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P l a g u e  S u p p r e s s i v e  Measures  L a b o r a t o r y * ,  San F r a n c i s c o ,  C a l i f o r n i a

On March 6, 1900, a Chinese man died  
in the basement of the Globe Hotel in San 
F ra nc i sc o  and a po l i c e  surgeon r epo r ted  
to the c i t y  h e a l t h  o f f i c e r  t h a t  he s u s 
p e c t e d  bubonic  p lague  as the  cause  o f  
d e a t h .  Ar rangements  were made to  have 
t h e  d i a g n o s i s  c o n f i r m e d  a t  t h e  Angel 
I s l a n d  Quaran t ine  S t a t i o n .  On March 11, 
a n im a l  i n o c u l a t i o n  and b a c t e r i o l o g i c  
s tudy of  autopsy specimens v e r i f i e d  t h i s  
as  a case  o f  p l a g u e .  T he re  fo l lowed  a 
pe r iod  o f  l ack  o f  coope ra t ion  which led 
to  i n a b i l i t y  to  p r o p e r l y  cope w i th  the 
s i t u a t i o n  when r e s p o n s i b l e  o f f i c i a l s  
f i r s t  t r i e d  to a c t .

An a t tempt  was made by c i t y  o f f i c i a l s  
to  i s o l a t e  China town b u t  t h e  l a c k  of  
funds tended to minimize m un ic ipa l  e f 
f o r t s .  Ch May 15, a f t e r  the occurrence oi 
the fourth proven case of plague, the Sur 
geon General  of  the U. S. Marine Hosp i ta l  
S e r v i c e  recommended the  fo l low ing :

1. Concerted a n t i - p la g u e  e f f o r t s  under 
d i r e c t i o n  o f  one person

2. I s o l a t i o n  of  suspected  area
3. Inspect ion of t r a n s p o r t a t i o n  f a c i l i 

t i e s  leaving  San Francisco in an e l 
f o r t  to stop exodus of Chinese

4. House-to-house inspect ion of Chinatown 
w i t h  a d m i n i s t r a t i o n  of  H a l l k i n e  
v a c c i n e

5. Estab l ishment  o f  a pes t  h o s p i t a l
6. I s o l a t i o n  of  suspected  cases
7. D i s in f e c t i n g  corps
8. D es t ruc t ion  of  r a t s
9. Inves t iga t ion of suspicious i l l n e s s e s  

in  adjacent  c i t i e s .
On May 19, the local board of heal th  o f 

f i c i a l l y  announced the existence of plague. 
E f fo r t s  were made to f o re s ta l l  an exodus oi 
Chinese. Haffkine vaccination was supposed 
to  have been required  lo r  an e x i t  permit  
but there was considerable  unwillingness on 
the pa r t  of the Chinese to be -vaccinated.

Fede ra l  S e c u r i t y  Agency, Pu b l i c  Hea l t h  Se rv i ce ,
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Federa l  in sp e c to r s  were placed on t r a i n s  
leaving San Francisco and a t  points of ex i t  
on the s t a t e  bo rder  a t  Ashland, Oregon; 
Reno, Nevada; Need les ,  C a l i f o r n i a ;  and 
Yuma, Arizona,  to  p reve n t  San F ranc i sco  
Chinese from leaving  the s t a t e .  Launches 
were used in  a 24 -hour p a t r o l  of the San 
F ra nc i sc o  w a t e r f r o n t  fo r  the purpose of 
prevent ing Chinese from leaving the c i ty .

On May 29, the board of  supervisors gave 
legal  backing to the board of health author
iz ing  such measures to be taken as may be 
necessary for  the prevent ion and spread of 
d i s e a s e  and o rdered  an immediate cordon 
around Chinatown. Because of  the magnitude 
o f  the  j o b  and th e  l a c k  o f  funds ,  the 
e f f o r t  was not e f f e c t i v e .  On June 4, the 
governor o f  C a l i f o r n i a  r e fused  a r eques t  
for  a id  from the s t a t e  board of  heal th ,  t h  
June 6, the q u a ra n t in e  oi  Chinatown was 
ordered l i f t e d  on tli« bas i s  of  severe and 
oppressive r a c i a l  di sc r imina t ion.  This was 
the r e s u l t  of  a s u i t  brought in the United 
S t a t e s  court  t o  t e s t  the v a l i d i t y  of  the 
1890 F e d e r a l  law govern ing  movement of 
A s ia t i c s .  The se rvice o f f i c e r  in charge of  
Federal pa r t i c ipa t ion  was ordered to appear 
in cour t  to show why he should not be pun
ished fo r  contempt. Although not  held in 
contempt,  a l l  a c t i v e  a n t i - p la g u e  e f f o r t s  
had been suspended and were not  resumed. 
However, cases  o f  plague cont inued to  be 
d i a g n o s e d  and conf i rmed  by l a b o r a t o r y  
e x a m i n a t i o n s .

Early in 1901, tfie Secre ta ry  of  Treasury 
appointed a commission o f  th ree  members, 
Simon F lexner ,  F. G. Novy, and Llewelyn 
F. Parker , to  inves t iga te  the plague prob
lem in  San F ra nc i sc o .  In a r e p o r t  dated 
February 26, 1901, they presented unques
t i o n a b l e  ev id e n c e  of  the  e x i s t e n c e  of  
plague. As a d i rec t  re su l t ,  representat ives  
from C a l i f o r n i a  d i sc u s s e d  the  r e p o r t  in  
Washington on March 9, and on March 22, 
agreed in San Francisco to ra ise  funds for 
immediate work as follows:

1. To d i s i n f e c t  a l l  infected houses
2. To provide a hospi ta l  for a l l  suspects
3. To provide a detent ion house
4. To provide a morgue.
By June 21, 1901, when the work was d i s 

con t inued ,  1,180 houses had been d i s i n 

f ec ted  using su lphur  dioxide,  steam, and 
bichlor ide of mercury. Plague continued to 
occur in 1901 anu 1902.

On November 8, 1902, work was s t a r t e d  to 
t r a p  r a t s  s y s t e m a t i c a l l y .  (Up to  t h a t  
time, some 50 to 60 r a t s  had been examined 
with n e g a t iv e  r e s u l t s . )  In a s h o r t  time 
481 r a t s  were trapped. F i f t e e n  were found 
to be plague infec ted.

On Jan u a ry  19, 1903, a con fe re nce  ol 
s t a t e  health o f f i ce r s  was held in Washing
ton in  regard  to  the plague s i t u a t i o n  in 
the United S t a t e s  with s p e c i a l  re fe rence  
t o  San F r a n c i s c o .  The p l a g u e  p r o g r e s s  
was s e v e r e l y  c r i t i c i z e d  in  r e s o l u t i o n s  
condemning the lack  o f  c o o p e ra t io n  with 
t h e  S e r v i c e  and the  r e s u l t a n t  l a c k  o f  
p r o g re s s iv e  ac t ion  p o s s i b l e  to  cope with 
t h e  s i t u a t i o n .  T h i s  p r e s s u r e  r e s u l t e d  
in  s a n i t a r y  measures  f o r  San F r a n c i s c o  
b e in g  adopted  in  Feb ruary  1903, by the 
c i t y ,  S t a t e ,  and Federal  h e a l t h  a u t h o r i 
t i e s .  I t  was agreed j o i n t l y :

1. To exterminate ra ts
2. To clean s t r e e t s
3. To remove garbage
4. To report  cases.
This time the work was c a r r i e d  on in an 

amicable manner. A year l a t e r  the l a s t  case 
of plague had been reported and two years 
l a t e r ,  on A p r i l  13, 1905, t h e  F e d e r a l  
Plague Laboratory was closed.  One hundred 
and twenty-one cases  and 113 dea ths  had 
occurred during the per iod.

In August 1907, th ree  cases  and deaths  
occurred in  San Franci sco  and on Septem
ber  4, the  mayor r e q u e s t e d  the  s e r v i c e  
to  assume charge of  measures to e rad ica te  
and p reven t  spread o f  bubonic plague in 
t h a t  c i t y .  There was no lack  of  a c t i o n  
t h i s  time and cooperation was immediately 
given on a l l  s ides .  The c i t y  had riot com
p l e t e ly  recovered from the earthquake and 
f i r e  of 1906 and condi t ions were favorable 
fo r  an epidemic ou tbreak .  On October  3, 
1907, Oakland, Alameda, and Berkeley made 
s i m i l a r  r e q u e s t s  to the S e rv ic e .  During 
the f i r s t  year ,  e f f o r t s  were l i m i t e d  to 
measures taken to diagnose plague and to  
prevent i t s  spread by action taken against  
the domestic r a t .  Then, on August 5, 1908 
a p l a g u e  i n f e c t e d  g r o u n d - s q u i r r e l  was
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found in the northern par t  oi Contra Costa 
County on a ranch where a plague death had 
occurred on Ju ly  15. l h i s  f inding  changed 
the concept about the animal r e s e r v o i r  of 
i n f e c t i o n  and even tua l ly  led the Service 
i n t o  a l l  o f  the w e s t e r n  s t a t e s  i n  i t s  
s e a r c h  fo r  o t h e r  r e s e r v o i r  h o s t s .  The 
e x i s t e n c e  o f  plague e p i z o o t i c  i n  Contra 
Costa County was suspected as ear ly  as the 
summer o f  1903. In  August of  t h a t  year ,  
two f a t a l  cases of  human infect ion occurred 
in widely separated sect ions of the county. 
I n v e s t i g a t i o n s  i n d i c a t e d  an a s s o c i a t i o n  
with g round-squ i r re ls  which, however, was 
not  confirmed a t  tha t  time.

For two y e a r s ,  e f f o r t s  were made to  
determine how f a r  the r e s e r v o i r  in ground- 
s q u i r r e l s  extended. Then in the ear ly  part  
of  1910, a concer ted  e f f o r t  was begun to 
c r e a t e  a s q u i r r e l - f r e e  zone around the 
c i t i e s  of the bay area.  Extensive d i s t r i 
but ion of poison was undertaken. In 1913
1914, approximately 20 m i l l ion  s q u i r r e l s  
were destroyed  by t h i s  work. By November 
1914, the opinion was ventured that grcund- 
s q u i r r e l s  could be so reduced in number so 
as to cause the disappearance of plague and 
t h a t  a l l  d i s c o v e r a b l e  p lague  had been 
e r a d i c a t e d  from the S t a te  of  C a l i f o r n i a .  
In  s p i t e  of  t h i s  e a r l y  opt imism, t h i s  
s q u i r r e l - f r e e  zone was n e v e r  a c t u a l l y  
a t t a i n e d  but  work toward t h i s  o b j e c t iv e  
was cont inued for  over 26 years .  Needless 
to say, infected ground-squirrels continued 
to  be repor ted  from time to  time, and at  
no time was i t  ever claimed that  the sq u i r 
r e l  populat ion had been e rad ica ted .

The f i r s t  attempt  to see whether plague 
had extended i n t o  neighboring s t a t e s  was 
made in 1910-1911 when counties in Oregon 
(Jackson); Nevada(Douglas, Ormsby, Washoe); 
and Arizona were scou ted.  These r e s u l t s  
were nega t ive .  This work was i n sp i r ed  by 
the fac t  t h a t  plague had been found to be 
p reva len t  in g roun d -s q u i r r e l s  in some of 
the mountain passes which would be na tura l  
pathways for the in fec t ion  to follow i f  i t  
were to spread fromCali iornia  to neighbor
ing s t a t e s .

In 1935, a renewed search was made for 
plague foci  in other  s t a t e s .  A mobile un i t  
was c re a te d  which began i n v e s t ig a t io n s  m

Lake County,  Oregon, and the a d j o i n i n g  
pa r t  of  the S ta te  of  Nevada because of  a 
case of  plague in tha t  area.  Thus began a 
new e ra  i n  the  s e a r c h  for  p lague  f o c i  
which e v e n tu a l l y  were d i sc o v e r e d  in  the 
15 westernmost s t a t e s  in t h i s  country.  In 
1936, f l e a s  were used for  the  f i r s t  time 
in  addi t ion  to t i s s u e  specimens as inocu
l a t e d  m a t e r i a l .  Using t h i s  t e c h n i q u e ,  
survey work r e a l l y  began to  show r e s u l t s  
and large-scale  surveys have been conducted 
d u r in g  the  p a s t  12 yea rs  to  l o c a t e  new 
foc i  and d i sc ove r  o th e r  r e s e r v o i r  h os t s  
and vec to r s .

A review of  the h i s to ry  of plague in the 
United S t a t e s  leaves the r eader  with the  
fol lowing  impress ions :

1. E rad ica t ion  o f  the vas t  wild rodent  
populat ion i s  impossible.  Even i f  i t  
were, i t  would be economical ly inad
v i s a b l e .  Therefore ,  human cases  a t 
t r ibu ted  to contact  with wild rodents 
may continue to occur sporadically.

2. The extension of  plague in fe c t io n  to  
dom es t ic  rodent  p o p u la t ions  i s  the 
apparent  danger and one which could 
be preven ted  by the  a p p l i c a t i o n  of  
measures a g a i n s t  r a t s .  Methods are 
a v a i l a b l e  fo r  the  c o n t r o l  of  acu te  
e p iz oo t ic s  ( i n s e c t i c i d e s  and roden-  
t i c i d e s )  and epidemics  ( s u l f a  and 
streptomycin) in domestic rodent and 
human popula t ions  but  r e l i a n c e  upon 
them should not be too great .  Instead, 
communities i n f e s t e d  with domes t ic  
roden ts  should be encouraged to i n 
s t i t u t e  r a tp roof ing  and r a t  e r a d i c a 
t ion  methods.

3. S t u d ie s  shou ld  be c o n t inue d  in  an 
e f f o r t  to  l e a r n  more about  p lague  
eco lo gy ,  t h e  f a c t o r s  concerned in  
i t s  t r a n s m i s s i o n  and t h e i r  a p p l i 
c a b i l i t y  t o  c o n t r o l  measures .

4. Surveys should  be c o n t in u e d  as in  
the  p a s t  —
a. t o  l o c a t e  new foc i
b. t o  s t i m u l a t e  s t a t e  and l o c a l  

i n t e r e s t  i n  r o d e n t  c o n t r o l  
a c t i v i t i e s

c.  t o  remind phys ic ians  to cons ide r  
plague  as a d i a g n o s i s  whenever 
i n d i c a t e d .
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