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History of medicine

Tuberculosis in the Royal Norwegian Navy

during the war

Abstract

Tuberculosis became a great problem
in the Royal Norwegian Navy during the
first years of the Second World War
(when it operated in allied services
mainly from Great Britain); with the
highest incidence (9.6 per 1 000) during
the first half of 1943. Main reasons
were insufficient medical examination
of recruits, crowded living conditions
on board (favoured the contagion) and
the physical and psychological pres-
sure during sea operations, which may
have reduced the immune defence.

Preventive measures in terms of tuber-
culin testing, chest X-rays of the positi-
ves, vaccination of the negatives, envi-
ronment investigation when disease
was discovered, and isolation of those
infected, gave control from the second
half of 1943 and onwards.

The article also mentions treatment,
repatriation and the incidence of tuber-
culosis in the Navy before and after the
war.

The tuberculosis situation is currently
so favourable in Norway that routine
chest X-ray of the recruits is no longer
performed in the armed forces.
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In June 1940, the Norwegian Navy had

16 vessels, with approximately 600 men,
stationed in Great Britain under Norwegian
command. The Navy had suffered heavy
losses during the military actions in
Norway, and needed rebuilding and reman-
ning virtually from scratch. By the summer
of 1940 naval vessels had entered service in
British waters. The number of naval ser-
vicemen increased considerably during the
next years, and the Navy became the largest
branch of the Norwegian armed forces in
England during the war. By the end of the
war, in 1945, there were 52 vessels with a
personnel strength of 7 366 (1).

However, the large growth did not come
without costs. A report (released in 1943)
on treated active tuberculosis in the armed
forces, showed that the Navy had far more
cases of tuberculosis than the other bran-
ches of the Forces (2). In the Navy, 125
people had been treated for active tuber-
culosis.

This was a prevalence vastly exceeding
that which would have been expected in
Norway, and corresponded to a prevalence
not seen in over 10 years in the Navy. We do
not know the incidence of tuberculosis (TB)
in the Royal Norwegian Navy in the years
immediately preceding the war; the last
health statistics available before the out-
break of war were from the years 1931 and
1935 (3). The incidence rate of tuberculosis
showed a significant decrease in this period,
from 10 in 1931 to approximately three
only four years later (tab 1) (3, 4). There
was a corresponding drastic decline in TB
morbidity, which had been very high in the
years after the Spanish influenza epidemic
(5).

Tuberculosis caused a large number of
lost workdays during the war. Johannes
Kvittingen (1906—1996) & Nils Bonsaksen
(1917-73), who served in the Navy during
the war, has provided this documentation
which is based on a number of Norwegian
archives from Great Britain, Iceland and
Canada, as well as reports and announce-
ments from the British medical corps (6).

Altogether 237 new cases of tuberculosis
were detected during the war years, but the
distribution between servicemen based on
land and at sea is unclear (tab 2).

Reasons for a high prevalence

in the Navy during the war

It has been postulated that the most impor-
tant reason for the high incidence of TB
infections was that the Navy was built up
without making proper provisions for a
comprehensive and effective naval medical
corps. Not all measures for prevention of
contagion coming into the Navy were
exhausted (6).

The military services had a large per-
sonnel requirement, and men occasionally
entered service without prior medical exam-
ination. Moreover, the criteria for fitness
for service became markedly lower than in
the pre-war period. It may be assumed that
tuberculosis slipped into the armed services
when volunteers were recruited (6).

The Lofoten Island raids exemplify
this shift of paradigm, for amongst others
Anders Chr. Gogstad. He writes: «Bemer-
kelsesverdig var at alle menn som kom fra
Lofoten etter raidene der i 1941 ble fordelt
pa haer og marine uten forutgaende lege-
undersgkelser. De fleste av disse kom til
Marinen og medferte smittekilder» (It was
noteworthy that all men who came back
from the Lofoten Islands after the raids in
1941 were recruited to the Army and Navy
without prior medical examination. The
majority of them entered the Navy and
included carriers») (7). The first Lofoten
raid, «Operation Claymore», took place in
the beginning of March 1941. On the return
from the Lofoten Islands the ships were
willing to take on board anyone who freely
chose to go to Great Britain and join the
Norwegian armed forces; 306 men and
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8 women enlisted (1). The second Lofoton
raid, «Operation Anklet», was conducted
at the end of December 1941. Altogether
266 Norwegians came to Great Britain
with this raid. Additionally, families with
children also fled, for fear of reprisals, such
as those who had helped the soldiers during
the first raid had been subjected to.

We agree that an important reason for
the increase in tuberculosis during he first
years of the war were the reduced fitness
requirements for entering military service
and the inadequate screening of new
recruits resulting from the urgent increase
in recruitment needs. However, the first
group who returned with the first Lofoton
raid were, in fact, screened for tuberculosis
(normal X-ray examination and X-ray
screen photography). The screening was
part of a research project, but was not com-
prehensive; the clinical examination before
X-ray screen photography did not include
sedimentation rate or TB testing. The Nor-
wegian radiologist Kaare Tutein Poulsson
(1904—67), who had escaped to Great
Britain in February 1941, took part in a
study where X-ray screen photography
was compared to conventional chest X-ray
examination (8, 9). The patient sample con-
sisted of Norwegians who had come to
London during the previous 3 months to
join the armed forces and included amongst
others «the group of men who had escaped
from the Lofoten Islands during March
1941». No tuberculosis was found in this
group. The TB carriers from the Lofoten
Islands presumably came over with the
second raid. Kvittingen & Bonsaksen report
that the volunteers who came over with the
Lofoten raid of January 1941 were not
examined, however this cannot be correct
and is presumably a textual error, as Kvit-
tingen was one of the referring physicians
while Gogstad could hardly have known
about X-ray screen photography.

In addition to inadequate medical exam-
ination of new recruits, the cramped living
conditions and enormous pressure during
active service were fundamental factors
behind the increase in the prevalence of
tuberculosis. A person coming on board
with contagious tuberculosis could easily
cause an epidemic. The crew were very
tightly quartered on the dark orloft deck
(i.e. quarters for enlisted men beneath the
main deck) and worked, ate and slept very
close to one another. In those days men
slept in hammocks that were rolled up and
stored in communal bins during daytime.

During the war, the Government in exile established a chain of clinics for seamen on both sides
of the Atlantic. Their mandate was to prevent and treat illness amongst seamen and to inspect Norwegian
ships. In addition, they were given an advisory role towards the authorities. Illustrative photograph

© courtesy of the Bergen Maritime Museum

The service could be extremely demanding.
Storms, ice, torpedo attacks, frequent
sounding of «battle stations», lack of sleep,
wet clothes that never dried properly and
the primitive sanitary conditions were the
daily stock in trade when at sea. Folke Hau-
ger Johannesen, later admiral and general
officer, writes the following in his memoirs:
«Det var ikke underlig at tuberkulosen
krevde offer» (It is not surprising that tuber-
culosis claimed its victims) (10). He was
captain of the destroyer «St. Albans» in
1943 when 10 cases of tuberculosis were
reported, of which nine came from the same
lower deck (2).

Preventive measures

The Navy had previously maintained an
extensive programme of preventive mea-
sures against tuberculosis. In 1920 a specia-
lised medical examination of all recruits
directed at preventing tuberculosis carriers
from entering service was introduced in
both the Army and the Navy (11). From
1922 and onwards, all recruits at Horten
were examined by X-ray if there were suspi-
cious findings from the clinical examin-
ation or the recruit’s medical history, and

if necessary admitted to the naval hospital
at Karljohansvern «and injected with
increasing doses of Koch’s tuberculinum

Table 1 Incidence of lung tuberculosis (2, 3] (total No. naval personnel in brackets)

Navy
Year At sea
1931 10.1/1 000 (29¢)
1935 3.0/1 000 (331)

Table 2 New cases of lung tuberculosis per 6 months according to Kvittingen and Bonsaksen (6)

Tuberculosis 1940

in the Royal

Norwegian Navy 30/6-31/12  1/1-30/6
No. cases 3 8
Per 1 000 1.7 4

1941

1942
1/7-31/12  1/1-30/6 1/7-31/12 1/1-30/6
21 34 31 50
7 9 6.9 9.6

1943

On land In the total population
1.5/1 000 (682) 22.4/10 000
0 (59¢) 17.6/10 000
1944 1945
1/7-31/12  1/1-30/6 1/7-31/12 1/1-30/6
27 37 18 8
4.8 6.2 2.8 1.1



The Norwegian Navy in rough weather in the arctic sea: after-deck with depth charges. lllustrative photograph®© courtesy of the Naval Museum

vetus». An X-ray screen photography appa-
ratus was acquired before 1940 (12).
Preventive examinations were given lower
priority during the first years of the war, due
to the enormous resources demanded by
rebuilding the Navy. When it was estab-
lished, in January 1941, that there had been
an increase of the TB incidence, the military
medical corps gave orders and laid plans for
a battle against tuberculosis in all branches of
the armed forces (6). There was not much to
do about the cramped living conditions that
increased the risk of contagion on board
ships, nor could one change the physical and
psychological pressures of war, which could
weaken the immune defences. However, one
could prevent contagion from coming on
board ships. The decision was taken that all
naval personnel would be examined with
Pirquet’s test, all positives would undergo
X-ray examinations, and all negatives would
be given the BCG vaccination. Environ-
mental investigations were to be undertaken
in locations where new cases were detected.
Those infected were to be placed in isolation
to prevent the disease from spreading. With
these preventative measures the disease was
brought under control from 1943 onwards,
and the incidence in the last half year of the
war was the same as in the autumn of 1940.
The introduction of systematic examinations

4

aimed at tuberculosis was not, however,
unique to the Navy. The war against tubercu-
losis was also fought back home in Norway.
Sophus W. Brochmann (1892—-1956) intro-
duced mass X-ray screening of the popula-
tion in 1943. Brochmann was the inspector
for tuberculosis under the Nazi regimen and
had taken over the plans of the deposed Otto
Galtung (1904—81). This took place under
the surveillance of the health department of
the German «Reichskommissar» in Norway
(national commissioner), and the programme
was approved as an independent Norwegian
venture (13).

Tuberculosis in the Canadian Navy
The Royal Canadian Navy was in many
respects similar to the Norwegian Navy and
thus serves as an interesting basis for com-
parison with regard to prevalence and pre-
vention of tuberculosis. Over 40 % of the
Canadian personnel served on ships, prim-
arily on destroyers and smaller ships on
escort duty under the same stressful condi-
tions as parts of our Navy (14, 15). All men
assigned to service on board underwent an
X-ray examination before embarkation, and
annual X-ray examinations of all personnel
was intended though this was not entirely
successful. During the war years the annual
personnel strength increased from 27 614

to 99 078. Altogether 490 cases of tuber-
culosis were diagnosed with an annual
average incidence of 2.36 per 1 000. In our
small Navy there were 247 cases. The rela-
tively low number of TB sufferers can pri-
marily be explained by thorough examin-
ation of recruits, which prevented the intake
of carriers.

Treatment and follow-up

of tuberculosis patients

Towards the end of 1941 the Norwegian
authorities were able to rent a part of Craig-
lockhart, which was a nursing home in
Edinburgh that had been expropriated and
turned into the «Emergency Health Ser-
vice» in 1939. A hospital with 145 beds
and a Norwegian staff was subsequently
established and equipped (16). Hans Gab-
riel Dedichen (1901-81), who came to
England in February 1942, took over the
management of Craiglockhart hospital in
January 1942 (8, 17). All Norwegians who
contracted tuberculosis in Great Britain
were referred there. During the three and

a half years the hospital was in service, 988
TB patients were admitted, and of these

32 died. The archives from Craiglockhart
show that children with home addresses

in Lofoten had also been admitted to this
institution; they must have come to Great



Britain with the second raid (18). Alto-
gether 479 thoracic interventions were per-
formed. Many patients were cured, but with
few exceptions none from the Navy were
allowed to return to duty either at sea or

on land.

During the time in Great Britain the
Norwegian Navy were not allowed to dis-
charge patients who were cured, and conse-
quently accumulated a large number of
absentee days because of tuberculosis; in
total 98 326. Several convalescence homes
were established for TB patients. It was dif-
ficult to find suitable employment for the
convalescents who subsequently became
a significant expense for the Norwegian
military health authorities.

Repatriation of TB patients after the
declaration of peace presented transporta-
tion problems. Some of the Navy’s patients
in Scotland who were bacillus negative,
were transported home by naval vessels (2).
On the basis of a proposal from Dedichen,
in his letter of 13 May 1945, it was decided
that patients and personnel from Craigh-
lockhart and convalescence homes in the
Newlands and Brocklehurst should be
transported together along with the archives
from the individual institutions (16). The
passenger-liner «Stavangerfjord» received
the assignment and arrived in Oslo at the
end of August 1945. The newspaper Arbei-
derbladet referred to the unusual passengers
brought home by the America Lines legen-
dary ship with the following headline, «En
broget last: Fra arresterte Quislinger til barn
som skal depes.- Overlege Dedichen hjem
med alle sine pasienter» (A varied cargo:
from arrested Quislings to children about to
be baptised— Dr Dedichen home with all his
patients). 14—15 of them were so unwell
that they had to be carried on stretchers
from the ship and driven directly to Berg
hospital, which was a temporary hospital
for evacuees at Berg school in Oslo (19).
We have identified 24 report cards in the
archives from the evacuation hospitals at
Berg and Grefsen, which almost certainly
refer to TB patients from the Navy (20).

TB patients also had to be transported
home from America. Plans were laid for
the repatriation of approximately 200 TB
patients, of which 100 would require a stay
in a sanatorium (16). They were received by
Berg hospital for evacuees in October 1945,
where they held an «emotional welcome
home party for the sick seamen» (21). We
know little about the fate of the TB patients
after repatriation.

Tuberculosis in the Armed Forces
immediately after the war

After demobilisation 1 January 1946, the
BCG vaccination of Pirquet test negatives
was no longer mandatory. The law of

12 December 1947 was passed, tuberculin
testing and vaccination of individuals or
groups stated that Pirquet testing and vac-

cination could be made mandatory for indi-
viduals or groups. BCG vaccination did
not become mandatory for all military per-
sonnel before October 1950. While the
number of TB cases decreased in other
branches of the armed forces it remained
high in the Navy. Amongst other causes,
there was an epidemic in 1947 where the
carrier was probably an asymptomatic
recruit. Cavernous lung tuberculosis was
observed on X-Ray screen photography
during the screening medical examination,
but because the report was mislaid the
result was not received before the recruit
fell ill. By this time he had managed to
infect many of his fellow recruits. By the
time the environmental investigations were
finally conducted, the men had already been
sent to several different military locations,
and amongst 221 servicemen, 65 with signs
of TB infection were found.

The incidence of tuberculosis remained
high in the Armed Forces in 1948 (23).
The majority were in the Navy (prevalence
11.9 %o); with a significantly higher preva-
lence than in the air force (4.5 %o), in the
army (3.9 %o) and amongst civilian men
in Oslo from the same age group (3.5 %o).
A reason for this may be that a larger pro-
portion of the naval recruits came from the
most tuberculosis ravaged coastal districts
than those recruited to other branches of the
armed forces (23). There were four times as
many cases of tuberculosis in previously
tuberculin negative individuals as in the air
force or the army. Cramped living condi-
tions could explain the increased risk of
infection, also of other infectious diseases,
which could conceivably reduce resistance
to tuberculosis.

This negative spiral continued in the
Navy. From 1949 to 1952 tuberculosis mor-
bidity showed a marked decline among
the enlisted men in the armed forces with
the exception of the Navy (24, 25). While
the incidence of destructive tuberculosis
decreased significantly, from 18 to 6 per
10 000 between 1949 and 1952 in the
armed forces as a whole, it still remained at
roughly the same level in the Navy even in
1952. TB morbidity among the junior and
non-commissioned officers does not show
the same differences between the branches
of the armed services.

The situation today

Hygienic conditions on ships have been
significantly improved since wartime, but
cramped living conditions seem unavoid-
able. The naval medical corps is alert to the
fact that tuberculosis is on the increase in
many places around the world, with resis-
tant strains of the bacillus being an add-
itional problem. More recruits are tuber-
culin negative now that the BCG vaccin-
ation is no longer mandatory. The naval
doctor looks for vaccination scars in all who
are drafted into the military service for the

first time, and assesses whether referral is
necessary for X-Ray examination of the
lungs. BCG vaccine should be given to

all personnel working on board ships or
cleared for international duty who have no
sign of a BCG vaccination scar, no docu-
mented vaccination, and a negative Man-
toux reaction. All personnel coming home
from international service are obliged to
undergo a medical check up for monitoring
and follow-up of tuberculosis.

The following quote, from a lecture given
by Alexander Tuxen (1897—1980) in 1966,
remains relevant today: «En vakker dag
kommer folkemassene, folkehavene i beve-
gelse, og de har tuberkulosen med seg. En
vakker dag, pa en eller annen mate kommer
tuberkelbasillen igjen hvis vi ikke passer
péa den» (Some day the masses will come,

a sea of migrating people, and they will
bring tuberculosis with them. If we become
unvigilant, the tuberculosis bacillus will
return one way or the other) (26).

Disclosed conflicts of interest: None

Literature

1. Steen EA. Norges sjokrig 1940-1945. Bd. 6, 1. del.
Marinens operasjoner fra baser i Storbritannia.
Utgitt av forsvarets krigshistoriske avdeling. Oslo:
Gyldendal, 1963: 23-5.

2. Rapport fra @ystein Snorre Stray. Riksarkivet.
Sosialdepartementet, Medisinaldirektgren
i London, sakarkiv, eske 98.

3. Sykestatistikker for den kgl. norske marine
1914-1935. Saniteten i sjgforsvaret.

4. Norges offisielle statistikk X. 55. Sunnhetstilstan-
den og medisinalforholdene. 1940. 88. argang.
Utgitt av Statistisk Sentralbyra. Oslo: | kommisjon
hos H. Aschehoug & Co., 1943.

5. Schigtz A. Folkets helse - landets styrke. Det
offentlige helsevesen i Norge 1603-2003. Bd. 2.
Oslo: Universitetsforlaget, 2003: 218-23.

6. Kvittingen J, Bonsaksen N. Sykdom og skader
i den kgl. norske marine i krigsarene 1940-1945.
Oslo: P. Solberg Trykk, 1952: 11-25. Marine-
museet, Horten.

7. Gogstad AC. Slange og sverd. Bergen: Alma Mater,
1995: 332.

8. Ulstein R. Englandsfarten. Bd. 1. Oslo: Det Norske
Samlaget, 1965: 51, 291.

9. Clark KC, Poulsson KT, Gage H Courtney. Further
experiments in x-ray screen photography. Br J
Radiol 1941; 163: 250-4.

10. Johannesen FH. G& p3 eller g& under. Oslo:
Faktum forlag, 1988: 201.

11. @verland B. Kampen mot tuberkulose. I: Storsten
E, red. Social handbok for Norge. Oslo: Norsk
forening for socialt arbeide, 1937: 140-51.

12. Bergen byarkiv. BBA-A-2617-J1. Bergen helserad-
lungepoliklinikk. Bergen helserad 01054-28.VI.40.
Brev fra Siemens til Stadsfysikus.

13. Riksarkivet. Reichskommissar. Abt. Gesundheits-
wesen. Hyllenr. 1C24133, pk.11.

14. Peirce CB, Jarry G, Richardson AC. The incidence
of tuberculosis in the Royal Canadian Naval Ser-
vice. Can Med Assoc J 1944; 51: 46-51.

15. Jarry G, Richardson A, Maynard WV. Tuberculosis
in the naval service from 1930 to 1945 (inclusive).
Can Med Assoc J 1946; 55: 368-9. (1930 er trykk-
feil, skal veere 1939 bedgmt etter innholdet.)

16. Riksarkivet. Sosialdepartementet. Tuberkulose-
kontoret H3, Serie D, eske 142.

17. Dedichen HG. Norsk helsetjeneste i Storbritannia
under krigen 1940-45. Nordisk medicinhistorisk
arsbok 1977: 189-98.

18. Riksarkivet. Craiglockhart hospital: serie Cb, eske
12 0g 13, TBC-kort.

19. En broget last: Fra arresterte quislinger til barn
som skal dgpes. Arbeiderbladet 20.8.1945.



20.

21

22.

23.

24,

25.

26.

Riksarkivet. Statens evakueringssykehus Berg

og Grefsen. Serie Cb-registre og protokoller.
Kartotekkort A-A 1945-1946. KParkiv 39.
Aftenposten (morgenutgave) 4.10.1945.

Strgm A. En tuberkuloseepidemi i forsvaret.
Tidsskr Nor Leegeforen 1948; 68: 270-1.

Seip M. Tuberkulosen i forsvaret i 1948. Tidsskr
Nor Leegeforen 1949; 69: 328-30.

Host H. Tuberkulose i forsvaret i 1949-50. Tidsskr
Nor Leegeforen 1953; 73: 337-42.

Host H. Tuberkulose i forsvaret i Norge
1951-1952. Nordisk Hygienisk Tidsskrift 1955; 36:
133-42.

Tuxen A. Tuberkulose og tuberkulosebehandling

i min tid. Et tidsbilde. Tidsskr Nor Laegeforen 1967;
87:1310-5.

The Manuscript was received 5.5. 2008 and
accepted for publication 30.10. 2008. The medical
editor was Anne Kveim Lie.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.25000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 100
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.25000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.16000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


