of penicillin, plasma, and blood were
located and a central surgical supply room was
organized. In the Orthopedic Department, 7,000
plaster bandages were prepared. Resuscitation
rooms, burn wards, and locked wards were pro-
vided. The three steam hydraulic elevators were
repaired and a system of handling baggage and
valuables inaugurated, permitting rapid collec-
tion and equally rapid evacuation. Operating
suites were prepared so that 6 operations could
be conducted simultaneously, and operating
teams were organized, with hospital corpsmen
trained in operating room technique and dental
officers trained to assist in anesthetic proce-
dures.

Because the hospital was within 12 minutes
flying time from enemy airfields and was located
adjacent to important military targets, organ-
ization for air-raid defense was required.
Personnel were indoctrinated in the use of
underground shelters, gas cleansing centers,
fire fighting apparatus, and rescue equipment.
Frequent casualty-handling drills were carried
out. Medical stores and personnel were dis-
persed in shipboard fashion. Look-out stations
were manned 24 hours a day. Frequent night
alerts, requiring all hands to man emergency
stations, with the ever-present threat to pa-
tients and staff, were very disturbing, partic-
ularly after numerous robot bombs began
landing in the vicinity and shaking the build-
ings with their explosions.

During March, April, and May, even while
the installation and organization were in the
process of being brought up to an operating
condition conforming to Navy Standards, 1,554
inpatients were treated. On D-day, as many
beds as possible were cleared for reception of
battle casualties, 212 patients being evacuated
by hospital train and 56 others sent to duty.
Casualties then began arriving by ambulance
from hospital carriers and LST’s, usually in
large groups. Daily admissions of 100 to 200
were common and on several occasions 200 to
300 were admitted in the course of a few
hours. Such mass admissions were an all-hands
procedure. On 11 June there were 357 admis-
sions, on 6 September 420, and on 22 September
283 convalescent patients were evacuated while
409 new casualties were being admitted.

During June, July, August, and September,
8,076 patients, including 4,226 battle casualties,
exclusive of neuropsychiatric cases, were ad-
mitted. Despite the fact that, starting with an
installation in an extreme state of disrepair, the
hospital had been prepared to receive them in
the short space of 3 months, and that the per-
sonnel labored under every conceivable handi-
cap of material shortages, overwork, and sub-
jection to air-raid alerts, the results obtained
were outstanding. The mortality rate among
the wounded in battle was only 0.26 percent and
the surgical mortality, 0.70 percent. To quote
from the Navy Unit Commendation so justly
awarded, “—the brilliant results obtained in
the professional care of great numbers of battle
casualties, constitute an exceptional and dis-
tinetive record of achievement, in keeping with
the highest traditions of the United States
Naval Service.”






Chapter IV

Medical Procurement and Supply

Kent C. Melhorn, Rear Admiral (MC) USN (Retired)

Lewis G. Jordan, Captain (MC) USN

william L. Engelman, Captain (MC) USN

At the beginning of the war the functional
organization of the Bureau of Medicine and
Surgery (BuMed) did not concentrate control
of materiel in a single office. This resulted in
considerable overlapping and duplication of
effort. There were conflicts of authority between
the Planning and Finance Divisions of the
Bureau and the Naval Medical Supply Depot,
Brooklyn, related to materiel planning, the
determination of requirements, and the pro-
curement, inspection, and distribution of ma-
teriel. The Surgeon General had a management
survey made by a firm of business consultants.
As a result on 10 November 1943 the Materiel
Division, BuMed, was established in Brooklyn,
as an organizational entity housed in but ad-
ministratively separate from the depot. This
located the Division in the immediate vicinity
of the New York offices of all the important
manufacturers with which it did business—a
most advantageous arrangement. A Division
branch office was maintained in Washington
for liaison with the Bureau.

Before 10 November 1943, a special depart-
ment of the Brooklyn Medical Supply Depot
had discharged various responsibilities for the
Bureau of Medicine and Surgery. These were
transferred to the new Materiel Division,
which was given a wider range of authority
than its depot predecessor. In addition, author-
ity over certain areas of responsibility previous-
ly discharged by the BuMed Planning and
Fiscal Divisions was transferred to the Mate-
riel Division. Therefore, when in this article
the Materiel Division is given credit for actions
taken before its creation it is done to simplify
the narrative.

The Materiel Division was given plenary au-
thority over the Medical Supply System, in-
cluding materiel planning, requirements de-
termination, procurement (less purchasing
done by NPO, New York), inspection, inven-
tory control, and operational and management
control of Naval Medical Supply Depots and
Naval Medical Supply Storehouses (MSS’s) in
the Continental United States. Operational
control of overseas MSS’s was exercised by
the Area Command, but the Materiel Division
exercised management and technical control.

At the end of the war the Materiel Division
had a staff of about 150 officers, enlisted men,
and civilian employees and occupied 25,000
square feet of office and laboratory space, in
comparison with the half dozen people in the
Brooklyn depot who handled the very small
materiel operation before the war. Procure-
ment volume rose dollarwise from approxi-
mately $1,000,000 per annum in fiscal year
1940 to a height of $120,000,000 per annum
during fiscal year 1944.

In 1941 medical stores were distributed from
three Naval Medical Supply Depots, one at
Brooklyn, N. Y.; another at Mare Island, Calif.;
and a third at Canacoa, P. 1. The latter was
lost when the Japanese invaded the Philip-
pines.

At the end of hostilities there were 2 large
continental Naval Medical Supply Depots, with
numerous satellites (fig. 153). The depot at
Brooklyn together with its Annex at Edge-
water, N. J., had over 1 million square feet
of storage area. Brooklyn also controlled the
activities of a supporting half million square
foot Medical Stores Section in the NSD, Me-



FIGURE 153.—Medical supply facilities, United States and extracontinental.
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chanicsburg, Pa., and satellite storehouses
averaging 40,000 square feet each at Newport,
R. I.; Norfolk, Va.; Charleston, S. C.; and New
Orleans, La. These made issues to minor local
medical activities ashore and afloat.

The depot at Mare Island had been replaced
by a new depot at Oakland, Calif., with a
capacity of over 600,000 square feet. The Oak-
land Depot also controlled the activities of
supporting Medical Stores Sections in the
NSD’s at Clearfield, Utah, and Spokane, Wash.,,
with a combined total of several hundred
thousand additional square feet, and satellite
storehouses at San Diego and San Pedro,
Calif., and Seattle, Wash. Thus, this continen-
tal complex had a combined area of approxi-
mately 3,200,000 square feet of space, and at
its peak stored up to 40,000 tons of materiel
worth over $100,000,000. The techniques of
continental supply distribution remained rela-
tively unchanged. The main difference was in
the amounts involved.

Early in the war it became evident that
under the conditions then existing the over-
seas forces ashore and afloat and the Fleet
Marine Force could not be supported satisfac-
torily from continental depots. Starting in
1942 relatively small naval medical depots
were established at Pearl Harbor, T. H., and
at Balboa, C. Z. For the Atlantic Area medical
supply storehouses (MSS’s) were established
at San Juan, P. R.; Recife, Brazil; Casablanca,
Morocco; Londonderry, Ireland; and finally at
Exeter, England. All of these served usefully
throughout the war. The concept of MSS’s
located at strategic ports ideally fitted the pat-
tern of naval operations in the Atlantic. Fleet
employment was mainly for convoy escort and
for air and surface antisubmarine and surf-
ace raider patrol measures. In addition, the
MSS at Exeter played an important role in
the Normandy invasion.

During early 1942 when the Japanese were
still sweeping forward in the Pacific, MSS’s
were established at various places in Australia,
New Zealand, Noumea, and Espiritu Santo, and
proved invaluable. Initially all those MSS’s
were supplied by automatic shipments. Subse-
quently replenishment was by requisition.
After the Battle of Midway the offensive in
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the Pacific gradually passed to our side and
the Naval and Marine Corps forces which at-
tacked and conquered the Solomons, New Brit-
ain, and New Guinea were mounted out of
these facilities.

With the perimeter in the South and South-
west Pacific firmly held, a new phase began to
develop. The MSS’s in Australia, New Zea-
land, Noumea, and Espiritu, and the Supply
Depot at Pearl Harbor, progressively lost value
as the war moved north and west. Some of
these facilities were dismantled and moved
forward to Guadalcanal and Manus, where
they served usefully for many months until
they, too, got off the direct line of communi-
cations.

Geography and the augmented might of the
fleet produced a new type of warfare in the
Pacific. Development of new supply techniques
and the increasing number of cargo vessels
available made it possible for the fleet to re-
main underway for extended periods in distant
forward areas. It ranged swiftly into enemy
home waters for strikes at Japanese bases and
had the endurance to constantly contain the
Japanese Fleet within the range of its shore-
based air support. This ascendency of the
Pacific Fleet in what were formerly enemy seas
made possible the mounting of major amphib-
ious forces which were escorted to and sup-
ported at the distant assault objectives with
surface and air protection. Their materiel re-
quirements were provided by a magic carpet
composed of hundreds of cargo ships on a
conveyer belt schedule.

The vastiy increased quantities of materiel
required by constantly larger and more fre-
quent assault operations made necessary the
return of responsibility for primary supply
support to the continental medical supply
depots. Pacific MSS’s were now off the routes
of communications between the Continental
United States and the zone of combat opera-
tions. It was not until we got to Guam that a
land mass large enough to use as a major
staging area was secured. The last MSS was
erected in Guam. Its mission was mainly local
supply, rehabilitation of MarDivs, and the
storage of emergency stocks which could be
called for when needed. It was more efficient

and economical of materiel and shipping to
supply from the United States than to rou-
tinely ship to Guam, off-load, and later reship
to more forward areas. Thus, the place in
medical supply of the Pacific MSS’s was taken
over by floating supply and block shipments to
the assault and garrison forces. Medical supply
afloat at the end of the war was furnished
from 28 AK’s and 8 barges. Block loads were
prepackaged units of medical and dental ma-
teriel delivered at destination by cargo ships.
When an objective was secured, the occupa-
tion forces at the new base were supported for
a short time by automatic shipments for cur-
rent maintenance and accumulation of its pre-
scribed stock levels, after which they went on
a requisition basis.

As far as the public could see, the most vis-
ible drama of naval medical supply took place
in the Pacific with the Service Force Pacific,
the Fleet Marine Force Service Regiments
playing the most prominent roles. We must,
however, keep in mind that behind the adver-
tised players in any show is a supporting cast
and the director and producer, without whom
nothing can start or go forward to successful
accomplishment ; they are the base of the pyra-
mid. The Materiel Division in Brooklyn and the
Medical Supply Depots and their controlled
Medical Stores Sections supplied the muscle
which was flexed by the Service Force and
Service Regiments and it provided the sinews
which supported the less publicized but very
important and equally efficient medical supply
operations in the Atlantic, Africa, Europe, and
continental United States.

The relations between the Bureau’s Materiel
Division on the one hand and the Medical
Sections of the planning and operational staffs
of the Theater or Area Commanders on the
other were intimate and cordial, and the tech-
niques of coordination and integration of their
respective thinking and actions makes a fasci-
nating story.

Bureau planning stemmed from directives
from higher authority. The Joint Chiefs of
Staff (JCS) developed broad, sequentially pro-
gressive, and time-phased strategic plans.
These were passed to the Departments for
preparation of subsidiary tactical plans and
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preparation of estimates of the logistic require-
ments to implement them. The Chief of Naval
Operations (CNQO) developed the Navy plans
and with the assistance of the Bureaus and the
area operational commanders determined its
total requirements for accomplishment of the
role assigned the Navy. The several Depart-
mental requirements for personnel, facilities,
and materiel were consolidated by the JCS and
forwarded to the War Production Board and
the War Manpower Commission. These agen-
cies, which had the authority to divide the
national assets between the civilian and mili-
tary economies and the demands of our Allies
for Lend Lease, compared the over-all esti-
mate of requirements with the national pro-
ductive capacity of industry, the supply of
basic materials, and the available manpower
resources, and determined if it was feasible
to provide the military with what was asked.
If the demand could be satisfied, implementa-
tion of the supporting programs went forward.
If the demands could not be satisfied, the scope
of planning was reduced to what was support-
able, or the operations were postponed until
the requirements could be accumulated.

This over-all feasibility test had the value
of precisely indicating the bottlenecks and
zones of gcarcity which required corrective
action. Logistic materiel deficits were some-
times compensable by assigning priorities for
scarce materials, productive capacity, and in-
dustrial manpower among competitive pro-
grams, by enforcing use of alternate materials
and fringe production by the less essential pro-
grams, and by cancelling programs for desir-
able but not really essential items.

Thus, deciding upon a date for the “Kick-
off” of major combat operations was intimately
related to a reasonable expectancy that indus-
try could deliver enough of all the essential
material to mount out and maintain the opera-
tion, and the acceptance as a calculated risk of
unforseeable delivery failures.

When the scope and timing of operations had
been set, it was up to the Materiel Division
to buy what was needed and to get the goods
into its depots in time to meet the mounting
out shipping dates prescribed by higher author-
ity and the forces in the field. This required

effective organization, superior administrative
and operational direction, imagination, cour-
age, initiative, sound judgment, and a tremen-
dous amount of hard, exacting work.

The magnitude of the problem that had to
be met, and was met, was defined at the begin-
ning of this article but will be summarized
here to emphasize why personnel who accom-
plished what was done had reason to be proud
of the results achieved. This was a sixty-fold
(6,000 percent) increase in the scope of the
medical supply operation within a period of
less than 24 months, in a highly competitive
environment. Manpower, materials, productive
capacity, all types of equipment, and facilities
construction were in limited supply and could
only be procured by unremitting, intelligent,
and strenuous effort.

That this was done is attested by the fact
that very few significant Navy medical supply
failures occurred during the war. If anyone
did not get the exact item he asked for it was
due to the following policy: In order to more
effectively use available manufacturing capac-
ity and to conserve scarce materials and
skilled manpower, government and industry
agreed to limit the variety of similar purpose
items produced. This resulted in greater pro-
duction of the most needed items. If it was
manufactured it was supplied to the Navy con-
sumer. That the Naval Medical Supply Depots
fulfilled their portion of the mission can be
supported by the fact that the Qakland depot
received an “A plus” rating from the War
Manpower Commission for efficient organiza-
tion and utilization of personnel. This was as
high a rating as was awarded to any Navy
Supply Depot operation during the period of
the war, and possibly the highest. Brooklyn
was but a step behind.

The medical elements of Area or Theater
and Fleet Command Staffs and the overseas
MSS’s effectively contributed to the success of
medical supply. They evolved efficient new
techniques in the planning and implementation
of getting sufficient quantities of the right
items to the right places when they were
needed. They kept the Bureau, the Materiel Di-
vision, and the depots constantly advised of
changing conditions and requirements in the
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areas under their respective cognizances.
While the Pacifie areas presented more novel

medical material problems to the Navy than

other regions, certain of them were common

to all. Some of the more significant solutions
arrived at, which have already been summarily
referred to, will be outlined below in detail
by categories of programs:

Advanced Base Program

The establishment of Advanced Base Units
was first considered early in 1941 in connec-
tion with Lend-Lease and the development of
bases in the Western Hemisphere. About April
1941, the Brooklyn Medical Supply Depot re-
ceived a directive to purchase and assemble
supplies and equipment for two 600-bed hos-
pitals and two 200-bed hospitals, which were
to become the medical components of destroyer
and seaplane bases. At this critical period,
cargo ships were being sunk at an alarming
rate and shipping space was at a premium. In
preparing allowance lists for such units, the
shipping weight and cube of the material and
equipment had to be held at a minimum. Sup-
plies were provided for a 6-month period and
the total allowance was divided into three and
two echelons respectively for the destroyer and
seaplane bases. Some equipment was dupli-
cated and shipped on different vessels in the
event that one was lost. Such a division of
the material also allowed the splitting off of
one or more parts to form two or three hos-
pitals of smaller size if the situation required
dispersion of facilities. The allowance lists for
these main bases included a number of small
satellite dispensaries to be set up within the
base as sick call and aid stations. The Medical
Supply Depots furnished all medical supplies
and equipment for the medical components.
BuDocks supplied housing, utilities, transpor-
tation, construction, and maintenance facili-
ties, while BuSandA furnished office supplies
and equipment and consumables.

Late in 1941, destroyer bases became known
as LIONS and the seaplane bases as CUBS.
By this time another component, the ACORN
was added to the list of Advanced Base Units.
The ACORNS were originated to provide
shorebased aircraft groups in amphibious
forces and advance bases, with necessary sup-
port and services upon landing in combat

zones. They required a high degree of mobility.
The medical component of an ACORN pro-
vided a 100-bed mobile dispensary in specially
packed Field Medical Units and was divided
into two echelons. Upon landing, the unit was
housed in tents, which were replaced by huts
when the base was consolidated.

In the procurement of material for
ACORNS, considerable difficulty was experi-
enced in obtaining large quantities of special
cases in which to pack the Field Medical Units.
In addition, the standard hospital furniture as
purchased under existing specifications did not
lend itself to export shipping because of the
large weight and cube and variety of shapes
of the packing cases. An extensive revision of
specifications and the redesigning of many
items was needed, so that they could be shipped
in a “knocked down” form. In addition, net
items of equipment had to be provided to meet
totally new or unanticipated medical problems
in the field.

Upon the outbreak of war, the material and
equipment assembled for the original bases
were diverted from the Lend-Lease program
and shipped to combat zones. Additional
LIONS, CUBS, and ACORNS were scheduled
and assembled during the first half of 1942,
By August 1942 schedules for each type of
advanced base units had been promulgated,
with assembly points and loading dates desig-
nated. At that time the assembly points in-
cluded Oakland-Hueneme, Calif., Norfolk, Va.;
Davisville, R. I.; and New Orleans-Gulfport,
La.

The readiness date for each component was
set at 6 weeks prior to the scheduled loading
dates. In accordance with the CNO schedule,
the Naval Medical Supply Depots assembled
the necessary supplies and equipment for the
scheduled units and were, with few exceptions,
able to meet readiness dates. In addition, dur-
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ing the latter part of 1942, the Brooklyn Medi-
cal Supply Depot set up allowance lists for
100-, 50-, 25-, and 10-bed continental and extra-
continental dispensaries, Carrier Aircraft
Service Units (CASU's), construction bat-
talions, and 10-bed Mobile PT Bases, the latter
specially packed similar to the ACORN. At
this time, the depot established a schedule for
Advanced Base Components in advance of
CNO requirements, because continual demands
were being made for Advanced Base Com-
ponents over and above the CNO schedule. The
procurement program for material and equip-
ment was expanded to meet the requirements
of the newly constructed Naval Supply Depots
at Mechanicsburg and Clearfield for assembly
and processing of the Advanced Base Com-
ponents. This system enabled BuMed to ship
all components to the tidewater assembly points
intact, well in advance of the readiness dates.

By March 1943 it had become apparent that
LIONS, CUBS, and ACORNS were too large
and included many components that were not
required in all theaters of the war, while some
facilities that were required for certain opera-
tions were omitted. To correct this, the LIONS,
CUBS, ACORNS, and PT bases were subdi-
vided into individual functional components
and letters of the alphabet were assigned to
each group of components, with numeral sub-
groups for the various units within the group.
The Medical and Dental components were des-
ignated as “G” components.

On 15 March 1943 CNO issued the first edi-
tion of the catalogue of advanced base func-
tional components, from which area com-
manders could choose the necessary functional
components to comprise the LION, CUB,
ACORN, CASU, or PT bases required for the
specific task at hand. During the late spring
and early summer of 1943, preparations were
made to have all Bureaus assemble material
for individual components at inland depots, so
that intact shipments could be made to loading
ports. On 4 August 1943, the CNO issued the
original schedule of individual components, and
soon thereafter instituted Advanced Base Sec-
tions at Naval Supply Depots to supervise, pro-
cess, and report on material for all scheduled
Advanced Base Components.

Since BuMed had a well-established advance
base section already functioning in the inland
depots, it was requested to continue process-
ing and assembling the BuMed material until
the Advance Base Section of CNO could organ-
ize and establish similar facilities for the other
Bureaus. On 1 September BuMed had set up
a serial list of “G” components 1 to 10, in-
clusive—in accordance with CNO schedule of
4 August. Other “G” components were added
later. The material and equipment were ac-
cumulated in the depots well in advance of the
availability date and marked with the assigned
serial number. The serial numbers of the avail-
ability schedule were revised with each sub-
sequent monthly revision. In October 1943 a
BuMed Scheduling Officer was appointed at
Washington and at the Naval Medical Supply
Depot, Brooklyn, N. Y. The former acted as
BuMed liaison officer with the other Advance
Base Sections at Washington, and the latter re-
leased and controlled material and shipments
of all “G” components from Brooklyn. During
November 1943 the Advanced Base Program of
the Bureau was made the responsibility of the
newly created Materiel Division.

Dental coverage was provided by G-13 to
G-16 inclusive. Under ideal conditions one den-
tal officer was needed for every 750 men. Due
to lack of personnel, one dental officer fre-
quently had 1,500 to 2,000 men to care for.
These small one-man dental clinics were not
economical ; consequently, when the size of the
base justified, dental clinics were tailored to
size and ordered in.

Preventive wmedicine wnits. In malarious
areas a G-17 unit was provided. These malaria
control components had ample supplies, equip-
ment, and well-trained entomologists. During
the establishment of new bases and until sani-
tation had been brought up to standard, a G-18
epidemiology component should have been pro-
vided. These components had the necessary
laboratory equipment and supplies to deter-
mine the source and type of organisms produc-
ing the various outbreaks of dysentery and
other epidemic diseases.

The following list indicates the “G” type of
facilities provided:
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G-2 600-bed dispensary!

G4 200-bed dispensary!

G-5 100-bed dispensary

G-6 100-bed dispensary (mobile)
G-7 50-bed dispensary

G-8 25-bed dispensary

G-9 10-bed dispensary

G-10 10-bed dispensary

G-11A First-aid sub-dispensary
G-13 Sub-dispensary—Dental
G-14 Sub-dispensary—Dental (mobile)

1 Often after their arrival at an advanced base, some of the
dispensaries were expanded to several times their original bed
capacities. In some instances they became medical command aec-
tivities known as fleet or base hospitals.

G-15 Sub-dispensary—Dental Prosthetic
lab

G-16 Sub-dispensary—Dental Prosthetic
lab (mobile)

G-17 Malaria control component

G-18 Epidemiology component

G-19 Malaria and epidemic control com-
ponent (1-G-18 plus 2-G-17’s)

G-20 Optical repair component, base type

G-21 Optical repair component, mobile
type

G-22 Rodent control

The total cost of a fleet hospital of 1,000
beds, including waterworks, sewage and gar-
bage disposal plants, buildings, galley, laundry,
shops, and other supporting facilities, was es-
timated at $1,500,000.

Extracontinental Medical Supply Storehouses

These being primarily medical type installa-
tions, CNO made BuMed responsible for plan-
ning and coordination. The Brooklyn Medical
Supply Depot and subsequently the Materiel
Division therefore not only provided the medi-
cal and dental material but made arrangements
with BuDocks for buildings, utilities, and
maintenance equipment and vehicles, with
BuSandA for operational and administrative
equipment and supplies, and with BuPers for
personnel.

Upon receipt of CNO activation orders, the
Materiel Division was responsible for inter-
bureau coordination to insure delivery of all
materiel and personnel at tidewater in time to
meet the shipping date. The Area Commander
was responsible for assigning lift-tonnage and
arranging for erection of the facility at desti-
nation.

The Materiel Division, after consultation
with the Professional, Dental, and Preventive
Medicine Divisions of the Bureau and review-
ing available medical intelligence reports, es-
tablished basic item-quantity lists of common
use medical and dental materiel. Supplemen-
tary lists were made of additional items re-
quired in areas where various diseases were en-

demic or where bad hygienic conditions were
anticipated.

Each listing was estimated to provide stores
for 10,000 men for 30 days. These MSS Load
Lists were distributed to the continental Medi-
cal Supply Depots and to the medical elements
of Area Command logistic planning staffs.
These lists were frequently adjusted to corre-
spond with issue experience reported from the
field. The Officer in Charge of each MSS was
required to submit at least monthly by airmail
recommendations for item eliminations or ad-
ditions, item-quantity adjustments, and con-
cise information relative to his operation and
conditions in his area.

The fastest method of getting a MSS into
business was by automatic shipments at short
intervals of a sequential series of these
(10,000/30) load-lists. It was recognized that
if issue experience did not correspond to fore-
cast, stocks would promptly get out of balance.
This liability was accepted, but corrective ac-
tion was taken at the earliest opportunity;
namely, when the OinC started his reports. The
shorter the pipeline between continental depot
and MSS the sooner the correction could be
made, the MSS placed on a requisition basis,
and automatic shipments cancelled.
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Medical Supply from Floating Outlets

As mentioned earlier, medical supply of the
fleet, the Fleet Marine Force, and overseas Ad-
vance Bases from continental depots did not
work out well. This was particularly true of
the fleet. With the frequent and often unpre-
dictable movements of the numerous ships it
was practically impossible to deliver the requi-
sitioned shipment to the consignee within an
acceptable period. Consequently, medical sup-
plies on board reached such low levels that
ship medical department effectiveness was seri-
ously impaired.

This inability of the fleet freight service to
deliver shipments set up a vicious cycle of re-
ordering which resulted in ever increasing
quantities of material being immobilized in the
pipeline. Thus, while the continental depots
were being unnecessarily depleted of sorely
needed stocks and the consumer was suffering
from supply malnutrition, the pipeline swal-
lowed everything and regurgitated very little.
A great deal of this impounded and therefore
useless materiel was composed of essential
items in over-all short supply. Something had
to be done to break this impasse.

The Service Force, Pacific, (ServPac)
started medical supply afloat during Septem-
ber 1942 by putting moderate quantities of a
limited list of items on board tankers. The
space available for medical stores was limited.
Tankers, however, did contact the fleet, they
had a quick turnaround, and there were many
of them. The results of this venture were very
satisfactory. Not only did tankers give medi-
cal stores to the fleet but on occasion they sup-
plied sorely needed items to Advance Bases.

Due to the limited space available on the
tankers, it was decided to use other ships
which regularly contacted the fleet, supplied
items in universal demand, had an acceptably
quick turnabout, and could afford sufficient
space for storage and retail issue of a broad
list of items. Another consideration was that
there be enough, but not too many, of these
vessels in the trade so that constant coverage
could be effected but none of them would have
to wait long periods before discharge.

AK’s fitted the pattern ideally. There were,
however, only a few in operation at the time,
80 it was necessary to use some fast dry-pro-
visions AK’s. Reefers were also tried for a
while, but did not work out well due to the
then slow turnaround and certain difficulties
in breakout for retail issue.

The so-called Medical AKS or Castor load
was worked out to supply 100,000 men for 30
days with a list of approximately 800 of the
most essential medical and dental items.

Due to the enthusiastic work of ship’s medi-
cal officers and hospital corpsmen, the cordial
support of commanding officers, the helpful ad-
vice and aid from supply officers, and wide
broadecasting about this service throughout the
fleet, the program was a spectacular success.
Consequently, with the exception of hospital
ships, all direct requisitioning on continental
medical supply depots was abolished. If items
not on the AKS Load List were desired, the
ship sent the requisition to ServPac where, if
it was approved, rapid supply was effected.

As additional AKS’s were commissioned, they
had built-in medical store and issue spaces.
With the increased number of AKS ships (this
eventually reached 28) it was found advisable
to reduce the AKS medical load to 60,000 men
for 30 days’ size. Each ship made a voyage
issue report by airmail to ServPac. These re-
ports recommended additions, deletions, or
adjustments of quantities, and gave the num-
bers and types of ships supplied together with
other pertinent information. A constant run-
ning analysis of these reports cumulatively
provided the information upon which the load
list was kept up to date.

While the AKS program was being developed
it became evident that an auxiliary service
would be needed to cover gaps in the avail-
ability of AKS issue ships at certain anchor-
ages from time to time. To overcome this de-
ficiency five barges with medical stores sec-
tions were commissioned during 1943, and four
additional barges in early 1945. These were
really floating MSS’s carrying over 1,500 items
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in quantity to supply 150,000 men for 30 days.
They were anchored near fleet concentration
anchorages and Advance Bases, and supported
both on demand. Unlike a MSS built ashore,
the barge shipped its anchor when the war
shifted and was towed to a more active area,

where it was ready to start issues upon arrival.
The importance of this mobility was demon-
strated when barges were towed to Saipan,
Manus, and Leyte from rear areas, and helped
those localities mount out attack forces des-
tined for still more advanced areas.

Advanced Base Supply

In the operations plans, ComServPac was
charged with supplying all medical materiel for
operations under the control of CincPac-CinC-
POA.

With respect to Advance Bases, ServPac had
the responsibility of planning all the details
of the base buildup when the assault forces
had secured the objective. Thus, all the medical
department personnel, hospitals, dispensaries,
sanitation, and other medical elements of the
base had to be requisitioned, the shipments
scheduled, and construction accomplished. In
addition, medical supplies had to be furnished
in sufficient quantities to provide current
maintenance and stock level accumulation.

Only the mechanism of furnishing medical
supplies is pertinent to this article. This was
accomplished by means of a variety of so-
called Block Loads. The assault forces carried
in with them quantities of materiel sufficient
for their own needs and, with combat resupply
shipments, had more than they consumed, so
that there was always a sizable residue avail-
able for the early advance base forces, when
the Marines withdrew. Therefore the first au-
tomatic block shipment for the Advance Base
was usually scheduled to arrive about 10 days
after the objective was estimated to be se-
cured. With their own organic supplies to-
gether with the assault residue, they had a
good interim supply.

Automatic shipments were sent in at 10-day
intervals and each shipment had enough sup-
plies for 20 days for the personnel involved.
Thus, the base accumulated 10 days toward its
stock level, usually 90-days’ supply, with each
shipment. When it was calculated that the de-
sired stock level was achieved, the automatic
block shipments were reduced to maintenance
quantities. The base was required to submit a

monthly stock status report to ServPac at the
earliest possible date and to get on a monthly
requisitioning cycle as soon as possible, in
order to even out the stock imbalances created
by automatic supply.

These monthly stock status reports were
analyzed and were consolidated with those of
all other bases. The tabulations were then used
to adjust the block load lists to conform with
experience. Three types of blocks were pro-
vided for base forces: the Standard Mainte-
nance Block, the Standard Maintenance Sup-
plemental Block, and the Standard Mainte-
nance Block, Dental.

The Standard Maintenance Block contained
balanced medical supplies sufficient for 3,000
men for 30 days (weight 1% long tons; 4 meas-
ured tons). This was supplied by the Navy
Medical Supply Depot, Oakland, Calif., through
requisitions originated by ComServPac. The
contents of the “block” were changed from
time to time to conform to recommendations
and suggestions made by the senior medical
officers of the various bases, and in the target
area.

The Standard Maintenance Supplemental
Blocks were used in conjunction with the
Standard Maintenance Block to supply base
forces in the developmental phase of a new
base with additional supplies for combat cas-
ualties. Such supplies were usually furnished
for the first 30 to 90 days depending upon the
estimated time required to secure the target.

Standard Maintenance Block, Dental—Dur-
ing the early part of the war dental supplies
were furnished in accordance with the strength
of the forces to be supported and were a part
of the standard block. In 1945 the dental block
was developed, based on the number of dental
officers rather than on the number of personnel
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to be served. Supplies in this block were suf-
ficient for 10 dental officers for a period of 30
days. This block was too large. A smaller block
sufficient for 2 dental officers for 30 days more
nearly met the needs of the forward area.

Supplies for Military Government—A eivil
affairs block was developed. This contained suf-
ficient supplies for 20,000 civilians for 30 days.
Hospital beds were provided by “G” com-
ponents housed in tents.

Marine Combat Supply

As was mentioned early in this article,
Marine combat supply during the early phases
of the war in the Southwest and South Pacific
was effected from MSS’s in those areas. Later
in the Southwest Pacific the Marines derived
logistic support from the Army. In the South
Pacific the MSS’s afforded support to Marine
combat forces through July 1943. Thereafter
Marine combat supply in the Central Pacific
was the responsibility of ComServPac. Thus,
through the Saipan-Guam operations ServPac
provided directly the medical materiel to mount
out the MarCorps, for combat resupply, and
for the rehabilitation of the combat forces at
the staging area upon completion of the assault
operation. Subsequent to Guam the FMF or-
ganized Medical Stores Sections in their Depots
and Service Regiments under the control of
the Force Surgeon, and did most of the detailed
medical materiel planning. They submitted
requisitions to ServPac, which arranged for
the delivery of the materiel where requested,
either into combat shipping at United States
ports, or at the mounting out area, or in ships
at the target, or lastly at the rehabilitation
site.

MarCorps service elements received and dis-
tributed this material together with other cate-
gories of supplies for Marine Forces. There
were Medical Supply Sections in the Sixth
Service Base Depot in the Hawaiian Area, the
Fifth Service Field Depot on Guam, the
Eleventh Service Battalion on Saipan, and the
Twelfth Service Battalion on Okinawa. These
sections stocked field medical units and bulk
medical supplies. Resupply was obtained from
Naval Medical Supply Depots and Storehouses
via ComServPac.

The initial medical supply scales (blocks)
were based on those used by ServPac. The
scales, which were based chiefly on usage rates,
were altered from time to time on recommenda-

tions from the field. These scales acted as a
guide to the division or other medical officers
for preparation of requisitions for submission
to the Medical Supply Section of the Marine
Supply Depots.

The Fleet Marine Force Rehabilitation
Medical Block was 30 days’ bulk supplies for
3,000 men. Blocks were varied according to the
type of organization and to meet particular
situations; the number of blocks was in pro-
portion to the number of troops supplied. From
20 to 50 percent of medical field units were
required to reoutfit Marines following combat.
In other words the loss of medical field units
during each major engagement was from 20
to 50 percent.

The Fleet Marine Force Maintenance Block,
contained sufficient supplies for 3,000 men for
30 days, and was used following the cessation
of combat and also while reoutfitting and re-
forming for the next operation.

Reserve or combat back-up.—These were
block supplies held in cargo ships anchored at
advance bases ready for quick transit to the
combat zone in case of loss or depletion of the
initial and combat resupply shipments. Combat
resupply was also based on the needs of 3,000
men for 30 days. The medical personnel at-
tached to the Headquarters Service Command
prepared requisitions based on directives re-
ceived from CinCPac-POA for combat resupply
to be shipped to the target at stated intervals.
Such requisitions were forwarded by ComServ-
Pac to the Navy Medical Supply Depot, Oak-
land, with the necessary instructions as to
packaging and time of delivery. The Depot
Quartermaster, San Francisco, specified place
of delivery and was responsible for loading.
The medical supplies, as well as other combat
resupply, were divided equally among the ships
assigned for Marine Force use.
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Corps Ewvacuation Hospital.—Fleet Marine
Force Pac had three corps evacuation hos-
pitals. Prior to each operation one or two of
these hospitals were assigned to the corps head-
quarters and one was held in reserve. Each had
a capacity of 600 beds.

Hospital Ships carried a reserve medical
company outfit which could be landed as re-
quired. A reserve supply of these medical com-
pany outfits was held at Pearl Harbor and
Guam, packed and ready for immediate load-
ing.

Waterproof Packing.—In the early stages of
the war medical materials packed for domestic
commerce were shipped and off-loaded onto
beaches and held in open storage. This exposed
medical material to the elements and resulted
in damage and losses of considerable magni-
tude. This loss continued until methods of
waterproofing were devised and manufacturers
and depots could obtain the necessary water-
proofing materials. By early 1943 supplies were
waterproofed before being sent to combat
areas. Later, supplies for the frontlines were
waterproofed and palletized on sled pallets.

Whole Blood for Transfusion

The first shipment of whole blood to the
Pacific left the West Coast for the Whole Blood
Redistribution Center, Guam, on 16 Novem-
ber 1944. Machinery had been set up for re-
icing at Pearl Harbor and Kwajalein and for
handling at Guam. All whole blood was shipped
from the West Coast via air to Guam. The
Center on Guam reexamined all shipments,
discarding containers showing excessive de-
struction of red blood cells or evidence of con-
tamination.

Prior to an amphibious operation, hospital
ships were provided with blood for distribution
to the forces taking part in the operation. LST
929 was specially outfitted with reefers for stor-
ing blood and with equipment for making the
ice required for packing it. Further, reefer
mounted trucks transported blood to the mobile
blood bank and to the front. The Marines used
a mobile blood bank for the Iwo Jima and Oki-
nawa operations. At a later date each Marine
division was supplied with a mobile blood bank.

Materiel Shortages and Defects

Every effort was made by MatDivBuMed to
provide Navy Medical Supply Depots with suf-
ficient supplies to support all naval forces in
the United States and overseas. At one time or
another, however, various items were in short
supply throughout the service. The medical
supply depots prepared and forwarded to over-
seas Area Commands a list of shortages and
estimated dates of item availability. Many
special items were disallowed because they were
not essential. Essential items in short supply
were controlled and issue restricted to those
considered most needful.

In the fall of 1943, criticisms of the equip-
ment supplied to fleet hospitals were received
from the South Pacific, following which the
Commander, South Pacific established a board
to standardize fleet hospitals. In accordance
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with the findings of the Board, it was agreed
that Bureau of Yards and Docks would develop
plans based on preliminary architectural draw-
ings provided by Medicine and Surgery, and
that the Bureau of Yards and Docks and the
Bureau of Supplies and Accounts would pro-
vide nonmedical materials not in Bureau of
Medicine storehouses, for Fleet Hospitals 114,
115, and 116.

Hospital beds were provided for all new
bases in the form of “G” components or fleet
hospitals. The absolute minimum requirement,
for the base to be self-supporting, was 2 beds
for 100 of population. An average of 3.5 beds
were supplied by the Navy. In estimating the
bed requirements for new bases, consideration
was given to the prevalence of tropical diseases
such as dengue, malaria, and dysentery, and to
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the density of the native population. The larger
the number of natives present, the greater the
danger of outbreaks of disease among the
forces.

The above is of course only a summary of
the highlights of medical supply during the war.
Readers interested in making a detailed study
of medical materiel logistics are referred to

current operating manuals. These publications
include the refined concepts, techniques, and
operational practices now in use and developed
as a result of the experiences of World War II.
It is our hope and belief that we will not, in
the next emergency, have to take all the falter-
ing steps we did in the past, but be ready with
adequate and tested mechanisms to meet any
situation.



Chapter V

Development of Medical Services
for Marine Corps Forces in the Field

French R. Moore, Coptain (MC) USN

Before World War II this nation had never
participated in any war that necessitated the
capture of strongly defended island bases or
large land masses on which an opposed landing
had to be made. Nor was there much to be
gained by studying previous military engage-
ments of other nations. Historically, the only
opposed landing had been at Gallipoli, and this
was far from successful.

The Fleet Marine Forces, in conjunction with
the fleet, had made numerous practice landings
on islands in the Caribbean area. Although the
forces actually landed were small, the lessons
learned proved invaluable, particularly those
taught by experiences in loading supplies,
equipping vessels with medical supplies, and
evacuating casualties. Unfortunately, these land-
ings never included a protracted operation
ashore. Had this been done, the problems of
messing, sanitation, and long lines of evacua-
tion would have become apparent. Fortunately,
the Bureau of Medicine and Surgery in 1937,
established a board to study, modify, and de-
velop the medical equipment and supplies con-
sidered necessary for the support of a Marine
Division in a combat landing. Even though the
equipment procured was based on experiences
in World War I, such a study proved to be of
value as the equipment developed was fairly
satisfactory.

The First and Second Marine Divisions were
activated in the fall of 1941 and early in 1942,
The personnel of these divisions comprised
some of the best officers and men of the regu-
lar Marine Corps, plus Reserves and Volun-
teers. Their spirit was excellent and they went
wholeheartedly into their training. The medical
personnel consisted of a few regular medical

officers and Hospital Corps personnel, plus Re-
serve medical officers and volunteer corpsmen.
None of the volunteer corpsmen had ever re-
ceived any Hospital Corps gchool training, and
most of them were uninformed regarding the
supplies, equipment, and function of the Medi-
cal Department. The Medical Department
lacked automotive equipment, surgical instru-
ments, and an adequate allowance of medical
personnel for frontline troops. Necessary surgi-
cal equipment and supplies were secured from
local hospitals, but additional automotive equip-
ment and personnel did not become available
until late in the Guadaleanal campaign. In the
4 months that intervened between the activa-
tion of the division and the departure of the
Second Marine Division for Guadalcanal, the
training was intensive and thorough. All corps-
men were instructed in the technique of admin-
istering plasma, adequate splinting, and the
control of hemorrhage. Dental officers were
trained in administering anesthesia and also to
work as a team with the otorhinolarynogolo-
gists in treating gunshot wounds of the jaws
and face.

The result of the time and effort spent in this
training was evident in the high efficiency of
the Medical Department personnel. A few
practice landings made on the beaches of south-
ern California had been helpful, but here again
the troops never made any extended stay ashore
and therefore many valuable lessons were
missed.

Realizing the deficiencies of automotive
equipment and personnel for evacuation, a jeep
was secured and with minor alterations con-
verted so that it could earry two stretcher cases,
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two sitting wounded, and the driver. This de-
sign was submitted to the Marine Corps Head-
quarters who unfortunately, rejected it. It was
resubmitted and later approved, but not in time
to take the necessary number of jeeps to the
battle area. Just prior to embarking for
Guadalcanal, two jeeps were allotted and neces-
sary alterations were made locally. These two
vehicles proved invaluable, but many more
could have been used. In the late stages of the
Guadalcanal campaign, five factory modified
jeep-ambulances arrived at Guadalcanal and
were immediately recognized by all as a vital
means of evacuation of wounded in small island
campaigns.

There was no information available to the
Medical Department concerning the place and
time of the Guadalcanal landing or regarding
the supporting medical services in the rear.
The National Geographic Magazine furnished
the best source of information concerning the
south sea islands, together with a report from
the Malarial Commission of the Rockefeller
Foundation covering the period from 1930 to
1940.

The menace from malaria was evident from
the Rockefeller report, but the only protection
against mosquitoes was the clothing worn, a
head net, and a cot-type mosquito net. It was
futile to issue nets to frontline troops because
the only personnel who could use them were
those in rear areas and field hospitals. Accord-
ingly, all available quinine powder and tablets
on the Pacific Coast were secured. Many types
of capsules for powdered quinine were tried,
but they all congealed in temperatures over
90° F. The quinine powder, therefore, had to be
taken in bulk form. This proved to be a great
handicap in the administration of prophylactic
doses.

In addition to large amounts of quinine, a
sufficient amount of brandy in 2-ounce bottles
for medical use for 5,000 men for 6 months
was obtained. This brandy reduced the inci-
dence of war neuroses during the campaign.
When estimating other supplies, the treatment
of casualties occurring in naval vessels in our
vicinity was anticipated and additional supplies
of blood plasma and large battle dressings were
included.

We embarked on 1 July 1942 and on 7 Aug-
ust 1942 the First Marine Division reinforced,
landed on Guadalcanal, Tulagi, and adjacent
small islands. The landing at Guadalcanal was
virtually unopposed, so all personnel and equip-
ment got ashore and the medical units became
well organized before much enemy resistance
was encountered. At Tulagi, the situation was
different; there was stiff enemy opposition and
casualties were moderately high for 3 days. It
was here that the medical department met its
first real test. Fortunately, the island was small
and lines of evacuation short, so that all cas-
ualties reached their combat transports within
a short time after being wounded.

Two major defects were noted: First, there
were no blackout aid stations where a patient
could be treated at night and evacuated. Later,
some first-aid stations obtained excellent black-
out tents which were designed at the Field
Medical Research Laboratory in Camp Lejeune,
N. C. The second defect was that line officers
and men alike disregarded all rules of sanita-
tion. When the local water supply was destroyed
during the engagement, personnel drank water
from any source. The dead, both our own and
the enemy, could not always be buried without
some delay because of battle conditions. Human
excreta was deposited indiscriminately and this
materially increased the number of flies. Within
a week diarrhea appeared. It was fortunate that
the enemy had no forces to counterattack at
this time.

As a whole, the medical aspects of the oper-
ation were successful. Particularly, the death
rate from wounds was low because adequate
amounts of plasma and sulfonamides were
administered early. On Guadalcanal, because of
the larger land mass, defects in sanitation were
not penalizing. Within a few weeks after land-
ing on Guadalecanal, malaria was prevalent, but
the adequate amount of quinine and some ata-
brine on hand permitted thorough treatment.

In September the Malaria Control Officer on
the Staff of Commander, South Pacific, advised
the use of atabrine (four tablets per week) as
prophylaxis. This was difficult to inaugurate as
word got around that atabrine damaged the
liver and decreased sexual powers, but by dili-
gent effort this fear was gradually overcome.



DEVELOPMENT OF MEDICAL SERVICES FOR MARINE CORPS FORCES IN THE FIELD 163

In spite of atabrine prophylaxis, the number of
cases of malaria continued to increase. By No-
vember 1942, 16 percent of the combat troops
were ineffective—4 percent from wounds and
12 percent from malaria. Beginning on 15 No-
vember, one tablet of atabrine per day was
given to men in the Second Regiment, Within
2 weeks the number of admissions for malaria
decreased over 50 percent. This dosage was not
approved by the Malaria Control Officer and
was not reported at this time because of specific
instructions not to give more than 4 tablets
per week. After 1 December, all Marine troops
coming into the area were given one atabrine
tablet per day, and from then on the number
of ineffectives among the combat troops be-
cause of malaria was less than 5 percent. A
small supply of mosquito repellant, “Skat,” was
provided in the middle of December, but be-
cause it produced skin irritation and evap-
orated rapidly, it was not utilized effectively.
During the Guadalcanal campaign it was
early discovered that giving plasma and blood
in one or two veins was not sufficient to over-
come the severe shock and blood loss that fol-
lowed gunshot wounds of the liver and kidneys.
As a result, all patients with liver and kidney
wounds were given infusions through the veins
of all four extremities simultaneously. Plasma
was given in both arms and one leg, and saline
and glucose in the other leg. While this was
going on, blood donors were secured from
troops in rear areas and, as soon as Cross
matching was completed, citrated blood was
substituted for the plasma. The first patient on
whom this new technique was employed was
an aviator who had sustained a wound extend-
ing from the twelfth dorsal vertebra around
nearly to the umbilicus, seeming to cut him
almost in two. Someone had jammed a shirt
into his side, on which pressure was maintained
to stem bleeding. When he arrived, no pulse
could be felt in the wrist and it appeared that
the patient was dying. The “four-way” infusion
described previously was started after cutting
down on the veins in all four extremities—the
petcocks on the infusion sets were opened wide.
Within 15 minutes the pulse appeared at the
wrist. Blood was substituted for the plasma and
in an hour and a half the blood pressure had

risen and stabilized around 110/70. The trans-
fusion was continued for another half hour and
the patient was prepared for surgery. During
this period of preparation the patient received
8 units of plasma, 9 pints of blood, and 2,000
cc. of saline dextrose—a total of 11,500 cc. in
2 hours. This patient made a complete recovery
despite his very extensive injury, which also
involved the kidney and colon. This is believed
to be the first time that a “four-way” trans-
fusion had ever been used and that such large
amounts of plasma and blood had been given
in such a short interval. This “four-way” trans-
fusion was later used successfully on other
patients with wounds of the liver and kidney.

In the forward areas patients with burns
were treated with 5 percent sulfanilamide oint-
ment locally, pressure dressings, plasma, saline,
and dextrose. About 24 hours after the sink-
ing of one of our large aircraft carriers, 76
patients who had second degree burns of from
30 to 50 percent of their body surface were re-
ceived. Many of them had been burned while
swimming through flaming oil. The burned
areas involved the legs, arms, upper chest area,
and face. Each patient received an average of
4,000 cc. of plasma and 2,000 ce. of saline and
dextrose via the femoral vein, during the first
72 hours. All these patients were treated in a
field hospital for 2 weeks before they were
evacuated. There were no deaths. Because the
burned and wounded areas were clean, no sec-
ondary infection was evident at the end of 2
weeks. This is believed to have been the first
time that severely burned and wounded patients
had been treated with sulfanilamide ointment
and plasma under combat conditions. Under
field conditions, when a large number of casual-
ties were received, it was impossible to admin-
ister sulfonamides or other drugs either orally
or parenterally because sufficient medical per-
sonnel were not available.

Keeping a record of the casualties evacuated
from a combat area is one of the most im-
portant functions of the Medical Department,
both in the forward and rear areas. In the for-
ward area the record simply listed the name,
rank or rate, serial number, diagnosis, and date
of evacuation. Unfortunately, because of lack of
coordination in the rear areas, large numbers
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of patients were lost track of and it was most
difficult to find out if personnel had been evacu-
ated to the United States or if they were still
in base hospitals in the rear. When health
records, pay accounts, service records, and per-
sonal effects were left in the rear areas, it
became a tremendous task to try to get the
patient, his personal effects, and records to-
gether. Although attempts were made to estab-
lish casualty clearing sections in later cam-
paigns, the problem was never adequately
solved. A thorough study of casualty recording
and reporting should be made and an adequate
system developed so as to prevent a repetition
of this confusion.

Establishing a satisfactory operating room
during combat was found to be particularly
difficult with the equipment provided. This in-
cluded a tent, a light portable operating table,
and a battery spotlight. The tents could not be
blacked out and there was no protection against
flies and mosquitoes; so that clean surgery was
impossible. A portable plywood hut (16’ by 16)
was finally secured from an aircraft tender
and this proved to be ideal for an operating
room. This hut, known as the “Dallas Victory
Hut,” was well screened, had a good solid oak
floor, and flaps for blacking out. Following the
Guadalcanal campaign, each medical company
was provided with one of these portable eperat-
ing rooms. In the later campaigns it was found
possible, by presterilizing instruments, to have
the portable operating room set up and func-
tioning within 6 hours following the landing of
a medical company.

In 1944 the Marine Corps Headquarters
asked several contractors to design a portable
plywood hut, 16° by 16’. As a result 16’ by 16
huts that weighed about 1,200 pounds were
manufactured. These could be erected in 2
hours by 4 men, and could be shipped in a
package 4' by 4’ by 8. Future developments
along this line should be encouraged, as these
plywood operating rooms proved to be the only
way that major surgery could be carried out
satisfactorily in the field.

Medical Department brandy was first used in
the field in the Guadalcanal campaign to combat
fear and combat fatigue. Each aid station and
field hospital was provided with brandy so that

the medical officer could administer this to men
who manifested early signs of fear or combat
fatigue. Four ounces of brandy were added to
each canteen of water and two or three swal-
lows of this given to a dehydrated patient (on
an empty stomach) was usually sufficient to in-
duce a sound sleep. Following this, he would
be ready for the frontlines again. With some
patients this procedure had to be repeated two
or three times; in no instance did a patient try
to take improper advantage of the medication.

Near the close of the Guadaleanal campaign,
a Medical Department combat landing plan was
designed. This plan listed the supplies and
equipment to be landed with each medical unit
and showed a diagram of the Medical Depart-
ment personnel and lines of evacuation from
the frontlines back to the rear areas and
evacuation points. It was a great aid in coordi-
nating the medical activities in a division and
also provided for better teamwork between the
forces ashore and the supporting amphibious
forces. This combat landing plan was later used
with slight modifications by the Marine Corps
divisions and was also used as a training guide
in the Field Medical Schools.

The First and Second Marine Divisions were
sent to Australia and New Zealand, respec-
tively, for reoutfitting and reorganizing. Upon
arrival, the weather was cold and rainy and
there was not enough coal available to ade-
quately heat the living quarters. Six weeks fol-
lowing their arrival, the Second Marine Di-
vision had an average of 250 admissions for
malaria each day from among the 13,000 men
who had been in the Guadalcanal area. This
high admission rate severely taxed the field and
the base hospital at Wellington. Had there been
more information on the prolonged use of ata-
brine as a suppressive agent, this high admis-
sion rate could have been materially reduced.
However, no suppressive therapy was used and
each admission was treated with quinine or var-
ious combinations of quinine and atabrine. Ata-
brine therapy alone was also used. In spite of
the various antimalarial drugs used, the admis-
sion rate remained high. In two battalions that
had been in the Guadalcanal area therapeutic
studies were started under similar conditions
for an equal length of time. In one battalion
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all newly admitted malaria patients were given
30 grains of quinine for 10 days, followed by
10 grains for 30 days. In the other battalion
all new admissions were given 6 tablets of
atabrine for 3 days, 3 tablets a day for 7 days,
followed by 1 tablet a day for 30 days. These
battalions were observed for 2 months. In the
battalion receiving atabrine, the recurrence rate
was nearly 70 percent less than in the battalion
receiving the quinine. This was convincing evi-
dence that, of the two, atabrine was the drug
of choice in treating malaria. In the recurrences
nearly all smears disclosed Plasmodium vivax;
in a few patients a mixed infection with Plas-
modium malariae and P. vivax was noted. Four
months after leaving the Solomon Islands, how-
ever, all smears revealed only P. vivazx.

In July 1943 the Second Marine Division
received orders to prepare for the attack on
Tarawa in the Gilbert Islands. The Division
Surgeon was one of the 8 staff members included
in the advance planning. All medical sections
were thoroughly indoctrinated in the Medical
Combat Landing Plan and intensive drills were
held, both day and night. Medical supplies,
which were rather difficult to secure, were fin-
ally obtained, including 6,000 units of plasma.
All corpsmen were trained to give plasma. Boat
bags were procured and packed with essential
first-aid items, such as battle dressings, plasma,
sulfanilamide powder, and splints. These bags
proved to be a great aid in landing medical
supplies, for corpsmen could easily carry this
bag ashore, in addition to their personal equip-
ment.

As no amphibious force surgeon was present,
the division surgeon was assigned the additional
duty of training and coordinating the medical
departments of the transports. This was of
value in the operation of the plan, as all Medical
Department personnel from the frontlines back
to and including the transports knew what their
functions were and how other units were to
function.

All personnel landed were thoroughly indoe-
trinated in the proper disposal of galley waste
and human excreta, and all drinking water was
placed in cans and salted just prior to the land-
ing. As a result, there were no admissions for
gastrointestinal complaints. There were, how-

ever, a few admissions for heat exhaustion in
one battalion because they failed to carry out
the order to salt the drinking water.

Intelligence reports indicated that there were
approximately 4,000 enemy troops on Tarawa.
From experience in previous operations it was
realized that the bodies of nearly all of the
4,000 enemy troops would have to be disposed
of in addition to our own dead. Three methods
of disposal of the dead were considered. The
first idea was to take all bodies out to sea and
weight them for sea burial. This was considered
to be impracticable because of the large number
of boats and working parties required. Second,
cremation of the enemy dead was considered, as
this was the common practice of the Japanese,
but this, too, was impracticable because of the
large amounts of fuel oil necessary and the
length of time required for cremation. The
method of disposal finally evolved was burying
our own dead in long graves made by bulldozers
and the enemy dead in bomb craters which
were then covered over by bulldozers. This
proved to be satisfactory although the water
level was only 6 feet below the ground level.
The plan was well conceived but was carried
out under great difficulty. Most of the bodies
had been exposed to the heat for from 4 to 7
days, and the odor was almost beyond human
endurance. Within an hour the working parties
of 300 men would become so nauseated they
could not continue working. Within a week,
however, all exposed bodies on the island were
buried. This disposal of the dead had to be
carried out by the assault forces who were
already exhausted by 4 days and nights of a
terrific fight. They readily helped in burying
our own dead, but were bitterly opposed to
burying the enemy dead. In conference with
the high Naval Command in Pearl Harbor,
following this attack, it was finally agreed that
in future operations a battalion, in conjunction
with the grave registration units, Seabees, or
other personnel, should be assigned the sole
duty of disposing of the dead.

On 20 November 1948 the attack on Tarawa
was started. One hundred and twenty-five am-
phibious tractors were utilized in landing the
initial assault companies. Casualties in the
assault companies ranged from 50 to 70 per-
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cent. By noon of D-day about 300 troops had
secured a small area on Red Beach 2, adjacent
to the pier. A small number of troops were
landed on this beach in the afternoon and even-
ing of D-day, and by the morning of D-day-
plus-1 about 100 yards of the beach had been
secured but only to a depth of 25 to 75 feet.
During this period the only medical supplies
available were those that were carried in by
Medical Department personnel in kits or boat
bags. Because of the terrific number of casual-
ties, no organized evacuation could be effected
at this time, but casualties were evacuated as
rapidly as possible by any and all hands avail-
able. They were taken directly to AP’s through-
out that day and night by amph-tracts or any
other type of boat at hand. By the morning
of D-day-plus-1, the main points of evacuation
had been established and were functioning
smoothly. On D-day-plus-1, additional troops
began to land, additional medical supplies had
been secured, and all casualties were receiving
adequate amounts of plasma before being evac-
uated.

Approximately 2,500 casualties were evac-
uated during the 4 days of the attack. During
this time nearly 4,000 units of plasma were
used, or an average of a little less than 2 units
of plasma for each casualty. A large percentage
of the plasma was administered by corpsmen.
The time spent in training corpsmen to give
plasma contributed largely to keeping the death
rate at the low of 2.3 percent of those wounded.

On D-day-plus-2, Companies “A” and “B” of
the Second Medical Battalion were ordered
ashore on Betio and Bairiki Islands, respec-
tively. Both of these companies established
operating room facilities and were ready to
operate 6 hours after landing.

Many casualties arrived aboard the transports
within 1 hour after being wounded although
some were not received until as long as 12
hours after being hit. The low death rate of
2.3 percent during the Tarawa campaign was
due to the following factors: First, the heroic
work of the medical officers and corpsmen under
terrific odds; second, the use of large amounts
of plasma during the evacuation; and third,
the thorough indoctrination of all medical per-

sonnel, including those in transports, in the
medical plan.

The plan to have a senior medical officer from
the Transport Divisions on the control ship to
properly distribute the patients to the trans-
ports was not carried out in the Tarawa opera-
tion. This resulted in the overloading of several
transports; some received from 50 to 75 casual-
ties in an hour or two. This caused some delay
in treatment. It is essential that a senior med-
ical officer, thoroughly acquainted with the
capacity and capabilities of the staff of each
transport, be assigned to the control ship.

The use of APH’s in an attack was considered
highly desirable, as this type of ship could carry
in assault forces and also had a complete staff
of specialists and large sickbays, so that
specialized treatment could be provided. The
use of AH’s was also highly desirable, but since
they could not go into the transport area until
D-day-plus-1 or later, it was seldom possible
for them to receive casualties directly from
the beaches. Their main function, therefore,
was that of relieving the overloaded transports
of casualties for evacuation to base hospitals.

In the Marianas campaign, an attempt was
made to use medical officers aboard control ves-
sels. These medical officers were not assigned
until the last minute and as a result did not
know the capability of the medical sections and
capacity of the transports employed. Air evac-
uvation from the Marianas campaign was
started on D-day-plus-14. At first, the casualties
were not properly screened and many were evac-
uated by air who were in poor condition. This
resulted in several near fatalities. In the Gua-
dalcanal campaign, all casualties who were to
be evacuated by air were properly screened and
all arrived at the base hospitals in good con-
dition.

The Medical Department with the landing
forces in the Marianas functioned in a highly
commendable manner. Unfortunately, many of
the jeep ambulances assigned to the divisions
were not loaded and as a result, evacuation of
of casualties from the forward areas was un-
necessarily delayed. In the Marianas campaign
it became apparent that mobile surgical units
were necessary if the Medical Department was.
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to keep up with the rapidly advancing attack.
Following this operation, recommendations
were made for a complete mobile surgical unit.
To meet this need, the Bureau of Medicine and
Surgery and the Marine Corps developed an
air-conditioned surgery complete with steriliz-
ing equipment in a trailer, 8 by 18 feet. The
Marine Corps furnished the trailer with air-
conditioning equipment and the Bureau of Med-
icine and Surgery furnished the sterilizer bank,
operating table, operating lights, and all types
of surgical equipment. Because all units to go
into this trailer had to be specially designed and
manufactured, it was nearly 1 year before these
surgical trailers reached the field. They were
not delivered in time for the Iwo Jima or
Okinawa campaigns, although they were ready
for the attack on the Japanese mainland. The
continued study and improvement of such
mobile surgical units is highly desirable.

As a result of the experiences in the Tarawa
and Marianas campaigns, amphibious trailers
originally designed by the Marine Corps to
land essential supplies and equipment were con-
verted into armored amphibious sickbays.
They offered protection from shrapnel and
small-arms fire to the casualties in battalion
and regimental aid stations, and could be loaded
with large amounts of supplies and medieal
equipment. Hauled ashore by amphibious trac-
tors, they were immediately available to prop-
erly care for a large number of casualties.
Armored amphibious sickbays were considered
to be a prime requisite in handling casualties
near the frontlines. If such aid stations had
been available at Tarawa, adequate medical
supplies would have been available early, even
if only one or two were successfully landed.
They certainly would have been ideal for the
landing at Iwo Jima, where the aid stations
on the beaches were under fire for several days.

After the Guadalcanal and the Tarawa cam-
paigns, it became evident that certain addi-
tional medical and surgical specialists should be
assigned to the Marine Corps Divisions. In
response to requests coming in from the field,
one psychiatrist and one ophthalmologist were
added to the Headquarters Company of each
medical battalion. In the Iwo Jima campaign,
the operations reports indicated that the psy-

chiatrists were able to segregate and control
evacuation of all neuropsychiatric patients. This
took a great workload off other medical officers
who were then able to concentrate on the care
of the wounded. The work of the ophthalmol-
ogist also afforded much better care for those
with eye wounds.

The Hospital Corps pouch furnished to the
medical personnel attached to the Marine Corps
was too narrow and too deep. Following the
Tarawa operation, a study was started at the
Field Medical Research Laboratory at Camp
Lejeune on developing and improving the Hos-
pital Corps pouch. A modification of the Navy
Hospital Corps pouch was developed and
adopted, which made all supplies accessible,
with separate compartments for morphine
syrettes and other small items.

The sick call cases furnished with the field
medical equipment early in the war were found
to be highly unsatisfactory. These were simply
fiber suit cases which were easily broken and
were not waterproof. When they were opened,
the contents were found scattered. Late in the
Guadalcanal campaign and following it, the
standard Marine Corps field desk was converted
to sick call cases. Separate compartments were
built into these field desks for standard size
ointment jars and bottles. When the desk was
opened up and the legs extended, the needed
equipment was immediately available. This
sick call case was later modified at the Field
Medical Research Laboratory and became a
part of the field equipment issued to all Medical
units with Marine divisions.

Although we had entered World War II
with no experience in the employment of med-
ical units in an opposed amphibious landing,
we had learned a great deal by the spring of
1943, as is shown in the following order issued
on 1 April 1943:

SENIOR OFFICER PRESENT:
EMPLOYMENT OF MEDICAL UNITS
The following are basic instructions for the
Amphibious Employment of medical units of
this Division:
1. GENERAL PRINCIPLES
a. Medical supplies:
(1) Combat loaded.
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(a) Initial requirements to be avail-
able for debarkation with medical personnel.

(b) Remainder to be unloaded with
combat team material.

b. Medical personnel:
(1) Combat loaded.

(a) Combat team and landing team
personnel normally will be with their original
Headquarters (Annex “A”).

(2) Will be equipped with shoulder
holster and a pistol for self-defense when
directed.

2. SHIP-TO-SHORE

a. Medical personnel will land as follows:

(1) In approximately the same wave
as Headquarters to which attached.
(a) Company Aid Corpsmen.
(b) Battalion Aid Station.
(¢) Regimental Aid Station.
(d) Medical personnel with Division
troops.

(2) Earliest possible time following
Shore Party Command Group:
(a) Shore Party Medical Personnel.
(b) Collecting Section.
(3) When tactical situations permit.
(a) Hospital Section.
() Medical Battalion.
(¢) Malaria Control Unit.
b. Supplies and Equipment (paragraph
5):

3. ASHORE

a. Company Aid Corpsmen will give
wounded emergency treatment in Company
Zone of Action.

b. Battalion Aid Station will evacuate
casualties from frontlines to Battalion Aid
Station, treat and prepare casualties for future
evacuation.

¢. Regimental Aid Station will establish
near Regimental Command Post and along line
of drift from Battalion Aid Station.

d. Landing Team Shore Party (Medical)
will be composed as follows:

(1) Collection Section Medical Com-
pany: 1 Medical Officer, 11 Corpsmen, 3 Ma-
rines, and 1 Jeep Ambulance (combat loaded).

(2) Pioneer Platoon: 1 Corpsman.

(3) APA: 1 Medical Officer, 8 Corps-
men.

e. The following are assigned duties at
Shore Party Aid Station:

(1) Medical Officer (Collecting Section
Medical Company) : Segregation and treatment
of patients at Shore Party Aid Station.

(2) Medical Officer (Pioneer Company) :

(a) Coordination of evacuation sta-
tions and report to Division or Shore Party
Commander on evacuation.

(D) Treatment of casualties occurring
in his immediate area.

(¢) Designation of Corpsmen to re-
cord patients evacuated to APA and also 1
Corpsman on APA to record patients received.
(Data to include name, organization, diagnosis,
and serial number.)

(3) Medical Officer (Collecting Section)
and Medical Officer (Pioneer Company) : Litter,
blanket, and splint exchange.

(4) Medical Section (APA): Evacua-
tion by boat to APA, and in addition assist
Company 1 Section.

f. Collecting and Shore Party Medical
Personnel : Establish such emergency Field Hos-
pital as necessary to care for casualties after
the APA’s depart and before Hospital Section
can establish Field Hospital.

g. Hospital Section: Set up Field Hospital,
receive, treat, and separate casualties for evae-
uation.

h. Medical Battalion (less 3 companies) :

(1) Establish Division Hospital and be
prepared to receive, treat, and evacuate pa-
tients from units in the area, or to relieve
other Medical Companies when necessary. Their
ambulances will be available to aid casualty
evacuation from all units, which they serve.
When established, the following will be notified :

(a) Division Surgeon via Command-
ing Officer, Medical Battalion.
(b) Any unit served.

i. Malaria Control Unit will unload on
order. For duties, see Senior Officer Present,
Malaria Control.
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4. INSTRUCTIONS TO MEDICAL PER-
SONNEL

a. Employment in Combat:

(1) No Medical Officer will be assigned
to a unit smaller than a Battalion except Med-
ical Officer in Pioneer Battalion.

(2) Medical Officer will remain with
respective Aid Stations during combat.

(8) Medical personnel will take same
precautions regarding concealment, camouflage,
and local security as combat troops.

b. Handling Casualties:

(1) Attach medical emergency tag to
all casualties when first treated. Fill in name,
organization, nature of wound, and treatment.

(2) Battalion, Regimental, and Shore
Party Medical Section will log all casualties
passing through, showing name, organization,
nature of wound, injury or sickness, and dispo-
sition.

(3) Shore Party Medical Section will
classify wounded in accordance with method
of transportation and expected recovery.

(a¢) Ambulatory.

(b) Litter.

(¢) Nontransportables.

(d) Patients who will become effec-
tives in 10 days will not be evacuated.

(d) Casualty reports will be made
through normal channels to Division.

c. Chain of Evacuation:

(1) Through Battalion Aid Station via
Regimental Aid Station to beach, to APA
or hospital.

d. Exchange of Supplies:

(1) Particular attention will be given
to exchange of litters, splints, dressings, and
plasma between Battalion and Regimental Aid
Stations, Shore Party Medical Section, and
ship or hospitals.

e. Disposition of Dead:
(1) All dead will be tagged, collected
at Battalion Aid Station, and disposed of as
directed.

(2) The Graves Registration Section,
plus 2 dental technicians from Combat Team

will function under direct control of the Chap-
lains. Two Form “N” will be prepared, and
in the case of dead who cannot be definitely
identified otherwise, Form NMS H-4 (Dental
Chart) will be prepared and securely attached
to original certificate of death.

5.SUPPLIES AND EQUIPMENT
a. Individual :

(1) Medical Officer ... .. Unit One
(2) Dental Officer ... ... Unit Two
(3) Corpsmen (Medical) . Unit Three
(4) Corpsmen (Dental) .. Unit Four

b. Battalion Aid (Infantry):

(1) Two Jeep ambulances.

(2) Units 1 to 5 inclusive, 3 each of
units 6 and 7, 4 unit-9, 1 unit-10.

(3) Sick call chest.

(4) Bulk supplies (packed in water-
proof pouches) :

(a) Battle dressings,
large .. ... ... .. 100

(b) Battle dressings,
small ... ... ... .. 500

(¢) Benzedrine
(d) Morphine syrettes,
packet . ... ... 50
(e) Plasma
(f) Plastic leg splints 12
(Battalion Aid Station will be divided three
ways and loaded in landing craft.)

1,000 tablets

c. Regimental Aid (Infantry) :
(1) Same as Battalion Aid (Infantry).

d. Artillery Regiment: H&S and Artillery
Battalions.

(1) Same as Battalion Aid (Infantry)
less 1 Jeep ambulance and 10 canvas litters.

e. Special and Service Troops:

(1) Same as Battalion Aid (Infantry)
less Jeep ambulance. Twelve folding litters in
place of canvas litters.

f. Collecting Section (Medical Company) :

(1) Same as Battalion Aid (Infantry)
less 1 Jeep ambulance and sick call chest.
Twelve folding litters in place of canvas litters.



170 HISTORY OF THE MEDICAL DEPARTMENT OF THE UNITED STATES NAVY IN WORLD WAR 1l

(2) Additional Aid Station Equipment—
120 units of plasma, 5 expeditionary cans, 1
lister bag, and 1 utility box.

(3) 20 percent bulk supplies of Medical
Company.

g. Medical Company (less three collecting
sections) :

(1) Inmitial Group:

(a) 1 Jeep ambulance, combat
loaded.!

(b) Two 4 by 4 one-ton trucks, combat
loaded.?

(¢) 2 field ambulances, combat
loaded.t

(d) 1 trailer, water.

1 This equipment will include portable surgery with necessary
instruments and sterile packs to enable them to perform ab-
dominal surgery within first 24 hours; 50 stretchers, 50 blankets,
50 cots, and four tarpaulins.

(e) 1 one-ton trailer, cargo.

(2) Secondary Group:
(a) Remainder of equipment and sup-
plies of 72-bed hospital included in No. 1
priority.
(3) 40 percent bulk supplies of Medical
Company.
h. Medical Battalion (less 3 Medical Com-
panies) :
(1) H&S Company:
(a) 1 Jeep.
(b) Officer equipment.
(2) Two Companies (Medical) :
(a) Supplies and equipment for two
Medical Companies. When additional Medical
Company is assigned to Infantry, Regimental,
or Artillery Regiment, their supplies and equip-

ment will be divided as Medical Companies
normally with Infantry Regiments.



Chapter VI

Medical Service With Amphibious Forces
in the Saipan Operation

Eugene R. Hering, Captain (MC) USN

During the amphibious assaults on Japanese
strongholds in the Pacific from Guadalcanal
to Okinawa, the United States Marines suffered
approximately 95,000 battle casualties. The
thousands of wounded in the first few days
of the assaults on Tarawa, Guam, Peleliu,
Saipan, Tinian, and Iwo Jima would have
taxed the efforts of even a dozen well-equipped
major hospitals. To provide every phase of
medical attention, from initial first aid to defin-
itive treatment, was the mission of the medical
service of the Amphibious Forces in the Pa-
cific. In addition it was necessary to maintain
the health of the 300,000 troops who were often
encamped in disease-infested areas. Instituting
preventive medicine measures, supervising
sanitation, weeding out the physically unfit,
training medical officers and corpsmen, and
welding these personnel into a smoothly fune-
tioning organization, were some of the prob-
lems facing the Field Medical Service of the
Navy Medical Corps. The Medical Department
of the forces afloat who closely supported the
Landing Force also had similar, almost over-
whelming, tasks to perform.

The initial planning for field medical service
was done by a handful of medical officers who
by long association with the Marine Corps
foresaw the need for building up of this special-
ized branch of the Navy Medical Corps. No
training school existed for this particular func-
tion of the Medical Department and only a few
officers had availed themselves of the opportun-
ity to attend the Army School of Field Medicine
at Carlisle, Pa. As a result, all through the war
there was a lack of medical officers well versed
in staff administrative work and the tactical

employment of medical troops in the field, to
administer the large foree that eventually was
on duty with the Marine Forces in the Pacific.

The modernization of equipment and the pro-
mulgation of new doctrines appears to have
been based on local decisions rather than on
directives emanating from the Bureau of Medi-
cine and Surgery, perhaps because there was no
department in the Bureau dealing exclusively
with Field Medicine. It was not until late
1942 that liaison between the Bureau and the
Headquarters Marine Corps was established;
in fact a full fledged amphibious medical service
was not created until 1946.

This slow development of the Medical Service
shows the need for continuous medical pre-
paredness in times of peace. Our modern
Amphibious Forces actually came into being
with the inception of the Fleet Marine Force.
There had been landing maneuvers prior to
this time and much study of the problems of
landing an attack force had been undertaken
by Marine Corps Schools, but the formation
of the Fleet Marine Force served to crystallize
the aims of the medical components and gave
to this specialty in military medicine the status
it deserved. The Navy doctrine for landing
operations, first conceived in 1934, was devel-
oped in the maneuvers in 1935, 1936, and 1937,
which revealed the immense problems involved
and indicated a solution for some. The Landing
Operations Doctrine then evolved was logical
and sound for the size of the units involved. It
was then realized that extensive medical sup-
port was needed, for the reports of those man-
euvers were unanimous in their recommenda-
tion for the assignment of more medical per-
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sonnel. This is understandable when one reads
that the hospital section of a provisional medical
company in the brigade maneuvers on Culebra
in 1939 consisted of one medical officer and
six hospital corpsmen.

Early in 1940 two medical companies were
formed. As they were rather an orphaned outfit,
with no one to look after their pay, messing,
accountability, and zone of operation, a head-
quarters and service company was authorized
soon after and the brigade surgeon was given
additional duty as commanding officer of what
was then designated the Brigade Medical Bat-
talion. Two more companies were added later
the same year and when the division was formed
a fifth company came into being to give more
medical support. This then was the sum total of
our Medical Field Service at the start of the
war.

Following experiences at Guadalcanal, and
with the formation of more marine divisions,
the need for additional medical support became
apparent. An independent medical battalion of
five medical companies was formed and sent to
the South Pacific as reserves to give medical
support where most needed. These companies
never functioned efficiently in that capacity
because of the tactical situation which pre-
vailed. Eventually the battalion was reduced
to three companies plus a headquarters section
and became the Corps Medical Battalion, em-
ployed as an echelon of medical support in the
rear of the division.

As the scope of operations progressed and
forces of almost Army dimensions were acti-
vated, the medical needs increased proportion-
ately. To meet this need, three corps evacua-
tion hospitals were organized and trained, the
first one being ready in time for the Iwo Jima
operation.

During the final operation of the war in the
Pacific, the medical support of the two divisions
engaged consisted of the organic medical sec-
tions of battalions, regiments, and separate
battalions, the organic medical battalions of
each division, one corps medical battalion, and
two corps evacuation hospitals.

On V-J Day approximately 700 medical
officers, 230 dental officers, 90 Hospital Corps
officers, and 10,000 hospital corpsmen were on

duty with the Marines in the Pacific theater.
This was a far cry from the handful of medical
personnel available to Capt. Warrick T. Brown
(MC) USN, on the 1939 maneuvers.

The responsibility of the medical service of
the forces afloat was well stated in the doctrine
of 1938. The need for hospital ships and
especially fitted casualty carriers was clearly
shown and their use was outlined. That more
of these ships were not available at the start
of the war and that the few available were
initially not better fitted into the tactical plans
of the forces afloat is not surprising, in view
of the uniform lack of all types of service
vessels in the Navy at that time. Although the
need for specially built assault transports had
been apparent for some time, it was not until
1941 that such ships were actually in opera-
tion. One concept that greatly affected our
medical planning was the doctrine, enunciated
in the Transport Doctrine of the Amphibious
Forces of the Pacific Fleet, that an assault
transport could care for 150 litter cases and up
to 325 ambulatory wounded. This doctrine was
probably born of necessity, because of the lack
of hospital ships and casualty carriers, but it
wasg a dangerous concept and wholly incon-
sistent with adequate care of casualties. It
was part of a pattern of thought which per-
meated the forces afloat and influenced the
establishment of hospital facilities ashore. It
was the “bed for a casualty” type of thinking;
in other words, as long as the wounded man was
in a bunk and out of sight of the troops, part of
the medical mission was accomplished. It must
be recognized that war wounds are surgical
problems, best handled by a trained surgeon
during the golden hours of early surgery. When
one considers the facilities and personnel re-
quired to care for 150 seriously wounded
patients, as well as for 325 patients with minor
wounds, it becomes apparent that 3 medical
officers with limited equipment, regardless of
their talent or heroic efforts, will not suffice.

Early in the war, our forces did not enjoy
the mastery of the sea and air which character-
ized the later amphibious operations. Trans-
ports were forced to retire to the open sea in
the late afternoon to insure space for maneuv-
ering to avoid air and submarine attacks; they
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could not return to the transport area until an
hour after daylight. This was the weakest link
in our evacuation chain and medical service. On
a hotly contested beachhead it was impossible
to establish surgical installations ashore until
D-day-plus-2 or 3, and with no ships available
for the evacuation of patients at night those
casualties that occurred in the late afternoon or
during the hours of darkness often spent many
hours on the beach or in open boats, before
reaching facilities that could provide definitive
treatment.

Hospital ships and ships fitted as casualty
carriers (APH’s) were not available in suffi-
cient numbers to cover the entire theater of
operations, and because of the dangers of enemy
attacks, they were used cautiously. At Tarawa
they were kept about 80 miles away and did
not anchor to take on casualties until the
operation was completed. One hospital ship
took approximately 265 casualties from the
transports and the other did not receive a pa-
tient. At Saipan no hospital ship was available
until the third day, and thereafter only at
irregular intervals. In the final operation at
Okinawa 2 hospital ships and 2 casualty car-
riers were present at all times. It is ironic
that the only hospital ship to suffer major
damage and casualties was steaming away from
the scene of combat fully lighted, while those
that were lying in close support, just off the
landing beaches and within the protecting ring
of our pickets and transport area defenses,
suffered no damage.

The use of LST’s for casualty handling and
distribution was developed relatively early in
the South Pacific campaigns. Designated LST
(H)’s, and staffed with surgical teams from
rear echelons for each operation, these ships
became an important link in the chain of evac-
uation. One LST (H), the 464, was completely
refitted as a hospital ship to give close support
off the beach. She proved ideal for giving early
definitive care when further evacuation could
not be accomplished. In the Central Pacific
campaigns, until the Iwo Jima and Okinawa
operations, there was a lack of this type of
vessel; 6 had been lost by explosion of ammu-
nition just prior to the Saipan campaign, neces-
sitating a complete revision of plans.

At Iwo Jima, one LST employed as an LST
(H) received and distributed almost 2,600
casualties. Okinawa saw the employment of
these ships in sufficient number and with ade-
quate staff and equipment to carry out their
mission. Plans for later operations called for
even greater use of these craft for casualty
handling.

One of the greatest burdens placed on the
Field Medicine Department was the supervi-
sion of sanitation and the institution of preven-
tive medicine measures. Although the staff
manuals and operation orders maintain that
measures for the prevention of disease are a
command function, too often the tremendous
importance of this administrative phase of a
military operation was overlooked. As a result,
the record of our fight against tropical disease
was not an outstanding one.

There are many reasons for the failures in
this field. Medical Intelligence was for the most
part entirely lacking or so distorted that no
accurate picture of the diseases prevalent in
an area was available. Initially it was actually
believed in certain commands that white men
could not contract filariasis. The intensity of
malarial infection was underestimated. Very
little information was available regarding
scrub typhus. In the later campaigns the pen-
dulum swung completely over, and on the last
operation, Okinawa, the troops were fully pre-
pared for any diseases and health hazards that
might exist.

When it became apparent that disease was
taking a far greater toll than Japanese bullets,
specially trained malarial and epidemiological
control units were organized and assigned to
marine divisions. These organizations were of
inestimable value in that they provided well-
trained personnel whose sole function was in
the field of preventive medicine. The entire
program fell short of fulfillment, however, be-
cause there were no labor details to carry out
the recommendations of these units. A sufficient
number of trained and equipped personnel were
never available to carry out preventive medi-
cine measures on a large scale. Regardless of
the indoctrination and discipline of combat
troops, they are incapable of doing both the
fighting and the necessary house cleaning.
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Eventually details of 50 men from the Seabees
were assigned the mission of carrying out
disease prevention measures for each division.
This arrangement was still inadequate, for these
personnel were never available for sufficient
training. Their prime mission was the building
of roads and airports, so that their use for
sanitation and disease control was limited.

The answer to disease control on a large
scale is the formation of a trained and equipped
unit acting directly under control of a section
of the Medical Department whose primary mis-
sion is sanitation and epidemic control. With
the threat of bacteriological and atomic warfare
and the need for trained personnel for decon-
tamination, such a unit assumes added import-
ance.

The Saipan operation, as the midphase of
the offensive against the Japanese, lends itself
well to a portrayal of amphibious medical serv-
ice, afloat and ashore. There was both furious
resistance on the beachhead reminiscent of
Tarawa and prolonged fighting over rugged ter-
rain that gave the Medical Department an
opportunity to establish itself fully ashore and
assume its vital role.

It is well to emphasize that in the assault on
Saipan the Medical Department personnel had
many advantages over those engaged in the
earlier campaigns. First, there were more ships,
planes, men, and supplies; and relative mastery
of the sea and air was ours. Second, malaria
and the rigors of a tropical climate were absent.
Third, there were honest and forthright reports,
both written and verbal, of preceding opera-
tions, pointing out mistakes and making recom-
mendations for their correction. Fourth, 50
percent or more of the medical officers and
hospital corpsmen had been in combat and
therefore knew the demands to be made upon
them. Fifth, the outfit, by bitter experience in
battle, appreciated the Medical Department and
spared no effort to provide the medical unit
with assistance in training, planning, and intel-
ligence concerning the coming operation.

The most important phases of an operation
is the training period preceding it. It is during
this period that the lessons learned in previous
combat are evaluated and translated into oper-
ating doctrine while the replacements for those

lost in previous combat are welded into a team
that will act with automatic precision in the
face of whatever hazards are encountered.
The training period officially began on 15
January 1944 on the broad high plateau of the
northern end of the “Big Island,” Hawaii.
Battalion, regimental, and separate battalion
medical sections, besides carrying on the routine
sickbay activities, closely participated in all
of their organization’s field problems. The med-
ical companies, for the first time, were biv-
ouacked together under the administration of
headquarters company of the medical battalion.
These companies were rotated through three
types of training. An Army hospital on the
outskirts of the bivouac area provided hospi-
talization for our sick. Two medical companies
and various specialists from other companies
served on the staff. This allowed for basic
training of technicians and kept professional
interest alive. A field hospital in the bivouac
area, which was staffed by 2 medical companies,
gave both medical officers and corpsmen a
chance to thoroughly familiarize themselves
with the equipment they were to work with in
the field. The third type of training consisted of
participation in field problems for 1 month and
establishment of the medical company instal-
lation in a variety of locations and situations.
Classes were held throughout the division for
basic training in plasma administration, record
and supply work, blackout precautions, evacua-
tion of tanks, loading of DUKW’s and amph-
tracs with simulated casualties, and many other
details. Every medical officer and corpsman in
the division was given training in the care and
firing of small arms. Most of the company aid
men on their own initiative mastered all of
the various weapons carried by the Marines of
their platoons, including the 50-caliber machine
gun; bazooka, 37 mm. gun; and light mortar.

As a forerunner to actual planning, com-
ments from all medical officers who participated
in the Tarawa operation were secured and eval-
uated. Amphibious warfare is an ever-develop-
ing science and comments on any previous oper-
ations were considered, not in the light of
mistakes that occurred, but rather in regard
to the lessons learned. Several elements of doc-
trine regarding supplies, equipment, and tac-
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tical employment were evolved from these
lessons.

Experience had shown that the field units, as
issued, were of little value for battalion and
regimental use. On the way into the beaches
at Tarawa, many corpsmen had been hit and
their equipment lost with them. Thus if a corps-
man detailed to carry in “Unit X” was lost,
there was a shortage of battle dressings; if the
men detailed to bring in the boxes of plasma
hecame casualties, there was a shortage of
plasma. The equipment and supplies as issued
were individualized too much. To offset this,
assault medical packs made from the canvas
carrying case and filled with such vital items
as battle dressings, plasma, morphine, and sulfa
drugs were prepared in identical loads for all
units of the division. These assault packs, plus
litters and plywood splints, were the sole initial
allowance of the battalion aid sections. Further,
the jeep ambulance was loaded with splints,
litters, blankets, extra plasma, and a compact
sick call chest.

For immediate resupply, one amphibian
tractor stationed off each regimental beach was
assigned to the Medical Department and carried
a full load of litters, blankets, and splints, as
well as resupply units in 50-pound cases, con-
taining plasma, battle dressings, morphine, and
sulfa drugs. These amphibian tractors were to
lie alongside the logistical control boat and be
available to any section of the regimental
beach on call.

Vehicles were combat loaded with medical
company equipment in such a manner that
when landed they could proceed at once to
their designated location inland and set up a
surgical installation. The rest of the supplies
and equipment, sufficient for 30 days, was to
come ashore when general unloading started.

Because heavy casualties were expected on
the beachhead, collecting sections were equipped
and personnel trained to function in the same
capacity as battalion aid stations. Also, because
it was believed that the regimental commanders
would be so involved in the heavy fighting as
to prevent them from assuming responsibility
for the assigned medical companies, the medical
plan called for all companies to come under
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division control once the transport areas were
reached, and to land on division order only.

One glaring error in the planning was over-
looking the problem of civilian casualties.
Previous operations had been on sparsely
settled atolls or islands, where the problem of
handling large scale civilian casualties did not
arise, but early in this campaign it fell to the
division medical service to provide humani-
tarian care for civilians at a time when the
medical personnel were already taxed to the
utmost in caring for the wounded.

On Hawaii the morale of the troops was never
higher. Good food, a healthy climate, and 5
months of hard training had molded them into
a confident, poized unit. Embarkation of med-
ical personnel and equipment started the first
week in April 1944 and proceeded smoothly,
due mostly to the direction of the medical offi-
cers who had attended the transport loading
school. As dock space allowed only one regimen-
tal combat team to load at a time, there was a
continuous flow of equipment and supplies from
our encampment at Camp Tarawa down to the
docks at Hilo, 60 miles away. A chart showing
the location of all medical supplies and equip-
ment aboard the various transports was in-
cluded in the administrative order. Medical
personnel of the assault waves were loaded and
with their respective troops and medical com-
panies were distributed among 5 transports to
reinforce them initially for casualty handling.
The over-strength allowance of medical officers
was distributed among the LST’s having no
medical officers aboard to take care of troops
en route.

D-day for the Saipan operation was 15 June
1944. Long before that time our naval gunfire
and bombing had been crashing into the beach-
head and selected inland targets, until it was
difficult to believe that anything could live in
that area. This same impression had been rudely
shattered at Tarawa, however, and every glass
available was trained on the beachhead by those
not in the assault, as the leading amphibian
tractors left the line of departure and wallowed
in toward the reef. There followed breathless
moments as they came closer and closer, then
geysers of water could be seen in and around
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the first vehicles and all illusions of an easy
landing were gone.

The first casualties reached the transports
at 1015 and from then on almost every return-
ing boat brought its load of wounded. The two
Marine divisions that landed abreast that day
suffered 1,750 casualties before the next morn-
ing. What was occurring ashore could be sur-
mised in part from the reports of the individual
battalion surgeons. Much, however, must be
read between the lines as the heroic sacrifices
that characterized the performance of the
troops and medical units alike is imperfectly
brought out in the documents of battle.

The Sixth and Eighth Regiments landed
abreast with two battalions of each regiment
in the initial assault. Company aid men went
ashore with their respective platoons, whether
in the first wave or the succeeding ones. The
battalion aid sections landed uniformly in the
fourth and fifth waves. Collecting sections were
scheduled to land in the first waves of the
second trip of the amphibian tractors, and
