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This report 1is an outstanding analysis of the aerial wining cam-
paign against Japan in World War II. Cf particular significance and
worth are the sections on "Aims and Results," and "Implications for
the Future." They should bc required reading for every military
officer who is seeking a balanced perspective for the prosecution of
war or limited war.

The phenomenal rzsults of the B-29 aerial mining campaign against
Japan have been too soon forgotten. As a matter of fact, few military
persons ever learned that the total tonnage of Japanese shipping sunk
and damaged (immobilized) by mines in the last six months of the war
was grester than that which can be attributed to all other agents com-~
bined, Including submarinee, ships' gunfire, and Allied bombing. This
was a ramarkable accomplishment ccnducted by a relatively small portion
of the Air Force. As the author points out, the so-called body count
of ships sunk and damaged is often misleading. The impecrtant consider-
ation was the actual impact on the Japanese desire to continue the war,
and cne c?n readily conclude from the interrcgations of Japanesa civilian
and military leaders immed{ately sfter the war that the mining and its
resultant immobilization of shipping was a major factor. The success
of this campaign was a tribute to the flexibility of thouyght of those
Ailr Force leaders who authorized the diversion of some aircraft from

their traditional Lombing role tn that of zerial mining.

We may uot know until later what impact the mining of Haiphong had
on North Victnam decisions concerning the war, but onc thing is certain:
the uining was effective in stopping shipments by sea.

As the aithor very wisely points out, one can easily imagine in this
pericd of national revulsioun toward war-like operations that aerial min-
irg could be one of the few politically palatable/feasible operations
acceptable to our government under some circumstances.

There 1s no doubt in »y mind that should large-scale aerial mining

be required in time of ratioral emergency, the Air Force will have tc

acconplish the major portion of it. Although mining has been assigned
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«s a primary mission to the Navy, it is most likely that Navy aircraft,
as in World War II, will be preoccupied with surface surveillance and
antisubmarine warfare.

Because the mine is a "two-edged" weapon and a threat to friendly
as vell as enemy ships, it is essential that the Navy participate in
the planning and technical aspects of mining operations. However, be-~
cause mining operations are so often coordinated with and conducted
much Jike other air operations, it is equzlly essential that Air Force
personnel have a thorough understanding of aerfal mining. At the moment
there are only a handful of persons in any service who have such an
understanding. The opportunities for becoming an expert are unlimited

and offer a way to contribute to our national security.

Kenneth L. Veth
Rear Admiral, USN (Retired)
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PREFACE

This account of a major aerial mining campaign in Worid War II
reports on one of several mission-oriented studies concerned with the
strategy and tactics of aerial interdicticn. They are part of the
broader, USAF-sponsored General Purpose Forces program under which Rand
has been doing research on the conceptual, operational, and technical
aspects of Air Force missions ir the tactical area.

Several of these studies have examined current and projected capa-
bilities for offensive mine warfare in possible future conflicts. Cne
recent report* deals with an important but little erplored use of zerial
mines for interdiction in situations where political constraints in-
hibit the use of more provocative weapons.

The present study of one of the most successful mining campaigns
of the past was undertaken because it sheds light on a fom of aerial
warfare that is not well understood and may prove of greater ccncern to
the Air Force than is now realized. Aerial mining is a primary function
of the Navy gnd a collateral function of the Air Force. In some future
conflict, however, the Air Force may once again be called upon to assume
the principal responsibility for this mission, as was the case during
the war in the Pacific. In the B-2% mining campaign, the Navy's role
was tc provide technical support to the Air Force, which was charged
with fhe conduct of the campaign.

Offensive mine warfare is potentially too important to leav. its
development to a few dedicated mining specialists, or to a single ser-
vice. If it is to be absorbed into the mainstream of military planning,
avcial mining will require the same statf-wide attention, in the Air
Force as well as in the Navy, that is now reserved fo: the more tra-
ditional uses of air power. This report is therefore addressed to those
agencies of the Air Force whose responsibility it is to plan and pre-
pare for different forms of aerial warfare in pussible future conflicts.

*
J. W. Higgius and H. A. DeWeerd, Land-Based Air, Sea Mines and

Maritime Interdiction: B-52 Capabilitiee Illustrated in Mediterranecan
Limited-War Scenarios (U), The Rand Corporation, R-1251-PR, July 1973
(Secret).
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This study owes much to the excellent comments and suggestions
from my Rand colleagues, Carl Builder, Edmund Dews, and Alfred Goldburg;
I am sincervly grateful to them and hope that the finished product re-
flects the time and thought they put into their reviews of an earlier
draft. I also wish to thank Eleanor Wainstein for the invaluable source
material she retrieved in her search of the National Archives.

In order to keep footnotes to a minimum, a dual system of indicat-
ing sources was used in this report. Where no page citations were con-
sidered ne:essary, sources are indicated by an elevated number in
parentheses in the text, corresponding to one of the numbered publica-
tions in the list of references. Cn the ~“her hand, footnotes used to
provide page citations or explanatory comments are indicated by con-

ventional marks such as asterisks.
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SUMMARY

The B-29 mining campaign against Japan's Inner Zone, which started
at the end of March 1945, was preceded by a twc-year mining effort
directed mainly against conquered territories in Japan's Outer Zone.

A brief review of this effort shows that aerial mines, whose first use
in the Pacific was in early 1943, accounted for the major portion of

this activity. The record was spotty and varied from theater to theater,
depending on the attitudes of the commanders involved tcward mining,

and on their willingness to divert aircraft to this mission.

The genesis of the B-29 campaign deals with some of the obstacles
that the advocates of aerial mining--a small group of Naval mine-warfare
officers--had to overcome in order to get approval for this operation
from higher authority. An importan* factor in the situation, apart
from the general failure to appreciate the potential of mining, was the
conflict over strategy between those who advocated a massive invasion
of the Japanese home islands and those who believed in the less costly
methods of aerial bombardment and naval blockade.

The account of the conduct of the campaign describes some of the
operational features that are thought to be of more than historical
interest in plannirg for mine warfare in the future. Among them is
the role played by enemy countermeasures, and the opportunities that

the minelayers had, but did not always seize, to thwart the nine-
clearing effort. i\
The ey section of the report is the on« dealing with aims and re-

sults. It discusses the twin effects cf ship sinking and ship immobii-
ization, and the contribution made‘by each, incofar as the inadequate
data permit. These two cbjectives %re analyzed in some detail, includ-
ing the preoccupation with the ”bodfwcount" of snhip losses. Also de-
scribed are other, less familiar effects of the mining which coatributed
to the overall results of the campaign. TIts total impact upon the dis-

ruption of Japan's maritime traffic and the consequant strangulation of

her economy s illustrated in tables and graphs showing tte decline in

the imports of essential commodities.
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The concluding section recapitulates some of the major lessons

of the campaign and suggests their possible bLearing upon the future.

It points out the rnle the Air Force may be required to play in future

mining operations, and the present anomalous division of this mission

between the Air Force aﬂd the Navy. It emphasizes that mining could

provide a unlque capability in limited wars, where political constraints

inhibit the employment of more destructive weapons, but this potential

is unlikely to be fully reilized without a change in the present atti-

tudes toward mining.




PE Ry AT ]

FOREWORD ..vceccecesnecenosscocssasossscscavassanns ctesessann 114
PREFACE ® 9 0 0 60 060 0 0 00 PO P P E T OSSN GO BN OSSO se e re e v

SUMMARY ..ciieeeceocennoonsesacooansosaneaaacssssasssnasnsas vii

Section
T. INTRODUCTION ..cecevveecocecsnsancacanscacssasassssacanas 1

IT. AERIAL MINING IN THE PACIFIC BEFOR:z THE
B~29 CAMPATIGN ...ovevevennsvecnasannnns 2685000 0Qa 5

III. GENESIS OF THE B-29 MTNING CAMPAICN ....ccvovvcanacnne 15
Strategies at ISS1@ ..vieevreonsesccccsonccocnncsass 16

The Strategic Bom! ing Campaign: Setting
Prioritles .....-ccveeevnaen 00080000 0 0.00CTIG TF0 00 G 20
Mining the Japanese Homeland .......cec0veevnncccsnn 24

IV, CONDUCT OF THE CAMPAIGN ..cieieeesconcososcassansesanns 31
Pattern of Operations ......cceeveeevenececcnnnne s 34
Mine Delivery Tactics .v.ecveeeveveroscenncanns 30 00.0C 41

The Battle of Wits Between Minelayers and
Minesweepers ...ceeeereccnveaans 0'00 60 QO OCTDOVDTOTE 44

V. AIMS AND RESULTS tivcveeconccncacaanaascnsnnas 06 QB GO0D 51
Collapse of the Empire ..eeeeveenrsenassencescnnsass 52
Ship Sinkings Versus Blockade .....viveeeecnnnnenss . 59

VI. TIMPLICATIONS FOR THE FUTURE ...ceecncvescscannanssnse e 72
The Future Potential of Offensive Mining ....... 0UOK 72
Mines are Still Orphans ....ceeeevasenerccsseecanans 73
Objectives of Aerial MIning ....ccvvevesccnenns 7000 0 76
Measures and Co'ntermeasures ....eeeeeesss 5 0I0T0 000 6T 77
Coordinatioa of Mining with Other Operations ....... 77

REFERENCES .....cc00evenne G0 C0 G0 0000000 MO 03D 79




Rk 4

—x—

The planning, operational, and technical execution
of 20th Air Force aircraft mining on a scale never
before attained, has accomplished phenomenal results
and is a credit to all concerned.

Fleet Admiral C. W. Nimitz, USN
Commander in Chief
U.S. Pacific Fleet




I. TINTRODUCTION

The Air Force mining campaign against Japan which earned such high
praise from the Navy was carried out by the Marianas-based B-29s of
General LeMay's XXI Bomber Command under the code name of Operation
STARVATION.* It began in late March 1945 and lasted, with some inter-
ruptions, until the war ended five months later.

It was not the first use of aerial mines in the Pacific, nor the
first to be carried out by B-29 aircraft. A number of other American
and Allied air forces, including the B-29s of the XX Bomber Command in
the China-Burma-India Theater (CBI), had been laying mines in Japan's
Outer Zone for over two years preceding the final campaign from the
Marianas. But this last effort was the most concentrated and the most
successful of its kind in the Pacific Theater; it was also the first
to be directed against Japan's Inner Zone,** which hitherto had been
inaccessible to Allied minelaying, except through occasional submarine
forays.

The campaign was outstanding in many respects. More mines were
laid in five months (over 12,000) then were ciropped by all the other
aircraft in the Pacific in more than two years (over 9000). The 'phe-
nomenal results' mentioned by Admiral Nimitz included at least 700,000
(and possibly as much as 1,250,000) tous of Japanese shipping sunk or

*
I have tried to avoid this unfortunate code name by resorting to
various circumlocutions or referring simply to "the minfng campaign."

*The terms Outer Zone and Inner Zone are used in most reports
and histories of the war in the Pacific but are never defined in pre-
cise geographical terms. The nearzst thing to a definition is provided
by captain S. W. Roskill, RN, in his authoritative history of The War
at Sea: "The Japanese tried to meet their import needs from what we
may call the 'Inner Zone' of their Empire--the homeland, north China,
Manchuria and Korea--rather than from the 'Outer Zone' where lay all
their conquests of 1942" (Ref. 14, Part I, p. 233). This definition
roughly corresponds to common usage which, however, was by no means
uniform. One might argue, for instance, that the Inner Zone stretched
farther along the island chain of the Ryukyus down to Formosa, and
included the conquered mainland areas bordering the East China Sea.
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severely damaged. Perhaps more important, much of the surviving ship
tonnage was bottled up in mined harbors for prolonged periods while
waiting for the mines to be cleared, which led to a virtual paralysis
of Japan's essential maritime traffic.

High-ranking Japanese civilian and military officials who were
interrogated by the U.S. Strategic Bombing Survey immediately after
the war testified that the economic effects of the mining blockade
had been as serious as those of the bombing attacks on Japan s urban-

industrial areas:

Prince Konoye said that the aerial sinking of Japanese
vessels and the B-29 aerial mining of Japanese harbors
were equally as effective as the B-29 attacks on Japanese
industry in the closing stages of the war when all food
supplies and critical materials were pravented from reach-
ing the Japanese home islands.*

The astonishing success of the B-29 mining campaign was not anti-
cipated by the top military leaders of World War II. 1If it had been,
of fensive mine warfare on a large scale might have been undertaken
earlier, and with more resources than were reluctantly allocated to
1t.(5) It is even possible that the Joint Chiefs of Staff might have
reconsidered the controversial plan for the massive invasion of the
Japanese home islands, which was part of the agreed Allied strategy
for the defeat of Japan.

One reason for this lack of foresight may have been that in the
Navy as well as in the Air Force minelaying was held in low esteem
and was always subordinated to the more glamorous combat missions.

It got scant attention from strategic planners in peacetime and was
only belatedly considered in wartime plarning. 1In the words of the
official history ot t*= Army Air Forces:

At the beginning of World War II, neither the Navy nor
che AAF was keenly interested in the use of the mine as

*
Reference 3, p. 3. Prince Konoye, one of Japan's elder states-
nen, had been premier during part of the war.
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a strategic offensive weapon and consequently there was
a serious lag in the mining program, both in the develop-
ment of new weapons and in their employment.*

The Navy authors of the U.S. Strategic Bombing Survey report on
the offensive minelaying campaign in the Pacific came to a similar

conclusion:

There was at no time in the past war an over-all plan for

a mining campaign against the Japanese, and as a consequence
offensive mining was nct included in the major strategy of
the war.... Mines ... were orphans during the war ... much
of the initiation and promotion of the minelaying campaign
can be traced to the relatively small group of enthusiasts
engaged in the work, **

The low regard of our wartime leaders for mine warfare does not
geam to have been shaken by the demonstrated success of the B-29 canm-
paign, for it is still evident in their post-war memoirs. Admiral
King, who as Chief of Naval Operations had a special interest in the
war in the Pacific, did not even consider the campaign worthy of men-

(16) Neither did the President’s Chief of Staff, Admiral Leahy.(ls)

tion.
This neglect was not confined to naval officers alone. The wartime com-
mander of the Army Air Forces, General H. H. Arnold, had devoted his
life to winning greater recognition for the role of air power. The
claims for the versatility of this new weapon were dramatically borne
out by the unforeseen success of the B-29s in their novel role of mine-
laying. Nevertheless, he referred to this operation in his memoirs
with a few casual sentences, such as "Another task given to the Twen-
tieth Air Forcz, in conjunction with U.S. Navy submarines, was that of

w(17)

bottling up the Japanese ships in their home waters. Even General

LeMay, under whose command the B~29 campaign was conducted, only de-

voted two short paragraphs to it in his memoirs.(ls)
The unique conditions that made offensive mine warfare an except-

ionally valuable instrument in the war against Japan may never recur.

*
Reference 1, p. 662.

*k
Reference 3, p. 25.
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But there could be a number of other situations in future conflicts,
or in crises short of overt military conflict, in which aerial mines
may provide an important, and perhaps indispensable capability that
would be of direct concern to those charged with strategic planning
for future air warfare.

It is primarily with that audience in mind that this selective
account of the B-29 mining campaign against Japan has been prepared.
Those more interested in the operational details of the campaign may
refer to the sources cited in the list of references, and to other
mission reports and unit histories.

The object here has been to provide a convenient overview of the
operation as a whole, and of the strategic setting in which it occurred.
This account, and the lessons that can be drawn from it, clearly indi-
cate that we would be repeating the mistake made in World War II if we
continued to neglect aerial mining in favor of the traditional weapons
of aerial warfare. Offensive mine warfare has proved its wvalue; its
potential usefulness in the future is limited only by the lack of recog-
nition from which this particular use of air power has unaccountably

suffered. 1
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II. AERIAL MINING IN THE PACIFIC BEFORE THE B-29 CAMPAIGN

The B-29 mining campaign from the Marianas will be seen in better
perspective i1f we take & brief look at the mining effort in the Pacific
that had preceded it. This earlier effort, apart from its direct re-
sults, had served as a valuable training period for the mining special-
ists whose experience was used to gocd advantage in the B-29 campaigr:-
The British had been engaged in aerial mining in the European theater
long before, but it is not as easy tc transfer experience between ]
forces of different nationality or between widely separated theaters. i

Aerial miuning did not begin in the Pacific until three and a half ;
years after the Germans had first introduced this form of warfare,
shortly after the outbreak of the war in 1939. The German use of
aerial mines had come as a complete surprise to the British. They had ;
been expecting mines to be laid by surface ships or submarines, but :
not by aircraft. Neither were they prepared at first to cope with the
German magnetic influence mine, although they themselves had invented
this type of mine in World War I.* i

Prior to the B-29 campaign, the mining effort in the Pacific never
came anywhere near the scale it had reached in the Evropean theater,

*%k
where the RAF dropped over 9000 mines in the first five months of

1944--a figure that was exceeded only by the record tctal of more than i
12,000 mines dropped by the B-29s in a similar five-month period ]
against Japan. But the B-29 campaign occurred during the closing phase é

of the Pacific war and it had taken a long time to reach this scale of
effort.

The first aerial mining mission in the Pacifjc was flown in Feb-
ruary 1943 when the U.S. Tenth Air Force based 9n India dispatched ten

B-24s--which had to be armed with British mines--to mine the Rangoon

T —
R, . —

*
J.R.M. Butler, Grand Strategy, Vol. I1I, HMSO, London, 1957, p. 86.

**Reference 14, Part I, p. 289. The figure cited by Captain
Roskill is 9637 mines. Because of slight discrepancies irn the sta-
tistics given in different sources, I have often used round numbers in
this report.




River in Burma. Minelaying by other means-~s:rface ships and sub-
marines--began at about the same time but never amounted to more than

a small portion of the total mines used in the Pacific, mcst of which

were dropped by aircraft, as shown in Table 1.

Table 1

MINES TAID "N THE PACIFIC
BY DIFFERENT CARRIERS

Mines on
Carrier Target
Submarines 658
Surface ships 2,829
Aircraft® 21,389
Total 24,876

SOURCE: Reference
3, Appendix B.

aIncluding B-29
campaign.

The reason for the small number of mines laid by submarines is

that their limited paylnad was usually devoted to torpedoes, which
probably were regarded as producing better, or more ezsily observed,
results. Mines were carried not so much by choice as by necessity,

since there were periodic shortages of torpedoes.

... in the early months of the war, torpedo attacks on
enemy shipping were awarded the priority.

Paradoxically, the torpedo shortage that developed as

the war expanded implemented the long-awaited opportunity
for minelaying. As there were not enough torpedoes to
fully load all submarines*going out on patrol, space be-
4 came available for mines.

*
: Theodore Roscoe, United States Submarine Operations in World War
] JI, United States Naval Institute, Annapolis, Md., 1949, p. 179.
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Despite its modest scale, the mining done by submarines was im-
portant. Prior to the B-29 campaign, it had been the only means of
laying mines in the protected waters of Japan's Inner Zone and in some
of the important harbors of the conquered territories. This had a dual
effect, since the mining of harbors often forced Japanese shipping to
remain in the open sea where it was exposed to direct attack.

As for the mining done in the Pacific by Allied surface ships,
this alsc was a small effort, both absciutely and in relation to the
vast minefields laid in the European theater. 1In the Pac?fic there
was no comparable need for defensive minelaying, for which surface
vessels are obviously better suited than for offensive mining in
strongly defended enemy waters.*

What surface mining there was in the Pacific occurred almost en-
tirely in the campaign for the Solomon Islands, where it served the
tactical objective of sinking or immobilizing Japanese naval and mer-
chant ships used to support the defense of the islands. No mines were
laid by surface vessels ia any of the other amphibious operations; the
mines used in the lone island-hopping advance across the Pacific were
all dropped by aircraft. Why thbe Solomons campaign was different has
been explained on the ground that there the minelayers had the unique
advantage of being able to operate "in waters that were continuously
under dispute by Hur own and the enemy's surface forces."(3)

This none too convincing explanation does not seem to have satis-
fied even its authors, for they also noted that 'the failure to make
more extensive use of surface-laid mines during the early Guadalcanal

campaigns resulted in the lcss of a favorable opportunity to hinder

enemy naval actions seriously." The real trouble may have been the

*

Whether there had been a real need for the enormous defensive
mine barriers laid by the British Home Fleet in no-thern waters is
questionable. The Admiralty seems to have tacitly admitted this when
it disbanded the Minelaying Gquadron in September 1943 after it had
laid 110,500 mines. They had proved of greater hindrance <o Allied
shipping than to the enemy. As one historian noted, the British had
not profited from their experience in the First World War in which
they had laid a vast and equally unprofitable mine barrier across the
North Sea. (Reference 14, Part I, pp. 61-62.)




lack of resources resulting from inadequate preparation in peacetime.
Mine warfare always has been a stepchild; unless its value is appre-
ciated, there never can be sufficient preparation for it.

Aerial mining was no exception in belng handicapped by the con-

sequences of peacetime neglect. It did not get started in the Pacific
until well over a vear after Pearl Harbor, and two more years elapsed
befo-e it reachked the scale of the massive B-29 campaign from the
Marianas.

Most of the aerial mining that preceded this campalgn was directed
against targets in Japan's Outer Zone, with the exception of the mines
dropped by the USAAF in occupied China. The number of mines laid in

this earlier, two-year effort--though far exceeding the mining done by

PRI =Y. VPR~ =, S =N ——————

surface vessels and submarines--was still substantially below the nur-
ber dropped during the five months of the B-29 campaign. What may come

as more of a surprise is that our Allies accounted for the lion's share

L AR PN

of this effort. The contributions made by the four dirferent air forces
that participated in the aerial mining of Japan's Outcer Zone--the U.S.
Navy (including the Marines), the USAAF, the Royal Air Force, and the

g

Royal Australian Air Force--are shown in Table 2.

Table 2

PARTICIPATION IN THE AERIAY MINING AGAINST JAPAN

i el 1 ) A e sl S e i

Participant Theater Mines on Target

Royal Alr Force CBI 3,235

Royal Australian Air Force Southwest Pacific 2,498
Total Allies 5,733

U.S. Navy (including Marines) | Central and South Pacific 687

USAAF® CBI and Cenrral Pacific | 2,834

a
Total U.S. 3,521
i Total U.S. and Allies® 9,254 ,

L. XXI Bomber Command Central Pacific 12,135
Total aerial mining 21,389

SOURCE: Reference 3, Appendix B.
L aExcluding XX1I Bomber Command.
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Those who are accustomed to thinking of the war against Japan as
predominantly an American show may find these figures difficult to
explain. LU.S. sources sometimes cite the shortage of aircraft and of
suitable mines during the earlicr stages of the war. These shortages
may have been a handicsp, but they could not be the whole explanation
since the RAF and RAAF did their mining in the Pacific exclusively
with American aircraft-~B-24s and PBY-5s, respectively~-and also used
some American mines. One can only suspect, though direct evidence is
hard to come by, that the different attitudes of the air force com-
manders involved may have played a part in this disparity of effort.

Most of the minelaying done prior to the campaign from the Marianas,
regardless of which air force did the job, served either directly or in-
directly to support Allied cperaticns against Japanese-held territory
in the Outer Zone. A relatively small portion of the effort was directed
against the Inner Zone, where the American Fourteenth Air Force and the
B-29s of the XX Bomber Command used mines with excellent effect to assist
the hard-pressed Kuomintang forces in their battles against the Japanese
invaders in China.

Some of the mining in the Outer Zone was clearly tactical, as was
the case in the campaigns for the Solomons, the Marshall Islends, the
Carolines, the Philippires, the Bonins, and Okinawa.* The mining of
the Yangtze Rive: and of some Japanese-held ports in China was in the
same category, as was much of the minelaying dome by the RAF in suppert
of the Burma campaign. In other cases it would be a matter of defini-
tion whether the mining of Japanese harbors and anchorages in the Outer
Zone should be called tactical or sttategic.** Its main purpose was to

interfere with the large amount of ocean traffic that was required to

*Thc first phase of the B-29 campaign from the Marianas was also
devoted to the tactical purpose of assisting the invasion of Okinawa.
Tt was only after the XXI Pomber Command was released from this task,
more than a month later, that it was able to conduct the mining as

part of the strategic air campaign as had been originally intended.

*k
Some observations on this subject will be found in two Rand

Corporation reports: Edmund Dews, A Note on Tactical Versus Strategic
Air Interdicticr., RM-6239-PR, April 1970; F. M. Sallagar, Cperation
"STRANGLE" (Ttaly 1944): A Case Study of Tactical Air Interdiction,
R-851-PR, February 1972.
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supply the Jipanese fighting forces in the conquered areas. The map

of Japanese convoy routes shown in Fig. 1 gives an idea of the vast
area that had to be covered. But the attack on ccnvoy assembly ports
aleo served to cut down traffic in both directions, to as well as from
the Japanese home islands, since the mining reduced and immobilized

the enemy's shipping capacity in general. The reduction in the imports
of 01l and other much needed commodities therefore nhiad a strategic
effect on Japan's ability to sustain the war effort. Nevertheless, it
cannot be compared in scope or in results with the systematic mining
campaign launched from the Mariancs in the spring of 1945,

Before concluding this brief overview of the earlier mining activ-
ities, special mention should be made of the part played by operations
in the CBI, and especially in China.

Of the total of over 2800 mines dropped by all USAAF units other
than the XXI Bomber Command, more than a third--almost 1100 mines--
were delivered by General Chennault's Fourteenth Air Force from bases
in China. This is remarkable not just because of the logistical dif-
ficulties that had to be overcome to make this effort possible. What
makes it even more noteworthy is that General Chennault had been will-
ing to devote to the mining some of the precious tonnage that had to
be painiully ferried to him over the Hump and that was needed for a
variety of cther uses. He felt that the results justified this deci-
sion, for "he credited mining a: being one of th2 most important factors
in stopping the Japanese drive into China in 1944. Enemy leaders have
admitted that this fact is true."(B)

The minelaying activities of the Fourteenth Air Force declined
when many of its forward bases were overrun by the Japanese. In August
1944, however, a powerful new weapon was added to Allied mine warfare
capability in the CBI, when the B-29s of the XX Bomber Command, based
in India, flew their first minelaying mission against the oil port of
Palembang in Sumatra. The longer range and greater payload of the
B-29s made it possible tc drop heavy loads of mines on such important
targets in Japan's Outer Zone as Singapore, Saigon, and Camranh Bay,
wnich were thereby effectively eliminated from further use by the

Japanese as convoy assembly points. These and other key ports in the
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Fig. 1 — Japanese convoy routes (Source: Ref. 4)
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enemy's ocean supply system had heretofore been too difficult to¢ reach
with B-24s from available Allied bases.

In addition to miring in the Outer Zore, the XX Bomber Command
also was able to fill the gap thar was left when the Fourteenth Air
Force had to reduce its minelaying activities in China. The supply
difficulties were enormous, for the B~29s vperated from staging bases
in China, for which POL and all other supplies had to be brought in
over the Hump. But owing to their greater range, they were able to
use bases farther imland that were still under Kuomintang control, and
thus they could keep up the disruption of supplies for the Japanese
armles that had been carried on by General Chennault. A painful blow
was dealt to the enemy when the XX Bomber Command remined the Yangtze
River approaches to Shanghail in March 1945 and thus closed the river
to traffic for an extended pericd when the Japanese needed it most for
supplying their forces in central China.

The mining activities of the XX Bomber Command were important not
only because of the results achieved but because they were a2 forerunner
of the great campaign from the Marianas, for which they served as a
valuable training ground. Both were conducted under the leadership of
General LeMay, who had taken over the XX Bomber Command in late August
1944, and then the XXI Bomber Command in January 1945. Some of the
lessons learned in the CBI proved useful in the later campaign.

The mining missions flown by the XX Bomber Command had been large
but spaced far apart, usually once a month during the full-moon period.
This was contrary to the principle of more frequent mining in smaller
increments and was only partly offset by fitting some of the mines with
delayed arming mechanisms. In the campaign from the Marianas, only two
pairs of missions, at the beginning of the first and second phases of
the campaign, were on a comparably large scale (close to 100 aircraft
in each mission). Most of the other missions were spaced in close
intervals and were carried out by a single bombardment group, usually
involving some thirty aircraft and sometimes fewer.

The minelaying done in the CBT stands out not only because of the
part played in it by General Chenaault's Fourteenth Air Force, as shown

in the breakdown in Table 3, but because the *total number of mines
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dropped was almost 64 percent of the entire aerial mining effort in
the Pacific, excluding the B-29 campaign from the Marianas. This
impressive record was achieved despite the logistical difficulties

and the unwieldy command structure in the CBI.

Table 3

AERTAL MINING FROM CHIKA~-BURMA-INDIA THEATER

Organization IMines on Target

Tenth Air Force (AAF) 505
Fourteenth Air Force (A'Y) 1092
XX Bomber Command (AAF) 987
Royal Air Force 3235
Total CBI 5819
All other Pacific Theaters? 3435
Total aerial mining G254

#A11 air forces except XXI Bomber Command.

The explanation was suggested by the authors of the U.S. Strategic
Bombhing Survey that has been the major source for this section of the

study:

In general, the mine laying operations in the CBI were
particularly favored in that they received direct en-
couragement from the theater commanders and their senior
alr force commanders.... This attitude was significant
because it existed during a period when aerial mining
was looked upon with scepticism by many.*

This difference in the attitudes toward mining helps to account
for the disparity of effort between tiae CBI and other theaters. One
of the skeptics seems to have been General MacArthur's air commander
in the Southwest Pacific Area, General George Kenney. His own Fifth

Air Force flew a single mining mission during the entire war, dropping

*
Reference 3, p. 110.

B et aaad

R |




~14-

4 e vl o

a total of 24 mines. All the other miniag in that theater was done by
the Royal Australian Air Force, which did the best it could with old
Catalina aircraft (PBY-5s) since General Kenney was unwilling to use
his B-24s for this task. The comment of a naval mining expert who had
been stationed in both theaters vividly illustrates the difference in

the attitudes of the respective commanders:

In general, it has been a real pleasure to see the way the
Air Forces in CBI have taken to mining. T believe that
over in the SWPA General Kenney stiil will not permit any

of his B-24's to do any minelaying although there is need %
for them. Their only operation was one we pulled off from
New Guinea in June 1943. And that time it was only by i

scraping together makeshift crews and some spare planes

that he allowed the operation to be executed. Wish there

was some vay you could put pressure on him from Wishington

to employ some of his B-24's in the work. Of course, he

has done a wonderful job with his air force over there, but 3
I am certain that he has also passed up some good oppor-~

tunities to :se them in laying aerial mines.

*Excerpt from a personal letter written by Lt. Comdr. (now Rear
Adm., Retired) Kenneth L. Veth, USN, to a friend in Washingtoa in
September 1944. At the time, Commander Veth was stationed in the CBI
as a mining liaison officer on the staff of the Supreme Allied Com-

mander, South East Asia. The letter is in the National Archives in
Washington.
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III. GENFSIS OF THE B-29 MINING CAMPAIGN

The controversy over the value of aerial mining and over its proper
role in the overall strategy of World War II is of more than historical
interest.. The attitudes that delayed and almost frustrated one of the
outstanding campaigns of the war have lingered on to the present day.
The following account of the difficulties that beset the genesis of
the B-29 miniug campaign may therefore serve to remind planners of the
problens that could arise in a similar situation in the future,

The basic policy agreed upon by the top Allied leaders for the
conduct of World War II was to give first priority to the defeat of
Hitler's Germany. The war against Japan was to be carried on as best
as possible with the resources that could be spared from the more
urgent tasks in Europe. An important consequence of this policy--a
policy which was understandably resented by some of the military com-
manders in the Pacific---was that it also curtailed the amount of thought
and attention that che Allied leadership was able to devote to the war
effort against Japan.

At least this was true until roughly the middle of 1944. By July
cf that yeaz, the Allied lodgment in France had been made secure, and
reinforcements were pouring in for an early breakout from the Normaudy
beachheads. Although the Germans were again offering stiff resistance
after their initial setbacks, and much heavy fighting was still ahead,
they were beginning to show the effects of the huge losses 1in men and
materiel they had suffered in five years of unremitting warfare. At
last the Allied leaders could permit themselves to anticipate the end
of the war in Europe, not in a matter of years but perhaps of months.

The time clearly had come to plan for the period when the vast
resources tied upy in the struggle for Europe would become available
for transfer to the Pacific. The question was how these resources
could best be employed to bring about the defeat of Japan at the

earliest possible time.
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STRATEGIES AT ISSUE
Toward the end of July 1944, President Roosevelt sailed in the

cruiser Baltimore for Honolulu, where he was to meet with his senior
field commanders in the Pacific, General MacArthur and ..dmiral Nimitz.
The president was accompanied by his personal Chief of Staff, Admiral
Leahy, but not by any other members of the Joint Chiefs of Staff, who
usually attended high-level planning conferences of this sort. One
member of the Joint Chiefs, Admiral King, who "happened" to be in
Hawaii at the same time, had not been invited to be present at the
meetings with the president which he describes in his memoirs under
the acid chapter heading: '"President Roosevelt Intervenes in Pacific

Strategy."(IG)

Whatever other reasons Roosevelt may have had, it is
clear that he wished to get the personal opinions of his commanders
on the spot, uninfluenced by their Washington superiors.

One of the major issues at the Honolulu conferences was the checice
between two alternative strategies for defeating Japan: a massive in~-
vasion of the Japanese humelands similar to the Nevmandy landing, pre-
ceded by extensive aerial bombing and naval blockade; or a combination
of intensified bombing and blockade alone, without invasion. That
issue had been simmering in the military planning circles in Washington
for some time prior to the president's trip to Hawaii.

The principal advocate of invasion was the U.S. Army, and especially
its highly respected Chief of Staff, General Marshall. In his opinion
there was no other quick way of bringing about the unconditional sur-
render of Japan to which the Allies had committed themselves. He
favored the invasion of Kyushu as the first of two proposed major
ground operations against the Japanese home islands, being "of the
opinion that such an effort would not cost us in casualties more than
63,000 of the 190,000 combatant troops estimated as necessary for the
operation."(ls)

In line with this approach, the Joint Chiefs of Staff planners,
among whom U.S. Army officers played a leading role, had drawn up am-
bitious plans for the invasion of the Japanese home islands. The

operation was to be carried out in two stages; first the invasion of

Kyushu (OLYMFIC), to be followed by a landing on the Tokyo plain on the
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main island of Honshu (CORONET), which was to be the final blow that
would bring about the Japanese defeat.

The senior commanders in the Pacific, Admiral Nimitz and General
MacArthur, disagreed with Marshall's view, since it was apparent to
them even as early as the middle of 1944, that an invasion of Japan
was unnecessary. They saw Japanese offensive power already crippled
through her naval defeats, the destruction of a large portion of her
merchant fleet, and the loss of access to oil and other essential re-
sources. The island-hopping campaign had deprived Japan of many of
her conquests in the Juter Zone and was bringing Allied naval and

aerial striking powe. closer and closer to the homelands. Some of the

Japanese military leaders themselves felt that the loss of the Marianas

in June and July of 1944 had sealed the doom of the Empire and had de-

prived it of any chance of averting complete defeat.

Among the most serious blows dealt to Japan was the highly success-

ful attrition campaign against her merchant shipping. Despite stren-
uous efforts to replenish her losses through new construction and
conversions, the merchant ship tonnige (excluding tankers) available
to her had dropped from approximately 5.4 million tons at the start of
the war to 3.2 million tons by the end of July 1944.(4) But the re-

duction in tonnage is only a partial indicator of the economic strangu-

lation that was being gradually imposed on Japan. The loss of important

supply sources in the Outer Zone, and the traffic delays caused by the
denial of convoy ports and the mining of harbors, added greatly to her
difficulties in obtaining the resources needed for a constantly in-
tensifying war.

The U.S. strategic bombing campaign against the Japanese home

islands with the Marianas-based B-29s had not yet begun but would soon

bring another powerful weapon to bear against Japan. Navy and Air
Force leaders felt justified in expecting that an intensification cf
their two most promising methods of warfare--blockade and bombing--
would force Japan to surrender even if her defensive strength was
still great enough to exact a high price for an attempted invasion.

These views seem to have been forcibly impressed upon President

Roosevelt during the Honolulu conferences. Since no minutes were kept,
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(15)

we have only Admiral Leahy's eyewitness account of what happened.
Leahy himself was among those most strongly opposed to the Army's plan
for the invasion of Japan, but there is no reason to doubt his state-
ment that the other conferees shared his position that an invasion of
the home islands would be too costly in American lives and was unneces-
sary. The only difference between the two Pacific commanders seems to
have been over the next major target in the Allied stepping-stone cam-
paign. General MacArthur, for the well-known reasons, advocated the
occupation of the Philippines as a first priority. Admiral Nimitz
preferred to bypass the Philippines and to attack Formosa instead, as

a means of bringing sea and air powei closer to the Japanese heartland.
Their differences were amicabl; resolved, with Nimitz agreeing to the
attack on the Philippines, which was favored by Roosevelt as well as

by MacArthur.

Admiral Leahy summed up the results of the conference as follows:

The agreement on fundamental strategy to be employed in
defeating Japan and the President's familiarity with the
situation acquired at this conference were to be of great
value in preventing an unnecessary invasion of Japan which
the planning staffs of the Joint Chiefs and the War De-
partment were advocating, regardless of the loss of life
that would result from an attack or Japan's ground forces
in their own ccuntry. MacArthur and Nimitz were now in
agreement that the Philippines should be recovered with
ground and air power then available in the western Pacific
and that Japan could be forced to accept our terms of
surrender by the use of sea and air power without an in-
vasion of the Japanese homeland.*

Despite the apparent agreement reached in Honolulu, the issue of
whether or not to invade Japan remained unresolved, in the sense that
no clear-cut decision for or against it had been made. The U.S. Joint
Chiefs of Staff continued to press for the Army-preferred strategy,

both within their own government and in their communications with the
British.

The Americans had referred in June [1944] to the possibility
of invading Japan, and this was confirmed by a telegram on

*
Reference 15, p. 251.
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11th July in which the Joint Chiefs of Staff announced their
wish to restate the terms of the "overall objective" against
Japan as follows:

"to force the unconditional surrender of Japan by
(1) lowering Japanese ability and will to resist
by establiching sea and air blockades, conducting
intensive alr bombardment and destroying Japanese
alr and naval strength;

(11) invading and seizing objectives in the indus-
trial heart of Japan."

General Marshall added privately that this formula was de-
signed to allow for an invasion of the Home 7 .,lands, which
now seemed both feasible and certain. Mini-.ters were there~
fore anxious to see the British Fleet in action with the
American in the central Pacific.*

One would expect the invasion of Japan to have been a major issue
at the Second Quebec Conference of the Allied leaders (OCTAGON) in
September 1944 since its stated purpose was to map out a strategy for
the closing phase cf the war against Germany and Japan. .. fact, this
was not the case. Aside from problems connected with the war in Europe,
the conference seems to have been preoccupied mainly with the role that
British naval and air forces were to play in the war against Japan.

The only major decision reached for the future strategy in the Pacific
was to approve an operation against Leyte, in the Philippines, in iate
October 1944, two months earlier than originally planned.

The two alternative strategies for the defeat of Japan--invasion
or intensified blockade and strategic bombardment--were left open for
future decision. The third possible strategy--use of the atomic bomb
when and 1f it should become operational--does not appear to have been
seriously considered as a planning alternative. At that time (September
1944), the few Allied leaders who were privy to this most closely guarded
secret were still too uncertain whether the bomb would work, what it
could accomplish if it did, and how it should be used. The subject of
the bomb was indeed brought up at the conference, for from it emerged

the so-called Quebec Agreement under which the United States promised

*
Reference 13, Vol. V, p. 498. Emphasis added.
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*
to inform its British Alliies befcra the bomb was dropped on Japan.

But the potential of this new weapon as a means of enforcing surrender
was probably not appreciated by any but a few scientists directly con-
nected with the Manhattan Project.

In the absence of a specific choice between the two alternative
strategies, U.S. preparatlons for the final stage of the war against

Japan prcceeded in both directions at once, without the necessary

emphasis being given to either. As we have just seen, the Joint Chiefs

had failed to resolve the issue in the plan communicated to the British

in June. Neither did they resolve it in a 'revised" plan they issued
on 9 September in preparation for the OCTAGON Conference, when they
repeated their ambivalent statement of the "overall objective" in
essentially the same terms. The only change in the September Plan,
possibly as a concession to the Honolulu agreements, was that the JCS
proposed to 'retain flexibility" and "to exploit to the fullest the
Allied superiority of naval and air power and to avoid, wherever pos-
sible, commitment to costly land campaigns."**

Failure of the Quebec Conference to resolve these uncertainties
had far-reaching consequences. Among the most serious was that it
provided no guidance on the allocation of priorities for men and ma-
teriel. Each service was therefore left free to preempt 3carce re-
sources for the particular war-fighting strategy it happened to favor;
the Army for the invasion, the Navy for the antishipping blockade and
carrier strikes, and the Air Force for strategic bombardment. All
could be justified under the ambiguous JCS statement of the overall

objective.

THE STRATEGIC BOMBING CAMPAIGN: SETTING PRIORITIES

Another consequence that is of particular relevance here was that
the lack of agreement on a single strategy affected the planning for a

full-scale aerial mining campaign against Japan. In September 1944,

¥
Len Giovannetti and Fred Freed, The Decision to Drop the Bomb,
Coward-McCann, Inc., New York, 1965, passim.

*%
Reference 13, Vol. VI, pp. 206-207.
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shortly before the Quebec fConference, General Arnold in his dual capacity
as Commander of the USAAF and of the newly formed Twentieth Air Force,
had asked the Committee of Operations Analysts* for recommendations on
the relative priorities that should be glven to various possible target
choices for the strategic bombing campaign that was about to be launched
from the recently conquered bases in the Marianas. The COA was directed

to base its recommendations on two alternative premises:

I. That the defeat of Japan was to be accomplished primarily
through strategic bombardment and blockade.

II. That invasion of Japan would be launched in late 1945 or
early 1946.

What were to be the preferred target priorities for strategic bombard-
ment under these two premises?
The hurriedly drafted COA report was submitted on 10 October

*%
1944, In essence, its recommendations were these:

Under Premise I: (Combined aerial and naval blockade;
strategic bombardment. )

e A general antishipping campaign, "including a compre-
hensive mining campaign."

@ An attack on the Japanese aircraft industry.

e An attack on Japan's urban industrial areas.

e A review of the target list upon completion of the

atcacks on the aircraft industry and urban areas.

*The Committee of Operations Analysts (COA) was a small group
originally composed of a little over a dozen high-ranking military and
civilian officials representing the different services and civilian war
agencies, and a few distinguished consultants. Its purpose was to
study strategic bombardment targets. It had access to all military
and civilian intelligence sources without going through regular channels
and reported directly to General Arnold.

*
Tne following account is based on the summary report of the com-
mittee (Ref. 11). For the genesis and original membership of the COA,
I have drawn on The Army Air Forces in World War IT (Ref. 1, p. 26).
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Under Premise II: (Combined aerial and naval blockade; strategic
bombardment; invasion of the industrial heart of
Japan.)

e An attack on the aircraft industry.

® An attack on urban industrial areas.

e Intensification of the attack on shipping "by all avail-
able methods, including mining by VLR aircraft where
operationally feasible.”

Two points in the report have a special bearing on our subject.
The mining campaign, which was given first priority under Premise I,
was relegated to third place under Premise II. The other point is
that although the COA dutifully addressed itself to both premises and
did not indicate a preference for either, the members clearly were
taking it for granted that Premise II (invasion) was the operative
objective. The report devoted a half page to Premise I and gave the
remaining four and one-half pages to Premise II. Even in the recom-
mendations under Premise I, the attack against the Japanese aircraft
industry was followed by the phrase "to facilitate all subsequent oper-
ations." Tu all likelihood, this was meant to refer to subsequent
ground-force operations against the Japanese homeland.

If this interpretation is correct, the COA was merely reflecting
the prevailing views of the Washington military hierarchy, which was
dominated by the towering figure of General Marshall. He and his
staff planners were dedicated to the necessity of invading Japan and
regarded all operations preceding the final assault as merely steps
toward that goal. The extent to which Marshall's views had come to
prevail, at least within the JCS, was demonstrated in a revision of
their September memorandum, which was issued on 1 December 1944. 1In
their new memorandum the invasion of Japan wac no longer treated as a

conditional operation:

I. The United States Chiefs of Staff have adopted the

following as a basis for planning in the war against
Japan:
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The concept of operations for the main effort in the
Pacific 1is:

A, Tollowing the Okinawa operations to seize addi-
tional positions to intensify the blockade and
air bombardment o. Japan in order to create a
situation favourable to:

B. An assault on Kyushu ... in order to establish
a tactical condition favourable to:

C. The decisive invasion of the industrial heart
of Japan thrcugh the Tokyo Plain.*

As remarked earlier, however, General Marshall's preference was not
shared by the top commanders in the Pacific and was only reluctantly ac-
quiesced in by his Navy and Air Force colleagues on the JCS. We have
also seen that the JCS planning documents were so vaguely worded, and
the failure to agree upon a strategy was so obvious, that each service
(the Air Force, though not yet a separate service, had achieved a good
deal of independence) was left free to interpret these documents as it
wished. To the Army, the JCS endorsement of naval blockade and stra-
tegic bombardment merely meant that the Navy and the Air Force snould
be allowed to apply their favorite methods of warfare, provided that
these preliminary operations were used to soften up the enemy in prep-
aration for the invasion and did not interfere with the major objective.
Although the Navy and the Air Force ostensibly acted in compliance
with the JCS memorandum, they regarded blockade and bombardment as
potential war-winning strategies which, if applied with sufficient
vigor, would be a substitute for the invasion and not a preparation
for . To this end, they bent every effort to intensify the opera-
ticns in the Pacific which had already brought Japan close to defeat.
Their main handicap was that their claims for the additional resources
they wished to have for the job conflicted with the decision of the
JCS to concentrate on preparations for the invasion. Ship bottoms for
transport to the Pacific were one of the crurial items for which the

Navy and the Air Force had to compete with the Army, since a vast amount

*
Reference 13, Vol. VI, pp. 208-209.
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of shipping was required by the Army to store up mountains of supplies

for the attack on the home islands.

MINING THE JAPANESE HOMELAND

P

In order to intensify the blockade of Japan, which was chowing

such promising results, the Navy wished to supplement direct attacks

iR

on enemy shipping and ports with aerial mine warfare on a much larger

s e i

scale than had hitherto bean possible. One of the most profitable
targets for such warfare was Japan's Inland Sea, where much of the

traffic to and from the home islands was concentrated. This was where

s e

the greatest damage could be inflicted because Japan depended on this

traffic not only for her war effort but for her very survival. Japan's
Inner Zone, including the Inland Sea, had been heretofore inaccessible
to Allied mining efforts, except for the small number of mines laid by
submarines.

3
k.
In July 1944, however, a new means of laying mines in Japan's own :

home waters seemed to be at hand. The Air Force B-29s, which were

just becoming operational, offered both the range and the payload

capacity to do the job either from existing bases in India and China 4

or soon from new bases in the Marianas. 1
There was only one obstacle. The B-29s belonged to the Army Air

Forces and had been specifically developed and built for the strategic

bombardment of Japan. If the Navy favored blockade as the most prom~-

ising war-winning strategy, the Air Force was equally devoted to stra- ]

tegic bombardment. The B-29s were controlled from Washington by the
headquarters of the newly created Twentieth Air Force under the direct
comrand of General Arnold himse:f. This unique command arrangement
made Arnold responsible for their use only to the JCS, of which he was

a member and where he could use his influence to control their assign-

TS —— R RS

ment. He was not about to allow this valuable new weapon to be diverted

from its intended purpose of strategic bombardment, let alone permit
1 it to come under control of CINCPOA (Admiral Nimitz), as many officers
; on Nimitz's staff desired.

The strongest prcponent of a massive and systematic aerial mining

campaign with B-29s was the Naval Mine Warfare Section of Admiral
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Nimitz's headquarters in Honolulu. These officers saw an opportunity

to advance their cause when the Advance Echelon of the XXI Bomber Com-

mand stopped over in Hawaii on its way to the Marianas in order to set j
up a headquarters for B-29 operations on the newly conquered island of b
Saipan. A conference with the visiting Air Force officers was arranged

by the Navy mining experts, at which they outlined their plan for a

B-29 mining campaign against Japan. The Navy would provide and service i

the mines, in addition to furnishing whatever techaical personnel,
equipment, and information was required. The Air Force would be charged
with actual delivery of the mines.

The Air Force visitors duly reported this proposal to their super-

(10) It met with a mixed, but on the

iccs in Washington on 7 July.
whole unfavorable, reception. The most vigorous opposition was wvoiced
by the AC/AS Plans, General Lawrence S. Kuter, and the man most directly
affected, General Haywood S. Hansell, Jr., who was to take command of
the B-2Ys in the Marianas as soon as they were ready for deployment.
Both men were firm believers in strategic bombardment.

But the Navy mine-warfare advocates persisted in their efforts.
They pressed their case throughout September and October by submitting
specific plans for a miue blockade of Japan to the Chief of Naval Oper-
ations, whose office passed them on to Headquarters, Twentieth Air
Force.(lo)

They were able to reenforce their arguments with the report of a

subcommittee on Japanese shipping which was issued on 20 October to

supplement the earlier report of the parent COA.* The subcommittee
report constituted a strong endorsement of the Navy's plan for using
B-29s to mine the Shimonoseki Straits--the funnel through which most

of the traffi~ to and from the Inland Sea had to pass--as well as the
Inland Sea itself and the principal ports on the islands of Honshu and
Kyushu. It went far in claiming tha* this strategy would have decisive
results. A large-scale mining campaign against these targets (the sub-

commnittee proposed 5000 mines, or less than half the mines actually

|

dropped during the campaign) would stop "practically all ocean-going

*
Reference 12; for the earlier report, Ref. 11. t
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shipping to and from the Empire," would result in the '"virtual destruc-
tion of the Japanese merchant fleet within a few months" if the ships
ventured to run the blockade, and would "force the Japanese to abandon
the Outer Z)ne and would hasten the time when they will no longer be
able to sustain an effective defense of the home islands."*

The Under Secretary of War, Judge Patterson, deemed the subcom-
mittee report of sufficient importance to send it to the Air Force on
22 October.** Unlike the earlier Navy proposals, the Patterson memo-
randum seemed to require a formal reply. It was prepared by General
Kuter under date of 1 November 1944.(10)

The negative tone taken in the reply was characteristic of the
attitude the Air Force was to maintain during the following months
whenever the subject of aerial mining by B-29 aircraft was broached.
General Kuter pleaded the target priorities recommended by the Com-
mittee of Operations Analysts in its earlier 10 October report, but was
careful to cite them only in the order in which they had been listed
under Premise II (invasion), namely attacks on the aircraft industry,
or urban industrial areas, and on shipping. The Air Force professed
itself in full agreement with these priorities, which it interpreted
to mean that all available B-29 sorties should be concentrated first
against the highest-priority target. This would consume the entire
E~29 effort for several months to come. Since the XXI Bomber Command
would not be fully deployed until 1 April 1945, this would be the
earliest date when there would be sufficient sorties available to
attack other target systems, such as enemy shipping.

The Kuter memorandum did acknowledge that mining operations might
be useful as part of the attack on enemy shipping, but cautioned that
"the limited scale of effort available tc the Tweatieth Air Force
should not be diverted from 1ts primary mission until that mission is
accomplished." The 'primary mission" undoubtedly meant strategic bom-
bardment, first of the Japanese aircraft industry and subsejuently of

urban industrial areas.

*
Based on a one-page subcommittee summary preceding the full re-
port, which was not available to me (Ref. 12).

I have not seen the Patterson memcrandum.
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The Navy, however, persisted in pressing its case. On 7 November
1944 Admiral Nimitz addressed a personal memorandum to General Arnold
on the subject of "Plans Involving B-29 Aircraft Mining.”(lo) It re-
ferred to the earlier Navy proposals on this subject, as well as to

(12)

the subcommittee repcrt of the COA, which had given strong endorse-
ment to an early mining campaign against the Japanese homeland. The
admiral proposed that the mining begin on the scale of 150 B-29 sorties
per month during the period between January and March 1945 and be stepped
up to around 1500 mines per month, starting in April, when new and more
effective types of mines would become available. He also repeated the
earlier Navy offer to provide the mines, support personnel, and expert
advice.

(10)

General Arnold replied under date of 28 November, largely
along the lines taken in the Kuter memorandum to Judge Patterson. He
mentioned that the COA report of 10 October had recommended Japanese
aircraft manufacturing plants as the first-priority target under
Premise II (invasion) and pointed out that this premise conformed to
t'e most recent directive of the JCS.* In order to destroy this tar-
g2t system, the Twentieth Air Force had to take advantage of the winter
mcnths when better weather made it easier to do precision bombing. In
polite but rather vague terms, General Arnold suggested that his present
capabilities were already strained and did not permit the scale of
effort that the Navy proposed to divert to mining operations. He ex-
pected, however, that after the B-29 forces had been augmented, the
"initial mining effort" requested by the Navy could be undertaken "at
a later date."

General Arnold's own attitude on the use of the B-29s for aerial
mining was probably not as negative as the tone of his letter implied.
None of the Air Force officers involved, with the possible exception

*k
of Lieutenant General Millard Harmcn, welcomed the Navy proposals.

*
This directive was officially issued a few davs later, on 1
December.

**Commanding General, AAFPOA, as well as Deputy Commander of the
Twentieth Air Force. Under the complicated command arrangement in
the Pacific, AAFPOA (Army Air Forces, Pacific Ocean Areas) was charged
mainly with the Air Force logistical and administrative functions in
Admiral Nimitz's theater.

1
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But Arnold and some of the Twentieth Air Force staff in Washington

seem to have become gradually aware of the broader implications of the
Alr Force position on this subject and were willing to give B-29 min-
ing a try, provided that it did not interfere with the strategic bom-
bardment of Japan. The prospect of winning a new role for the Air Force
may have influenced their attitude. The fear of what might happen in
case of an outright reivsal may have been another, and more potent,

factor.

Yet in light of the spectacular results of the B-29 mining
operations later, it is ironical that the decision to co-
operate with Nimitz came not from any great liking in the
AAF for mining but rather from the sort of logic that often
colored interservice comity during the war--the fear that
otherwise the AAF might allow "a possible major usage of
long~range aircraft to develop, by default, into a matter
of special interest to the Navy."*

Whatever the reason, the plans for aerial mining by B-29s began
to take firmer shape. When General Harmon alerted the Commanding
General, XXI Bomber Ccmmand (General Hansell) to these plans, the
latter protested strongly, but his protests were overriden, and on 22
December he was formally directed to prerare for B-29 mining to start
on 1 April 1945 on the scale of 150 to 200 sorties per month.**

The planning for what was eventually to become the most massive
mining campaign of the war had begun, but there was still no enthusiasm
for the project on the part of the Air Force. On 9 January 1945, almost
three weeks after the planning directive had been sent tn the XXI Bomber
Command, the AC/AS Plans issued a policy memorandum on aerial mining
which left 1t uncertain whether the campaign would be carried out at
all. The memorandum stated that in the late spring or summer, after

the B-29 forces had been augmented and the flying weather over Japan

had deteriorated, "it is believed that mining operations may be carried

(10

.

out by very heavy bombers f{vom the Marianas. The words "ma:- be"

were underscored.

*
Reference 1, p. 664.

*%
The directive is cited in an internal air staff paper signed by
the Deputy Chief of Staff of the Twentieth Air Force.(10)
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There were a number of reasons for the continued Air Force opposi-
tion to the use of B-29s for aerial mining. Failure to appreciate the
importance of the shipping blockade of Japan, and reluctance to under-
take what the Air Force considered to be the Navy's job, were among
them. Apart from any other considerations, however, the Air Force re-
garded it as axiomatic that its most urgent task was to destroy the
Japanese aircraft industry as a means of winning air superiority over
Japan.

The XXI Bomber Command had suffered substantial attrition in the
first few months of its strategic bombing campaign against the home
islands. The tempo of that campaign was to be stepped up greatly as
additional B-29 wings arrived in the theater and sufficient forces
became available to permit the contemplated large-scale attacks on !
urban-industrial areas. It was therefore considered essential to
whittle down enemy air opposition as a matter of highest priority, not
only to cut down losses in bombing attacks but also '"to facilitate all j
subsequent operations."

These operations included the scheduled ground-force invasion of
the Japanese home islands. Following the strategy employed in Europe,
a massive invasion was not to be risked until enemy air opposition had
beer eliminated or greatly weakened. This had been successfully done
before the Normandy invasion, in which the Allies enjoyed complete air
superiority as the result of the long campaign agzinst the German air
force and its supporting industry. So long as the JCS plan for the

invasion of Japan remained the operative strategy, the Air Force could

S G o L AT . it i - 2l

legitimately argue that it must concentrate first on eliminating a

major source of enemy opposition.

it e

But this argument could be stretched too far, as when it was

DT

claimed that "any sustained air operations over Japan, bombing or min-
ing, demanded first the destruction of the sources of Japan's air
power."* This may have applied to the daylight precision bombing of
pinpoint targets, which required formation flying and great delivery
accuracy. But it did not apply to mining operations which could be

*
Reference 1, p. 664.
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carried out at night, with aircraft flying singly, and in which delivery
errors of as much as one to two miles were quite acceptable. As it
turned out, B-29 losses from enemy opposition during the mining cam-

paign were negligible and probably would have been small even if the

minelaying had been done before Japanese air opposition had been whittled

down through General lLeMay's vigorous campaign in the preceding months.
The Air Force response to the demand for aerial mining may have
been perfunctory, but once events had been set in motion by the issuance
of the first planning directive, they followed their own course and
gained romentum as one step led to another. 1In the middle of January
1945, General Hansell was replaced by General LeMay as commander of the
B-2Y9s in the Marianas.* LeMay was no more enthusiastic about using the
B-29s for mining than his predecessor had been, but he was under strong
pressure from Admiral Nimitz's staff and had to follow the directive
issued to the XXI Bomber Command. Being a man who did not like to do
things by halves, he agreed with General Harmon that if there had to
be mining, the scale of effort proposed in the earlier directive was
inadequate. On 26 January he submitted his own mining plan tc Washing-
ton. It called for the delivery of 1500 mines in April--the figure
originally proposed by Admiral Nimitz--and for the use of an entire

wing of B-29s, instead of a single group as General Hansell had planned.(l)

In February 1945 the newly arrived 313th Wing on the island of Tinian
began to train for the mining campaign. Operation STARVATION was under

way.

*General Hansell was relieved, not because of his opposition to
mining, which was shared by his replacement, but because General Arnold
was impatient with the poor results achieved in the bombing of the
Japanese aircraft industry during the preceding months. This had been
due to a variety of causes over which General Hansell had little or no
control.
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*
IV. CONDUCT OF THE CAMPAIGN

What redeeming features the B-29 mining campaign may have had in
Air Force eyes derived from the fact that it had been originally in-
tended to serve a strategic objective. It was to complement the bomb-
ing attacks on Japan by starving her of essential supplies and thus
hastening her surrender, preferably without the need for invasion.
Hence the code name Operation STARVATION.

As the time for the campaign was approaching, however, another
objective assumed precedence. The minelaying was scheduled to begin
on or shortly before 1 April. But this was also the date set for the
attack on Okinawa, which was rightly expected to be one of the most
difficult and costly operations of the war in the Pacific. Admiral
Nimitz wished to utilize the unique long-range capability of the B-29s
to provide reconnaissance and to fly bombing missions against the
Japanese air bases on Kyushu and Formosa. Another form of tactical
support would be the mining of the Shimonoseki Strait. Closure of
this vital passage would bottle up the Japanese naval forces in the
Inland Sea and prevent them from being used in the defense of Okinawa.

Throughout the war, the USAAF--and the RAF Bomber Command as well--
had generally been opposed to “he use of strategic bombers for tactical
support. The need had to be great before the Air Force would allow the
B-29s, which were regarded as the ultimate strategic weapon, to be

diverted for tactical use.

Both at Washington and Guam the AAF had showed a disin-
clination to divert the B-29's to tactical support of
ground or sea operations~~for example, Arnold and Hansell
had resisted MacArthur's e¢fforts to have XXI Bomber Com-~
mand strike Okinawa airfields to aid his Luzon campaign. *

*This section leans heavily on the Phase Analysis cf Strategic
Mining of the Japanese Empire (Operation STARVATION), prepared by the
XXI Bomber Command, from which most of the facts used here are taken.
The authors of that report had been directly involved in the planning
and direction of the mining effort by the 313th Wing.

*k
Reference 1, p. 571.
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Under the terms of che JCS directive governing Twentieth Air Force
operations, the theater commander (Nimitz) was entitled to take over
control of B-29 emplcyment when confronted with an emergency situation.*
But the invasion of Okinawa (Operation ICEBERG) was a special case.
Anticipating the difficulties that lay ahead, General Arnold had gone
beyond the minimum he was required to do by assuring Admiral Nimitz
that the B-29s would be available to him, not just for use in an emer-
gency, but whenever he thought that they could have a decisive effect
upon the success of ICEBERG.**

Acting upon these instructions, the XXI Bomber Command had started
several weeks before the invasion to work out plans with CINCPOA and
AAFPOA for the tactical support of ICEBERG. In advance of the landing
and during the critical period of the invasion, the B-29s trom the
Marianas were to fly reconnaissance missions, tomb the Kyushu airfields,
and close the Shimoneseki Strait with 1500 mines. The mining was
scheduled for the last week of March, on the eve of the Okinawa invasion.

A glance at the map (Fig. 2) will show why Shimonoseki was a logi-
cal choice for the initial mining effort. As the sole western exit
from the Inland Sea, it provided the only route to Japan's Outer Zone
that was relatively sheltered from aerial cbservation and from attacks
by Allied submarines and carrier aircraft. The eastern passages to the
Pacific--Bungo and Kii straits--had become perilous and were used only
in emergencies, since ships attempting these passages were often spotted
and attacked by U.S. naval forces,

Admiral Nimitz had counted on this situation when he hoped that the
mining of Shimonoseki would provide tactical support for ICEBERG. He
was not disappointed. 1In early April, after the strait had been closed

*A similar escape clause had been included in some European com-
mand arrargements as well, as a safeguard for the theater commander who
usually had little control over the operations of his semi-independent
strategic air components. There were notable exceptions, such as the
period prior to the Normandy invasion, when the entire air effort,
strategic and tactical, was controlled by General Eisenhower.

*

This cooperative attitude may have been somewhat influenced by
the fear that otherwise the Twentieth Air Force might lose the B-29s
to Admiral Nimitz.
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by the B~29 mining campaign, some remnants of the Japanese fleet risked
a sortie from their base at Kure, on the Inland Sea, in order to come
to the aid of the beleaguered garrison in Okinawa. Closure of Shim-
onoseki forced the naval task force to attempt the dangerous Bungo
passage to the =2ast. The sortie ended in disaster. The task force
was located and put out of action by U.S. carrier planes. The toll of
ships sunk included the superbattleship Yamatc, the pride of the Jap-
anese Navy.

Although the choice of Shimonoseki as the initial target for the
mi: ing was prompted mainly by tactical considerations, closure of the
strait remained a prime objective of the mining campaign after the
emergency at Okinawa had passed. There were important strategic rea-
sonc as well for interdicting the use of this vital passage.

Japan's inadequate rail transportation system had always forced

her to depend on waterborne traffic for the bulk of her transpor: needs.

Much of that traffic was routed through the Inland Sea, along which
some of Japan's important Industrial ports were located. She became
even more dependent on that route after Allied carrier attacks had made
the populous east-coast cities unsafe for merchant ships to enter.
Supplies for these cities had to reach them by rail from the Inland Sea
ports, except for the relatively small amount landed at the inadequate
harbors of northwest Honshu. The Inland Sea had therefore become the
principal gateway route for the traffic that was essential not only to
sustain Japan's war effort but to supply her civilian population with
food and other vital necessities. Since the Shimonoseki Strait offered
the only remaining passage to and from the Inland Sea ¢t was still
reasonably safe, it had become the bottleneck through which a major
portion of Japan's waterborne traffic had to be funnelled. Clearly,
continued closure of the strait would be of the greatest strategic

importance.

PATTERN OF OPERATIONS

The mining campaign from the Marianas was inaugurated on 27 March
1944 when the 313th Wing of the XXT Bomber Command flew its first mine-

laying mission against Shimonoseki. It was a maximum effort for the

Jx ldgpae™ 2 uny

P DT T PR

O )

o Nakin s 1Y SR




-35-

recently arrived wing; 105 air vaft were airborne, although only 92

dropped their mines in the primary target area. The mission was re-
peated on the night of 30 March with 94 aircraft airborne, of which

85 successfully completed their task.

The minafields laid in these two misslons accomplished all that
had been hoped for. On the basis of reconnaissance it was estimated
in the theater that traffic through the strait had been reduced to 25
percent of normal.(z) Few large vessels braved the mined passage or
attempted the alternate routes that had proved disastrous to the naval
task force. The planners in the Marianas believed that Shimonoseki
would remain effectively blocked for ten days to two weeks. During
that period only small-scale mining forays would be needed to close
gaps in the minefields and to sow mines in the Kure-Hiroshima area
within the Inland Sea where Japanese naval units were stationed.

This was one reason why only five small mining wissions were flown
during all of April; a total of 50 aircraft were airborne during these
missions. Another reason was that the 313th Wing was preoccupied with
other tasks during April. It participated with the other Wings of the
XXI Bomber Command in the large-scale incendiary raids against Japan
that had begun with the spectacular fire bombing of Tokyo on 9 March.
During the second half of April the wing was required to devote almost
its entire effort to attacks on the Kyushu airfields, which the theater
commander had ordered because of the critical situation at Okinawa
created by the Kamikaze threat to the invasion forces. 1t was not
until 11 May that Admiral Nimitz judged the situation sufficiently
under control to release the XXI Bomber Command from its commitmen.:
to provide tactical support for ICEBERG.

Even before that date. however, the 313th Wing was able to initiate
a new phase in its mining campaign. The objectives and targets of this
and uvther phases of the campaign are shown in Table 4.

The second phase, unlike the first, was aimed solely at the stra-
tegic objective of estabiishing an "Industrial Center Blockade." The
new A-6 pressure-type mine had become available in limited amount-: for
this effort. It was considered to be unsweepable. This phase of the

campaign was brief, consisting of two full-wing missions on 3 and 5 May,
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with close to 100 aircraft airborne in each mission. The targets were
the Inland Sea ports of Kobe and Osaka, shipping routes within the
Inland Sea, and the harbors of Tokyo and Wagoya. Shimonoseki was
remined.

The net was tightened further in the remaining three phases of
the campaign. Closure of Shimonoseki was maintained through periodic
remining, the entire Inland Sea was made increasingly unsafe for Jap-
anese shipping, and the blockade was extended to additional areas.

As a result of the previous mining, Japan had been forced to withdraw
most of its shipping from the Yellow Sea to the Sea of Japan, and to
divert the main traffic to and from the home islards to ports on the
Western coasts of Honshu and Kyushu. Their location is shown iu Fig. 3.
In the third and fourth phases of the campaign, the blockade was accord-
ingly extended to these new targets. The more important harbors of
northwestern Honshu and Kyushu were mined first, and when these also

had to be abandoned, the minor ports along these coasts were mined as
well.

In the last phase, when Japan was already almost prostrate, many
of the former targets were no longer worth mining. The shipping situ-
ation had become so desperate that even the minimum traffic needed to
supply food to the starving population could be maintained only with
the greatest difficulty and at the cost of staggering losses in ships
sunk or damaged. Repairing damaged ships had become another insuperable
problem, since the mines prevented access to all but three of the 22
principal merchant-marine shipyards, and these were overloaded far be-

yond capacity.(3)

A final blow was the miniag of Korean ports in the
closing weeks of the war, which cut off one of the few remaining sources
of supply to Japan.

The results of the mining campaign will be discussed in Sec. V.

They were succinctly summed up in the words of a British naval histerian:

The biockade had, in fact, been far more successful than
ve realized at the time. Though the submarines had been
the first and main instrument for its enforcement, it was
the air-laid mines which finally strangled Japan.*

*
Reference 14, Vol. III, Part II, p. 371.
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Fig. 3 — Location of northwestern Honshu and Kyushu ports
selected for mining biockade
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The progressicn to different targets was not the only way in which
the pattern of operations changed during the course of the mining cam-
paign. Another major change occurred in the size and frequency of the
mining missions.

The full-wing missions employing close to 100 aircraft that ushered
in the first and second phases of the mining campaign may have been a
carry-over from the pattern of operations established by General LeMay
in the CBI when he headed the XX Bomber Command. It was probably
necessity more than choice that caused the large missions from the
Marianas to be interspersed with much smaller missions during April,
when the 313th Wing was busy with other tasks. But it taught the min-
ing planners in the XXI Bomber Command a valuable lesson when they
found that the effectiveness of their mining was not proportionate to

the scale of effort invnlved. They reported their conclusion as follows:

A study of the results obtained with full wing and with small
mining missions indicated that the length of closure of a
port obtained with larger efforts was not increased in pro-
portion to the effort at any specific port. Therefore, it
was concluded that in order to obtain closure of a particular
port or channel, frequent re-mining was much to be preferred
over large scale efforts carried out once or twice a month,
Mining every other night using a single group was authorized.

The new pattern of operations that prevailed during the rest of
the mining campaign is shown in Fig. 4. It had the additional advantage
that most of the mining was henceforth done by a single, dedicated
bombardment group (505th) which became expert in its task.

This is not to suggest that the large full-wing missions were
wasted effort. At the beginning of an extended mining campaign it may
be desirable to employ a sufficiently large force to be able to lay a

minefield that spreads over a wide arez or that establishes a dense

concentration of mines in one particular area. But during the course
of a prolonged campaign it is often more effective to drop fewer mines

more frequently. It took the Japanese almost as much time and effort

*
Reference 2, p. 10.
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to sweep a channel when a few mines had been laid as it did when there
were large numbers. Sometimes even the suspicion that mines had been
dropped forced them to uudertake the laborious sweeping job before safe
passage could be assured.(s)

The more frequent mining by a single group required the mined
are2s to be constantly reswept, which closed them to shipping for a
longer period and imposed a greater burden on the inadequate Japanese
ninesweeping force.

But the new pattern of operations also had one disadvantage. The
regularity of flying sorties every second night enabled the Japanese
mine spotters to anticipate when mines would be laid. This was an
important assist to the enemy, who used every possible means--human
watchers, radar, and interceptor planes--to detect where mines were
being dropped so as to aid the sweeping effort. In some cases, when
the spotters were distracted or driven into shelters by a simultaneous

bombing raid, it was more difficult tc find the right areas to sweep

and the sweeping had to cover a larger area.

MINE DELIVERY TACTICS

The operational details worked out ; the mining planners in the

313th Wing and the XXI Bomber Command are now mainly of historical
interest. With different aircraft, more sophisticated avionics, and
new types of mines, future mining campaigns would employ other delivery
tactics than those used in the B-29 campaign from the Marianas. Since
this account is primarily concerned with lessons that could be applied
.in the future, only brief mention will be made here of the tactics
employed in the Marianas campaign. More informaticn on this subject
can be found in some of the historiee cited in the bibliography, and

(2)

especially in the Phase Analysis by the XXI Bomber Ccmmand from
which this short summary has been drawn.

A few statistics will convey the magnitude of the =ffort.

The average length of a mining sortie from the 313th Wing bases
on Tinian to Japan and back was close to 2900 n mi. At this range,
the B-29s normally carried a payload of 12,000 to 13,000 1b of mines,

usually & mixture of 1000~ and 2000-1b mines. The mixture varied, de-

pending on the types of mines available.
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The distribution of the mining effort among the different target
complexes during the five phases of the campaign is showa in Table 5.

Table 5

DISTRIBUTION OF MINING EFFORT

Aircraft | Aircraft | Mines Laid in
Phase Objective Alrborne Lost Target Area

First |Support Okinawa

invasion 246 5 2,030
Second |Blockade industrial

centers 195 0 1,422
Third |Blockade northwest

Honshu and Kyushu 209 3 1,313
Fourth |Intensify Honshu,

Kyushu blockade 404 1 3,542
Fifth |[Total blockade 474 6 3,7462

Total 1,528 15 12,053

SOURCE: Reference 2.

aDuring the last phase an additional 4%-million psycholog-
ical-warfare leaflets were dropped by the minelaying planes.

By way of comment on these bare statistics, a poiul should be
mentioned that might be of concern tc future planners. A major limita-
tion on the size of the mining effort from the Marianas was that there

simply were not enough mines available.

In the last few months of the war with Japan the Twenty-
first Bomber Command was able and willing to devote a
still larger portion of its effort to mine laying but
sufficient mine stocks were not available.*

One of the reasons given in the mining report of the United States

Strategic Bombing Survey is that conflicting logistic requirements

(presumably including preparations for the invasion of Japan) made it

- Reference 3, p. 18.
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impossible to obtain the necessary priorities for the production and
shipment of mines. The decision to launch a massive mining campaign
was made too late to change these priorities.

A contributing factor mentioned by the Survey was the tendency to
underestimate the number of mines required. There was not sufficient
intelligence on Japanese minesweeping capabilities. Neither was there
enough recognition, or even knowledge, of the fact that many mines were
dropped off the target area or on land, and that even if properly aimed
they often exploded prematurely. Several of the Japanese officers and
experts interrogated by the Bombing Survey mentioned that they had been
puzzled by the premature explosions.(3)

The trouble was not only that there were not enough mines avail-
able but that they were not of the right type. During the entire first
phase of the campaign, the old-style magnetic and acoustic mines had
to be used, although both had been compromised and therefore could be
swept more easily. For the second phase enough magnetic mines with
the new '"unsweepable" pressure mechanism had arrived, so that half of
the mines dropped during this phase were of the new type. By the time
of the third phase, the low-frequency acoustic mine, also considered
unsweepable, had become available. But there were never enough of the
new mines up to the end of the campaign; even during the last phase,
more than half of the mines used were still of the old types.(z’j)

Another complication was that the mining planners on Tinian rarely
knew in advance the size or composition of the next shipment of mines
they would receive. They therefore had to do their mission planning
before they knew what kinds of mines they would be carrying, and hence
they usually had to modify these plans after the shipment arrived.

Tc return to the operational details of the campaign, a brief men-
tion of the mine delivery techn.ques may be useful. The mining planners
had decided to adapt the tactics used in the incendiary raids on Japan
instead of those that had been the standard practice when the B-29s
were engaged in daylight precision bombing and had flown in tight forma-
tions. The minelaying was to be done at night, by aircraft flying
singly and spaced far enough apart to present a more difficult target

to the enemy's antiaircraft defenses. The B-29s therefore were able to
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carry far heavier payloads than if they had had to fly in formation.
Dispensing with formations also saved wear and tear on the engines and
reduced pilot fatigue.

The radar bombing technique that had been developed for the in-
cendiary raids served well enough for mine delivery but had to be modi-
fied to allow for the wind drift of the parachute-retarded mine-fall.
In order to minimize drift, a relatively low altitude was indicated.

At the same time, the planes had to fly high enough to reduce losses
from enemy flak. In night operations this would be their only threat,
since the Japanese night-fighter cépability was known to be negligible.
But prior to the campaign there was no information on antiaircraft de-
fenses in the target areas, for no photoreconnaissance missions had
been flown until after the mining began. The planners therefore decided
to do the mining at the same altitudes of five to six thousand feet
that the XXI Bomber Command had adopted for its successful low-level
incendiary bombing missions against Japanese urbar areas. It turned
out to be the right choice. Aircraft losses during the mining campaign
were much lower than had been expected.

Computations of the mine release point involved a somewhat compli-
cated procedure because of the different ballistics of the parachute-
retarded mines; their trail and crosstrail were so great as to be beyond
the limits of the bombsight. Inasmuch as the desired impact point and
the spot inmediately beneath the release point were both on water and
could not be identified by radar, an offset aiming point on land had to
be used. The resulting delivery accuracy, though not very good, was
judged acceptable for mining purposes. Delivery errors of one to two
miles were normal but could be compensated for by the simple device of

sowing more mines.

THE BATTLE OF WITS BETWEEN MINELAYERS AND MINESWEEPERS

It is no news to any mining expert that a mining campaign is a
continuous game of measures and countermeasures and counter-courter-
measures. But this basic fact is not always taken into account in the

advance planning of future operations, which often involved officers

with little or no experience in mining.
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Mines are of limited use if they are easy to clear. They must be
so constructed, and so placed, that clearing them will strain the
enemy's sweeping facilities and will be so time-consuming as to tie up
shipping for prelonged periods. It is not always recognized that mines
may contribute as much, or mcre, by immobilizing ships as by sinking
them.*

One way of making the mines more difficult toc clear, apart from
the ingenuity that goes into thz original construction of the mine, 1is
to make frequent modifications in it through changes in the arming de-
lays, ship counters, and timing sequences within the firing mechanism.
During the B-29 campaign this was done by the Naval Mine Modification
Unit, which was moved to Tinian in April 1945 so as to be collocated
with the mine delivery force of the 313th Wing. Both organizationms
were well aware of the importance of this task; it is estimated that
80 percent of the mines dropped by the B-29s in Japan's Inner Zone
were modified in the theater.

Since one purpose--but not the only purpose--of the modifications
was to hinder the enemy's countermeasures by forcing him to develop new
sweeping gear or different clearing techniques, they required an inti-
mate knowledge of minesweeping, in addition to intelligence of the

enemy's sweeping facilities and methods.

Experience during the war has emphasized the need of consider-
ing mine laying and mine sweeping as closely related opera-
tions classed generally as mine warfare. Personnel engaged

in either branch had to be familiar with tke other in order

to perform their job properly.... Since extensive develop-
ment of the ground [bottom] mine with its influence firing
mechanism has made modern mine laying and mine sweeping

more interdependent as ever, it is important that in the
future the two operations be considered to be inseparable
elements of mine warfare.

But mine modifications were intended to serve another purpose as

well, which was to increase the probability of sinking enemy ships,

*
More on this subject will be found in Sec. V.
*k

Reference 3, pp. 29-30.
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and especially the larger vessels. The two purposes must have been
occasionally in conflict, if only for the obvious reason that one way
of interfering with the enemy's countermeasures would have been to
modify the mine setting so as to sink the small shallow-draft mine-
sweeping vessels. Undoubtedly there were other ways in which modifi-
cations made for one purpose defeated the other, for mines lose
effectiveness if they are not tailored for a specific purpose.*

It is not clear whether the planners of the B-29 campaign made a
sharp enough distinction between the two different purposes that the
mine modifications were intended to serve, or which of the two was
predominant in their minds. Though the evidence is inconclusive, there
is reason to suspect that the temptation to show dem.ustrable results,
as represented by ship sinkings, may have outweighed the desire to
counteract the enemy's minesweeping efforts, which could only produce
intangible results that are not measurable.

It was fortunate for our side that the Japanese, unlike the Ger-
mans, were poorly prepared for effective mine-clearing operations.
During the two years that had preceded the campaign from the Marianas,
they had allowed local authorities in the Outer Zone to improvise de-
fense measures against the aerial mining done by the Allies. 1In the
homeland itself, they had done little centralized planning for the
major effort that was to be required when the massive campaign against

(3)

the Ininer Zone was launched. Cooperation was poor between their
military authorities and the scientists whom they needed to deal with
the increasingly sophisticated mines used in the campaign. They did
not have anywhere near the necessary amount, or the right kind, of
sweeping equipment, and what they had was not always where it was most

needed.

Nevertheless, it is estimated that by the end of the war the
Japauese had, in the Inner Zone alone, spent 35,715,340 yen
and employed more than 20,000 officers and men in connection
with that [mine countermeasures] effort. By the end of the

*
The British aptly called their version of the Mine Modification
Unit the Tailored Mine Station.

e TR (o 7T S W

A i

R




-47-

war, the Japanese had developed fairly effective sweeps
for all United States mines except one acoustic mine and
the preasur mine.

That the Japanese succeeded even to that extent was not due solely
to their own efforts, but because we made the job easier for them. As
already noted, failure of the United States to have made timely prepar-
ations for a major mining campaign resulted in an inadequate suppiy of
mines, and especially of the new types. Japanese naval experts told
their interrogators after the war that it had taken them as long as one
or two months to find ways of dealing with a new type of mine or with
modifications of the mine mechanism. Mine clearing was especially
difficult for them when a mixture of magnetic-acoustic and magnetic-

) But the minelaying force had to use

pressure mines had been laid.
whatever mines were at hand. They could not wait for the right types
of mines or the right combinations of mines. When the new types of
mines finally began to arrive, there were never enough of them and they
often had had to be rushed to the theater without adequate pruuvf-testing,
with the result that many exploded prematurely. Another, more important
consequence of these irregular shipments was that the necessary mine
modifications, which had to be made in the theater, coul