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Epidemiologic Notes and Reports

Waterborne Giardiasis Outbreaks

Tw o waterborne outbreaks of giardiasis have been re­
ported to C D C  in the past year. One occurred in Camas, 
Washington (pop. 6,000), in the spring of 1976; in this out­
break 128 people had laboratory-confirmed giardiasis. The 
other outbreak, still ongoing, is in Berlin, New Hampshire 
(Pop. 15,000), where 205 people to date have developed 
confirmed giardiasis.
Camas: On May 6, 1976, the laboratory section of the 
Washington State Department of Social and Health Services 
contacted C D C  to report a large number of Giardia-positive 
stools from Camas. Only 2 people from Camas had been 
stool-positive for Giardia in 1975, whereas the same labor­
atory had reported 32 positives in April and May of 1976.
The 32 patients' residences were scattered throughout the 
town, and they had limited interpersonal contact, suggest- 
ln9 waterborne transmission. Therefore, an area of the city 
where half of the residents received Camas city water and 
^ e  other half used private well water was chosen for a 
Preliminary survey. Six of the 38 users of city water com ­
pared to none of 40 users of private water had an illness 
compatible with giardiasis (p=0.01), implicating waterborne 
transmission. A  larger study was undertaken to define the 
extent and character of the outbreak.

Tw o mutually exclusive groups were investigated: those 
People who were ill and spontaneously sought medical care 
(hereafter called confirmed cases) and those people who 
were interviewed during a survey and found to be ill (clini­
cal cases). The confirmed cases consisted of 128 people 
who voluntarily contacted their physicians reporting a 
diarrheal illness and were stool-positive for Giardia. Ana ly ­
se of data obtained from confirmed cases and their medical 
records revealed that diarrhea for 10 or more days was the 
Sln9le statistically significant symptom. Am ong confirmed 
cases, the outbreak began during the first week in April and 
Peaked the first week in May. The outbreak spontaneously 
declined on May 10, and on May 15 the city switched to 
Well water exclusively to prevent any further exposures by 
surface water.

The second group consisted of the respondents to a 
randomized com m unity questionnaire survey administered 
t° 496 Camas residents and 318 residents in an adjacent 
control town (receiving only well water). Because diarrhea

10 or more days was characteristic of confirmed cases it 
used as the case definition to interpret the survey ques- 

t'onnaires. Nineteen people (4%) of Camas respondents fit

— Washington, IMew Hampshire

the case definition for giardiasis; none did in the control 
town (p=0.01). Thus, at least 240  persons (clinical cases) 
were ill with giardiasis in Camas. The stools of 18 people — 
9 well and 9 ill with any diarrheal illness — were examined; 
no viral or bacterial pathogens were found. Tw o of the ill 
persons (22%) and 1 of the not ill (11%) were stool-positive 
for G. lamblia. Giardiasis was not associated with pet 
ownership, travel, or recreational activities such as swim­
ming which involve raw water.

Camas has 2 water sources — a pair of mountain streams 
and a set of deep wells. Those residents living in areas re­
ceiving less than 70%  surface water (more than 3 0 %  well 
water) reported no cases, while those receiving more than 
70%  surface water had an attack rate of 4.7%. Giardia cysts 
were recovered from the raw surface water entering the 
city 's water treatment plant. Because the city chlorinated 
and filtered its surface water supplies in a closed pressurized 
system,flocculation efficiency was marginal. Sedimentation 
could not be used. Giardia cysts were also recovered from
2 reservoirs holding water which had already passed 
through the water treatment facility (finished water). Deep 
well water used by the city was not contaminated. An  
investigation of the watershed revealed 2 remote mountain 
streams in a fenced area with no evidence of human con­
tamination. Several animals near the watershed were trapped. 
Trapping yielded 9 negative animals (including coyote, 
opossum, nutria, porcupine, and beaver) and 3 positive 
beavers. The beavers lived in a pond bordering a heavily 
used state park, but were within foraging distance of the 
water intakes for Camas.
Berlin: On April 19, 1977, a medical technologist at a local 
hospital in Berlin called C D C  to report that 10 cases of 
giardiasis had been diagnosed in the past 9 days. By April 
26, New Hampshire had reported a total of 90 cases in 
comparison to no cases of giardiasis reported in Berlin in 
the previous 5 years. Because cases were randomly distri­
buted throughout the community, waterborne transmission 
was suspected.

Again, 2 groups were investigated: those people who 
were ill, voluntarily sought medical care, and were stool- 
positive (confirmed cases) and those people who were inter­
viewed during a survey and were found to be ill (clinical 
cases). A s  of May 20, there were 205 confirmed cases. The 
outbreak began on April 8 and peaked on April 25. On 
April 22, Berlin residents were instructed to boil drinking
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water, and the city increased its level of chlorination. How ­
ever, approximately 5 people per day continue to be diag­
nosed as stool-positive for G. lambiia.

A  randomized community questionnaire survey was 
done in Berlin (692 surveyed) and in an adjacent control 
town (286). One hundred sixty-five people (24%) in Berlin 
and 31 people (11%) in the control town reported diarrheal 
illness. However, because analysis of confirmed cases is not 
yet complete, the case definition for giardiasis in this out­
break has not been established. Therefore, the percentage 
of diarrheal illness attributable to Giardia infection has not 
yet been determined.

Berlin uses 2 rivers for its water supply: The Am onoosuc 
and the Androscoggin. People receiving Am onoosuc River 
water and those receiving Androscoggin River water had 
similar attack rates of diarrheal illness (23%  vs. 27%, respec­
tively). Giardia cysts have been recovered from the raw 
water from both rivers. Giardia cysts were recovered from
3 sites within the distribution system, including the regional 
hospital.

A n  investigation of the watersheds revealed that the 
Am onoosuc River is a small stream located in the White 
Mountain National Forest. However, access is not restricted, 
and an estimated 3,000 people used the area for recrea­
tional activities during October, November, and December
1976. The water is chlorinated and filtered under pressure 
without sedimentation orflocculation-The physical plant is
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30 years old, and 3 of its filters were badly worn. The 
Androscoggin River receives, untreated sewage effluent 
from a number of homes in 2 communities upstream from 
Berlin. Because of the known sewage contamination of the 
Androscoggin, a new water treatment plant was put in ser­
vice on March 10, 1977. However, because of cross con­
nections secondary to faulty construction and difficulty 
creating the proper weight floe, the new plant was ineffec­
tive. The town is repairing the plant.
Reported by  J  A lla rd . PhD, State Epidemiologist, Washington Dept 
o f  Social and Health Services; DA Champaign, MD, Southwest Wash­
ington Health D is tric t; R Delisle, B erlin ; H Mires, MD, MPH, FRSH, 
Director, New Hampshire Division o f  Public Health ; E LippV/ 
Epidem iology Br, F ie ld  Studies Division, Health Effects R e se a rc h  

Lab. Environmental Protection Agency; F ie ld  Services Div, and 
Parasitic Diseases Div, B ur o f  Epidem iology, CDC.
Editorial Note: A n  outbreak of giardiasis in Rome, New 
York, in the spring of 1975 was the first laboratory-docu­
mented epidemic of waterborne giardiasis in the United 
States; it affected over 4,800 people (M M W R  24: [43], 1977)- 
The outbreak the following spring in Camas, where at least 

240 people developed giardiasis, again demonstrated the 
ability of Giardia organisms to cause citywide outbreaks of 
diarrhea. Significant morbidity was demonstrated, as the 
illness produced was characterized by prolonged diarrhea 
(> 1 0  days).

In Rome, the absence of filtration and optimum chlori­
nation left the city unprotected against waterborne giardi-

(Continued on page 175)

Table I. Summary— Cases of Specified Notifiable Diseases: United States
[Cumulative totals include revised and delayed reports through previous weeks]

20th  W E E K E N D IN G

M E D IA N

1 9 7 2 -1 9 7 6

C U M U L A T IV E ,  F IR S T  2 0  W E E K S  ^

D IS E A S E
M a y  21, M a y  22, M a y  21, M a y  22. M E D IA N

19 77 1976 1977 19 76 1 9 7 2 -1 9 7 6

A sep tic  m ening itis .........

B ru c e l lo s i s .......................

C h icken p ox  ...................

D ip h t h e r ia .......................

( P rim ary
Encephalitis

Hepatitis, V ira l

I Post-In fectious 

( T y p e  B .........
} J _____ A

( T yp e  unspecified  .........
Malaria  ...........................................................

Measles (rubeola) .......................................

M en ingococca l infections, t o t a l .....................

C iv i l i a n .....................................................

M i l i t a r y .....................................................

M u m p s ............................................................

Pertussis .....................................................

Rubella  (Germ an measles) ............................

Tetanus ..........................................................

Tubercu lo s is ................................................

Tularem ia .......................................................

T yp h o id  fever ..............................................

T yp hus, tick-borne (R k y .  M t. spotted fever) 

Venereal Diseases:

i C i v i l i a n ................................

( M i l i t a r y ................................

Syp h ilis ,  p rim ary and secondary  j M ilita ry  

Rab ie s in  an im als .........................................

G onorrhea

4 0 31 47 7 2 0 681 708
5 12 5 68 106 52

6, 698 6 , 1 4 4 ----- 1 2 3 ,8 1 1 1 1 5 ,0 8 9 -----
3 - 4 37 100 10 0

12 17 15 23 1 29 5 312
7 7 5 65 110 106

286 283 189
778

6 , 1 2 5 5 ,4 9 6 . 3 , 6 9 1
545 615 1 2 ,4 0 4 1 3 ,6 2 3 f 1 7 ,0 4 6  

96
167

9
200

6
J

Ô
3 ,5 3 9

141
3 ,3 2 3

132
3, 539 1 ,8 8 8 1 , 1 2 6 3 6 ,5 1 9 2 4 ,2 1 0 1 7 ,7 3 8

27 31 29 8 84 751 678
27 31 28 87 9 7 4 6 660

- - 1 5 5 17
497 1 ,2 1 7 1 , 8 1 3 1 1 ,4 1 9 2 5 ,0 4 6 3 3 ,1 9 1

28 19 ----- 2 6 9 369 -----
1 ,1 2 5 593 748 1 3 ,7 4 2 7 , 8 7 8 1 0 ,8 0 8

I 1 1 16 14 22
735 648 ----- 1 1 ,6 1 0 1 2 ,5 1 1 -----

2 2 1 32 45 34
5 9 7 137 123 122

27 36 15 14 0 99 71

1 9 ,2 6 7 1 9 ,3 8 0 ----- 3 5 6 , 9 9 7 3 7 0 , 6 0 9 ___
442 4 7 0 --- 1 0 ,1 2 2 1 1 ,7 7 3 ---
354 486 ----- 8 ,0 6 7 9 , 7 6 8 ---

5 3 ----- 1 1 9 1 3 6 -----
49 58 59 1 , 0 3 9 1 ,0 1 1 1 ,1 5 8

Table II. Notifiable Diseases of Low Frequency: United States

A n th rax : ..........................................................

Botu lism : ............................ .............................

Congenital rubella synd rom e: U p s N Y  1, M in n .  t .

Lep rosy: * L a .  1, Calif. 3 .....................................

Leptosp irosis: *C o n n .  1, Cclif. 1 .........................

Plague: ..............................................................

Poliom ye litis, t o ta l: "M a ss  1 (para.).

Paralytic: . ..............................

Psittacosis: Calif. 1 ..........................

Rab ie s in man: ............................

T rich inosis: *C o n n .  3 .....................

T yp h u s, m urine: * S .  Car. 1, T e x .1 . .

3
3

24

41
20

’ De layed reports: Lep ro sy : V i .  1 (1 9 76 );  Lep tosp irosis: Va. 1 (19 76 ); Polio, non-para.: Id ah o  1 ( 1 9 7 6 ) ;T r ich in os is :  V a . 1 (1976), P i.  2  (1 9 77 );  T yp h u s, m urine: S . Car. 1 (1977 )
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Table III 
Cases of Specified Notifiable Diseases: United States

Weeks Ending May 21, 1977 and May 22, 1976 — 20th Week

AREA REPORTING

ASEPTIC
MENIN­
GITIS

BRUCEL­
LOSIS

CHICKEN-
POX DIPHTHERIA

ENCEPHALITIS HEPATITIS, VIRAL

MALARIAPrimary: Arthropod- 
borne and Unspecified

Post In­
fectious TypeB Type A Type

Unspecified

1977 1977 1977 1977 CUM.
1977 1977 1976 1977 1977 1977 1977 1977 CUM.

1977

UNITED STATES ....... 40 5 6« 698 3 37 12 17 7 286 545 167 9 141

NEW ENGLAND .......... 1 - 778 - - - 2 - 11 11 12 - 7

Maine .................... - - 10 - - ~ ~ ~ -

New Hampshire * .......... - - 1 - - ~ - - - 2 - — -
Vermont ................. 7 ~ ~ ~ ~ ~ 2 ~ 1
Massachusetts............. 1 - 323 - - - 2 ~ 1 - 11 - 2

Rhode Island............. - 186 “ ~ - 2 3 ~ 2
Connecticut ............. ~ 251 ~ — ~~ — 8 4 1 ~ 2

MIDDLE ATLANTIC ....... 5 1 1 ,0 5 3 - 5 - - - 51 76 20 2 32
Upstate New York ....... 1 - 757 - - - - - 2 16 1 - 8
New York City .......... - - 167 - 5 - - - 10 3 2 18
New Jersey ............. 4 1 nn - - - - — 13 23 9 - 4
Pennsylvania*............. - 129 ~ — ” 27 27 7 2

EAST NORTH CENTRAL . . - - 2 , 4 1 9 - - 2 5 2 41 99 7 - 9
Ohio*....................... - - 166 - - L 3 1 10 35 - - 5
Indiana.................... - - 169 - - ~ - - 1 8 5 - -
Illinois .................... - - 691 - - ~ — - 4 25 1 - 1
Michigan ................. - - 915 - - 1 1 1 18 24 1 -
Wisconsin*................. - 4 78 — 1 — 8 7 — — 1

WEST NORTH CENTRAL . . 1 1 658 - 1 1 - 2 19 45 9 1 1 4
Minnesota ................. - - - - - - - 1 3 5 - - 4
Iowa....................... - - 123 - - - - - 2 3 - -
Missouri* ................. - - 19 - 1 - - 11 26 4 - 7
North Dakota .......... - - 25 - ~ ~ - - - 5 - -
South Dakota .......... - - 26 - - - - - - - - 1
Nebraska ................. 1 1 54 - - 1 - - 1 - 2 - -

Kansas .................... - - 411 “ ~ “ — 1 2 6 3 1 2

SOUTH ATLANTIC ....... 4 1 370 - - 1 - 1 36 90 18 1 22
Delaware ................. - - 8 - - - - - 4 1 -
Maryland ................. - - 7 - - 1 - - 11 4 4 - 6
District of Columbia . . . — - - - - — — — ~ — — 1
Virginia*................... - 1 68 - - - 1 - 5 I - 3
West Virginia............. - - 119 - - - - 2 14 - - 1
North Carolina .......... 1 - NN - - - - - 6 15 2 - 4
South Carolina*.......... - - - - - - - 2 2 3 - -
Georgia*.................... - - - - - - - 8 26 - - 3
Florida*.................... 3 - 168 — ~ — - 7 20 7 1 4

EAST SOUTH CENTRAL .. 2 1 154 - - 1 5 - 16 22 3 - 3
Kentucky ................. - - 121 - - - - - - - - 3
Tennessee ................. 2 1 NN - - - 1 - 11 13 2 - -
Alabama ................. - - 27 - - - 1 - - - 1 - -
Mississippi*................. - - 6 - 1 3 - 5 9 - - -

WEST SOUTH CENTRAL . . 5 - 294 - 1 1 2 1 13 45 4 0 1 8
Arkansas*................. - - - - - ~ — - - - 1 - -
Louisiana ................. 1 - NN - - - - - 3 6 2 - -
Oklahoma ................. i - 10 - - - 1 - 2 14 4 - -
Texas .................... 3 - 284 ~ 1 1 1 1 8 25 33 1 8

MOUNTAIN ................. - - 222 - 1 - - - 13 34 12 - 6
Montana ................. - - 8 — - - - - 1 2 - - -
Idaho .................... - - 40 - - - - - - 2 - - -
Wyoming ................. - - - - - - - - - - - - 1
Colorado ................. — — 127 - — - - 12 7 4 - 4
New Mexico*............. - - - - - - - - - 1 1 - -
Arizona.................... - - NN - 1 - - - - 15 2 - 1
Utah....................... - - 43 - - - - - - 7 5 - -
Nevada.................... - - 4 - - - - - - - - -

PACIFIC .................... 22 1 750 3 29 6 3 1 86 123 4 6 4 4 0
Washington ............. 1 - 598 3 27 I - 1 2 o 2 - -
Oregon.................... 4 - 2 - - - - - 12 24 2 - 1
California*................. 12 1 - - 1 4 3 - 72 87 42 3 34
Alaska .................... - - I l l - 1 1 - - - - - 1 1
Hawaii .................... 5 - 39 - - - - - - 3 - - 4

Guam ....................... NA NA NA NA NA NA NA NA
Puerto Rico ................. - - 6 - - - - - - 2 4 - -

Virgin Islands.................

NN: Not notifiable 
NA: Not available

Delayed reports: Asep. Meng.: Va. add (1976). Pa. add 1 (1977); Bruc.: Va. add 1 (1976); Chickenpox: Va. delete 127 (1976), N. Hamp. add 1, Pa. 96, Fla. add 1, Calif, add 60 (1977): Enceph.: Va.
add 1 (1976), Pa. add 1 (1977); Enceph., post: Pa. add 1 (1977); Hep. B: N. Hamp add 1, Pa. add 27, Ohio add 1, Mo. delete 1, S. Car. delete 4, Fla. delete 2, Ark. add 1. N. Mex. 
add 7 (1977); Hep. A: Va. add 1 (1976), N. Hamp. add 1, Pa. add 32, Ohio delete 1, Wise, delete 1, Mo. delete 1, S. Car. add 4, Ga. add 17. Fla. delete 3, Miss, delete 2, Ark. add 13, 
N. Mex. add 3 (1977); Hep. Unsp.: Va. delete 1 (1976), Pa. add 5, Mo. delete 1, Fla. delete 2, N. Mex. add 2 (1977); Malaria: Pa. aod 1, Mo. delete 2 (1977).
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Table Ill-Continued
Cases of Specified Notifiable Diseases: United States
Weeks Ending May 21, 1977 and May 22, 1976 — 20th Week

REPORTING AREA

MEASLES (Rubeola) MENINGOCOCCAL INFECTIONS 
TOTAL

MUMPS PERTUSSIS RUBELLA TETANUS

1977
CUMULATIVE

1977
CUMULATIVE

1977 CUM.
1977

1977 1977 CUM.
1977

CUM.
19771977 1976 1977 1976

UNITED STATES ....... 3 , 5 3 9 3 6 , 5 1 9 2 4 ,2 1 0 27 8 84 751 4 9 7 1 1 ,4 1 9 28 1, 125 1 3 ,7 4 2 16

NEW ENGLAND .......... 17 0 1 , 7 5 0 241 - 33 34 o 4 9 5 - 109 9 6 4 -
9 13 3 - 3 - 3 35 - 40 66 -

New Hampshire*.......... 4 4 2 6 5 - 3 2 2 86 - 10 20 7 -
2 258 - 4 ~ 5 — ” 61 ~

33 4 8 2 2 - 10 10 2 84 - 20 289
7 18 14 — — 4 1 39 — 9 116 —

Connecticut ............. 11 5 553 21 7 - 18 15 1 2 4 6 - 30 2 2 5 -

MIDDLE ATLANTIC ....... 62 4 4 , 7 3 8 5 ,0 7 9 6 12 4 102 42 749 1 3 6 4 3 ,9 5 8 -
259 1 ,6 4 3 1 ,9 9 4 1 33 38 10 1 3 4 “ 193 2 ,0 9 3 -

19 23 6 277 1 25 25 17 306 - 11 213 -
3 103 5 24 - 26 16 14 197 - 99 1 ,3 9 3 -

Pennsylvania*............. 343 2 , 7 5 6 2 , 2 8 4 4 4 0 23 I 112 1 61 2 5 9 ~

EAST NORTH CENTRAL . . 40  2 7 , 6 9 2 1 0 ,0 6 6 2 86 98 187 4 , 0 0 2 1 128 2 , 9 0 4 1
10 7 4 5 3 1 6 1 31 41 29 551 1 32 928 -

17 0 3 , 6 2  7 2 ,0 1 8 - 7 4 6 215 - 29 79 7 -
4 9 9 7 7 1 ,0 3 2 - 14 10 57 6 0 0 — 8 198 -
43 7 18 4 , 1 2 2 - 24 35 55 1 ,3 6 5 - 39 684 1

Wisconsin*................. 1 3 0 1 , 6 2  5 2 ,5 7 8 1 1 0 8 40 1 ,2 7 1 - 20 297 -

WEST NORTH CENTRAL . . 75 6 7 ,  172 8 1 6 1 64 58 114 2 ,7 5 3 - 28 4 2 6 2
189 1 ,5 7 1 2 2 6 1 21 13 - 3 - 1 10 -
486 3, 834 24 - 5 8 5 1 ,2 0  3 - 3 149 -

7 4 6 6 8 10 - 27 17 36 647 - 3 33 1
North Dakota .......... - 8 1 - 1 3 2 9 - - 7 -
South Dakota .......... 5 50 2 - 4 2 - 58 - - 5

- 178 4 0 - - 3 - 35 - - 2 -
Kansas*.................... 2 863 5 1 3 - 6 1 ? 71 798 21 2 2 0 1

SOUTH ATLANTIC ....... 43 2 2 , 7 3 2 1 ,3 9 3 4 182 148 33 471 5 114 1 ,3 1 8 4
- 22 11 4 - 3 2 8 87 - 1 21 -

Maryland ................. - 2 7 9 6 4 3 1 13 11 1 27 - - 3 ~

District of Columbia . . . - 1 3 2 ~ 5 — - -
158 1, 397 21 0 - 11 18 6 58 - 94 48 4 1
21 132 138 - 3 4 7 123 3 5 74 -

North Carolina .......... 1 35 - 1 49 29 8 27 2 6 3 9 6 -
South Carolina .......... 1 118 3 - 17 27 - 9 - 6 162 -

2 4 0 641 - 1 33 13 - 8 - - 45 -
Florida*.................... 11 107 282 1 48 42 3 127 - 2 133 3

EAST SOUTH CENTRAL .. 2 2 0 1 , 2 8 8 5 2 5 - 1 0 4 57 25 6 03 - 59 1 ,7 0 8 2
2 04 6 6 6 5 0 5 - 19 10 2 75 - 2 55 1

10 5 3 4 5 - 25 23 17 3 47 - 52 1 , 5 7 4 1
Alabama ................. 1 63 - - 39 17 5 1 5 9 - 4 73 -

Mississippi................. 5 25 15 ~ 21 7 1 22 - 1 6 -

WEST SOUTH CENTRAL . . 75 1 , 7 1 2 4 9 8 8 1 5 7 118 32 958 6 45 6 1 4 3
Arkansas ................. - 1 - - 8 5 5 20 - - 1 -
Louisiana ................. 3 69 131 3 57 16 - 29 2 1 21 1
Oklahoma ................. - 4 7 2 2 9 - 5 18 - 3 55 - 2 24 -
Texas .................... 72 1 , 5 9 5 1 3 8 5 87 79 27 554 4 42 568 2

MOUNTAIN ................. 111 1 ,7 6 1 4 ,1 9 6 1 31 20 7 501 - 2 4 2 9 7 1
Montana ................. 52 1 , 0 0 4 1 6 3 - 2 2 - 3 - - 8 -
Idaho .................... 42 72 1 ,8 2 3 - 2 2 1 113 - 2 4 -
Wyoming ................. - 2 - - 1 - - - - - 2 1
Colorado ................. 8 4 3 6 1 8 8 - 1 4 4 2 2 4 - 21 220 -
New Mexico*............. 1 15 12 - 15 1 - 9 3 - - 7 -
Arizona*................... 4 147 218 1 8 7 - - - - 10 -
Utah....................... - 5 1 ,7 3 6 - I 4 2 62 - 1 42 -
Nevada*.................... 4 80 56 - 1 - - 6 - - 4 -

PACIFIC .................... 7 4 9 7 , 6 7 4 1 ,3 9 6 5 98 116 48 887 15 2 5 4 1 , 5 5 3 3
Washington ............. 31 3 8 6 93 2 13 19 12 2 0 6 3 8 4 380 -
Oregon .................... - 222 87 - 10 9 4 162 3 - 7 6 -

California ................. 711 6 , 9 9 2 1 , 2 1 4 2 56 80 22 4 81 9 1 6 9 1 , 0 9 0 3
Alaska .................... - 55 - 1 17 6 7 24 - 1 1 -
Hawaii .................... 7 19 ? 2 2 3 14 ~ ~ 6

Guam .................................... NA 3 7 _ _ _ NA 1 NA NA 4 _
Puerto Rico ......................... 8 516 108 - - 2 8 32 7 - 1 19 5
Virgin Islands......................... 10 4 161

NA: Not available
“Delayed reports: Measles: Va. delete 6 (1976),N. Hamp. add 1, Mass. delete 4, Pa. add 104, Ohio delete 1, Wise, delete 4, Iowa delete 108, Mo. delete 1, Kans. add 138, Fla. add 3, N. Mex. delete 1, 

Ariz. add 85 (1977); Men. Inf.: Va. add 2 civ, add 8 mil. (1976) Pa. add 1 civ., Mo. delete 2 civ., Kans. delete 2 civ., N. Mex. add 1 civ., (1977); Mumps: Va. add 2 (1976), Pa. add 6, 
N. Mex. delete 6, Nev. add 1 (1977); Pertussis: Va. add 1 (1976), Pa. add 1 (1977); Rubella: Va. delete 2 (1976) N. J. add 1, Pa. add 31, Iowa delete 10; Mo. delete 1, N. Mex add 1 
(1977).
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Table Ill-Continued  
Cases of Specified Notifiable Diseases: United States  

Weeks Ending May 21, 1977 and May 22, 1976 -  20th Week

TULA­ TYPHOID TYFHUS-FEVER
TICK-BORNE

(RMSF)

VENEREAL DISEASES (Civilian Cases Only) RABIES
IN

ANIMALS
REPORTING AREA

REMIA FEVER GONORRHEA SYPHILIS (Pri. & Sec.)

1977 CUM. CUM. 1977 CUM. 1977 CUM. 1977
CUMULATIVE

1977
CUMULATIVE CUM.

1977 1977 1977 1977 1977 I 1976 1977 1976 1977

UNITED STATES ___

NEW ENGLAND ........
Maine ..................
New Hampshire ........
Vermont ...............
Massachusetts............
Rhode Island............
Connecticut ............

MIDDLE ATLANTIC . . . .  
Upstate New York
New York City ........
New Jersey* ............
Pennsylvania*............

EAST NORTH CENTRAL .
Ohio*.....................
Indiana..................
Illinois ..................
Michigan* ...............
Wisconsin ...............

WEST NORTH CENTRAL .
Minnesota ...............
Iowa......................
Missouri* ...............
North Dakota ........
South Dakota ........
Nebraska ...............
Kansas*..................

SOUTH ATLANTIC . . . .
Delaware ...............
Maryland ...............
District of Columbia
Virginia..................
West Virginia..........
North Carolina ........
South Carolina*........
Georgia..................
Florida*..................

EAST SOUTH CENTRAL
Kentucky ...............
Tennessee ............. .
Alabama .............
Mississippi.............

WEST SOUTH CENTRAL
Arkansas*.............
Louisiana*.............
Oklahoma .............
Texas .................

MOUNTAIN .............
Montana .............
Idaho .................
Wyoming .............
Colorado*.............
New Mexico*..........
Arizona.................
Utah....................
Nevada.................

PACIFIC .................
Washington* ..........
Oregon.................
California .............
Alaska*.................
Hawaii .................

735 1 1 ,6 1 0 32 5 137 27 140 1 9 ,2 6 7 3 5 6 , 9 9 7 3 7 0 ,6 0 9 354 8 ,0 8 7 9 , 7 6 8 1 ,0 3 9

33 4 2 5 1 _ e i i 4 6 9 9 , 3 2 5 9 *8 7 4 17 319 297 15
- 29 - - - - - 25 6 9 4 861 - 8 8 13
- 11 - - - - - 14 367 266 1 2 4 1
- 17 - - - - - 19 241 233 - 4 2 -

25 2 3 3 1 - 5 - - 212 4 , 0 6 6 4 ,6 8 2 10 235 2 1 3 -
4 30 - - 2 - - 41 7 4 3 655 1 4 11 -
4 10 5 - - i 1 1 1 5 8 3 , 2 1 4 3 , 1 7 7 5 66 59 1

102 1 *8 3 7 « 1 26 2 1 , 9 9 7 3 7 , 4 0 7 4 0 , 4 3 3 50 1 ,1 4 3 1 , 6 7 2 17
12 2 99 - - 4 - 2 247 5 ,7 6 3 6 , 3 2 3 5 1 01 1 1 0 1 0
37 631 - 1 11 - - 6 6 4 1 6 , 1 3 6 1 7 ,7 5 7 28 7 19 1 , 0 8 0 -
30 4 7 7 - - 9 - - 6 53 6 , 2 4 3 6 ,4 9 8 6 150 211 7
23 4 3 0 - - 2 - - 433 9 , 2 6 5 9 , 8 5 5 11 1 7 3 271 -

140 1 *8 6 7 3 _ 13 - _ 2 , 4 4 0 5 4 , 6 2 9 59 * ^82 28 8 7 0 898 37
13 2 8 4 1 - 5 - - 5 67 1 4 , 2 0 5 1 4 *5 1 3 11 2 2 3 2 07 -
11 2 12 - - - - - 201 5 , 0 1 3 5 *3 2 0 3 63 4 8 1
80 7 3 4 - - 1 - - 811 1 8 ,2 0 2 2 2 *4 0 5 10 4 5 2 4 8 2 7
32 548 - - 7 - - 547 1 2 ,0 6 3 1 2 *2 1 0 3 94 1 13 3

4 89 ? - - - 3 14 5 ,1 4 6 5 * 0 3 4 1 38 48 26

21 394 5 12 - 3 1 ,0 8 8 1 8 ,7 7 7 1 8 *7 0 7 6 189 179 2 3 9
6 87 - - i - - 143 3 ,3 1 3 3 ,3 5 6 4 58 39 7 9
- 37 - - - - - 101 2 , 2 3 7 2 ,3 8 5 - 25 19 50
9 163 4 - 6 - 2 4 6 9 8 ,0 2 8 7 ,4 8 1 2 68 73 18
2 11 - - - - - 22 3 3 5 2 70 - - - 30
- 17 1 - - - - 30 494 534 - 1 2 4 7
4 17 - - 1 - - 54 1 ,5 4 8 1 ,5 5 7 - 17 13 -

- 62 - - 4 - 1 2 6 9 2 , 8 2 2 3 , 1 2 4 - 20 33 15

159 2 ,6 2 5 8 2 18 17 77 5 ,2 4 9 8 6 , 6 5 8 S O , 110 99 2 ,3 2 1 2 ,9 3 1 108
2 21 - - - 1 1 1 98 1 *1 7 2 1 ,2 0 2 2 15 54 1

22 3 8 0 1 - - 1 9 557 1 1 *0 3 1 1 2 ,4 8 5 9 148 238 -
7 123 - - - - - 262 5 , 8 0 0 6 , 2 4 7 5 249 240 -

14 265 - - 5 2 23 4 7 0 9 , 0 1 2 9 ,5 9 3 11 2 3 0 259 2
6 98 - - 3 1 1 112 1 ,2 8 1 1 ,1 7 3 - 1 15 3

23 4 6 4 2 - 1 3 29 1 , 2 2 9 1 2 , 9 3 0 1 3 , 2 4 8 12 3 3 6 573 2
10 275 2 - - 2 3 341 7 , 9 2 2 8 ,7 9 5 5 103 148 1
31 291 3 2 2 2 11 1 ,0 6 5 1 6 ,7 5 7 1 6 ,3 6 8 2 6 4 3 0 4 0 2 75
44 708 - - 7 - - 1 , 0 1 5 2 0 , 7 5 3 2 0 ,9 9 9 29 809 1 ,0 2 2 2 4

73 1 , 0 2 7 1 2 3 3 19 1 , 6 9 8 3 1 , 3 4 1 3 3 ,1 9 9 9 271 3 9 1 35
25 246 1 - - - 1 302 4 , 3 1 8 4 , 3 3 4 1 33 63 10
17 343 - 1 1 3 17 740 1 2 , 5 3 6 1 2 , 9 2 2 2 81 159 19
17 265 - - 1 - 1 3 5 4 8 , 5 7 0 9 , 3 7 0 1 48 78 6
14 173 - 1 1 - - 302 5 , 9 1 7 6 , 5 7 3 5 109 91 -

93 1 ,3 5 4 10 _ 6 5 37 2 , 5 6 2 4 5 , 8 3 8 4 9 , 4 4 7 56 1 *1 3 2 1 ,0 7 0 3 6 9
7 150 6 - - - 5 2  88 3 , 5 3 3 4 , 5 7 2 - 25 36 41

13 2 7 4 - - - - - 2 32 6 , 7 0 3 7 , 0 7 6 J 3 2 3 9 2 1 7 4
3 118 1 - - 5 23 2 13 4 , 2 5 0 4 *5 5 9 1 30 39 1 3 4

70 812 3 - 6 - 9 1 ,8 2 9 3 1 , 3 5 2 3 3 *2 4 0 42 838 778 1 9 0

1 8 305 3 _ 14 1 1 782 1 4 * 5 7 2 1 4 *8 2 2 8 173 269 35
3 17 1 - - 1 1 32 7 3 3 7 0 7 - - 3 18
- 16 - - - - - 35 7 0 6 779 - 4 12 -
- 5 - - - - 16 3 6 4 320 1 13 6 -
- 50 2 - 7 - - 2 2 6 3 , 7 6 1 3 ,6 1 3 3 50 68 -
1 45 - - - - - 62 2 , 1 1 8 2 , 8 9 6 - 30 7 4 -
9 143 - - 3 - - 275 4 , 1 9 0 4 ,4 3 1 4 66 78 17
- 12 - - 4 - - 39 841 7 2 8 - 4 10 -
5 17 - - - - - 97 1 , 8 5 9 1 ,3 4 8 - 6 18 -

9 6 1 , 7 7 6 1 _ 37 - - 2 , 9 8 2 5 8 , 4 5 0 5 4 ,5 3 5 81 1 ,6 6 9 2 ,0 6 1 1 8 4
NA 92 - - 1 - - 3 1 0 4 ,  223 4 , 5 5 8 NA 56 57 -

4 80 - - 2 - - 1 3 0 4 , 2 0 8 4 , 1 4 9 2 53 53 -
83 1 ,3 3 2 1 - 33 - - 2 * 3 6 9 4 6 , 8 2 0 4 3 , 3 0 2 77 1 ,5 3 2 1 ,9 0 8 1 7 4

- 22 - - - - - 94 1 ,9 2 5 1 ,4 9 2 - 10 8 10
9 250 - - 1 - - 79 1 , 2 7 4 1 , 0 3 4 2 18 35 -

NA 25 NA 1 NA NA 9 0 155 NA 1 i .

8 125 - 1 3 - - 1 10 1 , 1 9 0 1 , 0 4 4 13 2 2 8 2 2 0 2 0

'
1 8 68 104 3 31

G uam *.......
Puerto Rico 
Virgin Islands .

NA: Not available
’ Delayed reports: TB: Pa. add 34, Ohio delete 1, Mich, delete 4, Kans. delete 1, S. Car. delete 19, Fla. delete 3, N. Mex. add 3; Guam add 4 (1977); Tularemia: Ark. add 1 (1977); Typhoid Fever: 

Mo. delete 1 (1977); RM SF : Pa. add 1, Mo. add 1, S. Car. add 2 (1977); GC: Pa. add 591 civ.. La. delete 4 civ., add 44 mil., N. Mex. delete 36 civ. Wash, add 241 civ., add 87 
mil., Alaska delete 12 civ., Guam add 1 civ., (1977); Syphilis: Pa. add 6, N. Mex. delete 1 (1977); An. Rabies: N.J. delete 3, Pa. add 1, Colo, add 2 (1977).
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Table IV 
Deaths in 121 United States Cities*

Week Ending May 21, 1977 — 20 th Week

REPORTING AREA

ALL CAUSES Pneu­
monia
and

Influenza
ALL

AGES

REPORTING AREA

ALL CAUSES Pneu­
monia
and

Influenza
ALL

AGES

ALL
AGES

65 Years 
and Over

45-64
Years

25-44
Years

Under 
1 Year

ALL
AGES

65 Years 
and Over

45-64
Years

25-44
Years

Under 
1 Year

NEW ENGLAND ....... 630 4 1 1 157 25 22 29 SOUTH ATLANTIC . . . 1 , 1 3 0  643 3 0 4 85 55 53
Boston, Mass............ 190 115 48 11 8 5 Atlanta, Ga............. t o o 55 22 9 9 5
Bridgeport, Conn. . . . 28 19 7 1 I 3 Baltimore, Md.......... 2 26 1 2 2  63 18 10 5
Cambridge, Mass. 24 19 3 1 1 I Charlotte, N. C......... 46 28 10 4 1 3

19 17 2 — — - 66 4 4  12 5 2 4
Hartford, Conn......... 45 20 19 5 1 2 Miami, Fla.............. 1 3 2  76 40 8 4 2
Lowell, Mass............ 27 17 8 - 1 3 Norfolk, Va............. 47 2 3  17 2 1 3
Lynn, Mass.............. 21 14 6 1 - - Richmond, Va.......... 99 53 33 6 4 8
New Bedford, Mass.. . . 24 20 4 - - 1 Savannah, Ga........... 24 12 9 1 - 3
New Haven, Conn. . . . 4 4 26 11 - 5 1 St. Petersburg, Fla. . . . 95 75 11 7 - 9
Providence, R.l......... 62 41 15 1 4 5 Tampa, Fla.............. 61 41 13 2 3 5
Somerville, Mass. 11 9 2 - - - Washington, D. C. ... 1 82  82 59 20 19 5
Springfield, Mass. . . . 51 34 13 3 1 4 Wilmington, Del........ 52 32 14 3 2 1
Waterbury, Conn. . . . 31 20 8 - - 3
Worcester, Mass......... 53 40 11 2 - 1

EAST SOUTH CENTRAL 6 80 4 1 6 159 48 36 27
Birmingham, Ale. 126 68 27 7 19 4

MIDDLE ATLANTIC . . . 2 , 7 2 2 1 ,6 8 1 681 233 63 135 Chattanooga, Tenn. . . . 56 41 9 2 2 3
Albany. N. Y........... 46 28 8 5 3 1 Knoxville, Tenn........ 32 2 4  6 - - 1
Allentown, Pa........... 27 20 5 - 2 2 Louisville, Ky........... 116 64 32 9 7 10
Buffalo, N. Y........... 111 62 32 11 1 9 Memphis, Tenn......... 1 54 9 5 40 14 1 1
Camden, N. J........... 28 17 7 4 - 2 Mobile, Ala............. 60 38 13 5 2 2
Elizabeth, N. J.......... 33 26 4 3 - 1 Montgomery, Ala. . . . 44  30 9 1 2 -

28 15 1 0 1 — 2 92 56 23 10 3 6
Jersey City, N. J. ... 73 41 27 4 - -
Newark, N. J............ 54 22 21 5 - 3
New York City, N. Y.+. 1 , 3 7 2 8 59 3 2 4 132 26 62 WEST SOUTH CENTRAL 1 ,0 9 1 5 9 6 2 98 92 43 31
Paterson, N. J........... 41 27 10 4 - 1 Austin, Tex............. 37 15 14 5 - 1
Philadelphia, Pa......... 3 57 205 110 27 9 23 Baton Rouge, La. ... 64 34 17 5 4 5
Pittsburgh, Pa........... 156 87 4 4 11 11 12 Corpus Christi, Tex. . . 27 12 9 2 2 -
Reading, Pa............. 38 27 5 5 - 1 Dallas, Tex.............. 179 94 54 18 5 3
Rochester, N. Y........ 126 86 27 7 - 12 El Paso, Tex............ 43 27 10 2 1 5
Schenectady, N. Y. ... 23 16 5 2 - - Fort Worth, Tex. 78 45 22 4 4 2
Scranton, Pa............ 58 46 9 2 - 2 Houston, Tex........... 197 95 61 18 7 2
Syracuse, N. Y.......... 69 43 12 5 7 - Little Rock, Ark....... 53 30 16 2 2 2
Trenton, N. J........... 21 13 5 1 1 - New Orleans, La. ... 141 84 36 9 5 1
Utica, N. Y............. 21 15 6 - - 1 San Antonio, Tex. . . . 145 77 40 17 5 4
Yonkers, N. Y.......... 40 26 10 4 - 1 Shreveport, La.......... 54 33 10 2 6 2

Tulsa, Okla.............. 73 50 9 8 2 4

EAST NORTH CENTRAL 2 , 3 4 2 1 ,3 3 3 652 146 112 64
Akron, Ohio .......... 60 37 17 1 2 - MOUNTAIN ............. 468 2 8 4 1 05 32 23 14
Canton, Ohio.......... 49 29 18 - 1 1 Albuquerque, N. Mex . . 54 29 11 6 5 -
Chicago, ill.............. 593 3 1 6 178 48 27 16 Colorado Springs, Colo. 25 20 5 - - 1
Cincinnati, O hio....... 170 96 50 9 5 2 Denver, Colo............ 108 72 20 6 6 3
Cleveland, Ohio ....... 1 9 7 1 0 9 63 12 6 7 Las Vegas, Nev......... 31 19 8 2 - -
Columbus, O h io ....... 139 68 4 4 8 9 8 Ogden, Utah .......... 19 8 7 2 - 2
Dayton, Ohio.......... 108 66 24 13 - 2 Phoenix, Ariz........... 10 7 65 24 9 3 1
Detroit, Mich........... 273 1 4 5 6 8 23 26 9 Pueblo, Colo............ 22 13 3 3 2 3
Evansville, Ind.......... 36 23 12 - - - Salt Lake City, Utah . . 50 27 11 3 6 4
Fort Wayne, Ind. 51 34 11 2 3 1 Tucson, Ariz............ 52 31 16 1 1 -
Gary, Ind................ 15 8 6 - 1 2
Grand Rapids, Mich. . . 76 46 15 2 3 7
Indianapolis, Ind. 162 100 43 10 5 1 PACIFIC.................. 1 , 6 2 9 1 , 0 1 9 3 9 7 97 56 26
Madison, Wis............ 32 19 8 - 4 2 Berkeley, Calif.......... 17 11 3 1 1 -
Milwaukee, Wis......... 102 70 2 5 2 3 Fresno, Calif............ 61 33 16 6 3 1

45 21 12 3 7 1 25 20 3 1 — —

Rockford, III............ 41 25 1 0 3 1 2 Honolulu, Hawaii 52 25 15 4 4 -
South Bend, Ind. 42 24 13 2 2 - Long Beach, Calif. . . . 105 62 32 3 5 4
Toledo, O h io .......... 93 62 19 6 1 - Los Angeles, Calif. . . . 4 94 291 1 3 7 35 10 -
Youngstown, Ohio . . . 58 35 16 2 1 1 Oakland, Calif.......... 76 48 13 7 3 -

Pasadena, Calif.......... 39 31 7 1 — 2
Portland, Oreg.......... 1 19 76 28 4 6 2

WEST NORTH CENTRAL 7 2 7 4 6 6 163 43 28 27 Sacramento, Calif. . . . 69 39 19 3 5 -
Des Moines, Iowa . . . 39 29 - - 4 - San Diego, Calif........ 119 76 27 7 4 -
Duluth, Minn........... 22 17 4 - - 4 San Francisco, Calif. . . 182 118 41 15 5 5
Kansas City, Kans. . . . 33 23 4 5 - - San Jose, Calif.......... 51 40 10 - 1 3
Kansas City, Mo. 123 72 3 4 6 7 4 Seattle, Wash............ 133 82 32 6 8 4

43 29 10 1 1 3 51 38 9 2 1 4
Minneapolis, Minn. . . . 104 64 25 7 5 1 Tacoma, Wash.......... 36 29 5 2 I
Omaha, Nebr............ 66 45 10 6 4 -
St. Louis, Mo........... 199 1 25 53 12 5 8
St. Paul, Minn.......... 59 42 12 2 - 3 TOTAL .................... 1 1 ,4 1 9 6 , 8 4 9 2 , 9 1 6 801 4 3 5 4 0 6
Wichita, Kans........... 39 20 11 4 2 4

Expected Number ....... 1 1 ,3 4 0 6 , 8 7 3 2 , 9 4 5 7 2 7 3 7 0 3 9 0

*B y  place of occurrence and week of filing certificate. Excludes fetal deaths. 
+(N YC ) Estimate based on average percent of divisional total

The Morbidity and Mortality Weekly Report, circulation 65,000, is published by the Center for Disease Control, Atlanta, Georgia. The data in this report are provisional, based on weekly 
telegraphs to C DC  by state health departments. The reporting week concludes at close of business on Friday; compiled data on a national basis are officially released to the public on the suc­
ceeding Friday.

The editor welcomes accounts of interesting cases, outbreaks, environmental hazards, or other public health problems of current interest to health officials. Send reports to: Center for 
Disease Control, Attn.: Editor, Morbidity and Mortality Weekly Report, Atlanta, Georgia 30333.

Send mailing list additions, deletions, and address changes to: Center for Disease Control, Attn.: Distribution Services, GSO, 1-SB-36, Atlanta, Georgia 30333. When requesting changes 
be sure to give your former address, including zip code and mailing list code number, or send an old address label.
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Giardiasis — continued 
asis. In Camas and in Berlin (on the Am onoosuc), pressure 
filters without sedimentation and proper flocculation failed 
to remove Giardia cysts. The Androscoggin water treat­
ment plant in Berlin has sedimentation, flocculation, and 
rapid sand filters; however, flocculation difficulties and 
cross connections between unfiltered and finished water 
decreased the plant's effectiveness. Nevertheless, it has been

Current Trends

Measles —

During the first 18 weeks of 1977, 30,083 cases of mea­
sles have been reported in the United States, an increase of 
51.8% from the 19,817 reported during the first 18 weeks 
of 1976 and 93.1%  above the median 15,576 cases for the 
Preceding 5-year period. The incidence of measles in 1977 
is greater for each 4-week period than in the corresponding
4 weeks of 1976; however, the differences have become less 
marked as the year has progressed. For the first 4 weeks of 
1977, for instance, there was a 108.7% increase in reported 
measles compared to the first 4 weeks of 1976; by weeks 
13-16, the increase was down to 35.4%  (Table 1).
TABLE 1. Reported measles by 4-week periods. U nited States, 
1976-1977.

Weeks
1977 

No. Cases
1976 

No. Cases
%  Change 
1976-1977

1-4 3,389 1,624 +108.7
5-8 5,394 2,949 +82.9
9-12 7,565 5,502 +37.5

-13-16 8,691 6,417 +35.4

Six of the 9 reporting areas have reported increased 
numbers of cases over comparable time periods in 1976,

shown that properly functioning sedimentation, floccula­
tion, and filtration will remove particles the size of Giardia 
cysts from water, and thus can provide safe drinking water 
in distribution systems utilizing surface water (/).

Reference
1. Fair GM, Geyer JC: Water Supply and Waste-Water Disposal. 
New York, John Wiley & Son, Inc., 1956
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United States

ranging from a 6 3 %  increase in the South Atlantic States 
to a 13-fold increase in the East North Central States. The 
Middle Atlantic, East North Central, and Mountain States 
have reported fewer cases in the first 18 weeks of 1977 
than in 1976. All states have reported at least 1 case during
1977.

The highest measles incidence per 100,000 population 
< 1 8  years old has been reported from the West North Cen­
tral Region: 113.4 cases per 100,000 compared to the 
national incidence of 46.1. Four states — Montana, Iowa, 
Indiana, and Verm ont — have reported a measles incidence 
of greater than 150 cases per 100,000 population for the 
first 18 weeks (Figure 1). Five states — Maine, North 
Carolina, Arkansas, Wyoming, and Utah -  and the District 
of Columbia have reported less than 2 cases per 100,000 
population less than 18 years old.

Reported by  the Im m unization Div, B u r o f  State Services, and the 
F ield Services Div, Bur o f  Epidem iology, CDC.

M O R B ID IT Y  A N D  M O RTA L ITY  W EEKLY REPORT

FIG U R E 1. Measles incidence by state per 100,000 p o p u la tio n ' <18  years old, firs t 18 weeks o f  1977

*1976 Provisional Estimate
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Epidemiologic Notes and Reports

Gastrointestinal Illness Aboard the T.s.s. Fairsea

Outbreaks of gastrointestinal illness occurred on 3 con­
secutive voyages of a cruise ship, the T.s.s. Fairsea. The first 
cruise (April 23-30) and the second cruise (April 30-May 7) 
were 7-day round trip cruises from Los Angeles with 1-day 
visits to 2 ports in Mexico. The third cruise (May 7-21) was 
a 14-day cruise from Los Angeles to San Juan, Puerto Rico, 
with visits to 2 ports in Mexico and 4 in the Caribbean.

On the first cruise an outbreak of gastrointestinal illness 
began late April 24 and peaked on the third day of the 
cruise before reaching the first Mexican port. A  question­
naire survey revealed that 514 passengers (58%) and 22 
crew members (5%) were ill. None of these crew members 
worked in food preparation. The illness was characterized 
by diarrhea, vomiting, and abdominal cramps with head­
ache reported in approximately half and fever reported in 
approximately one-quarter of cases. Sym ptom s lasted 2 
days or less in 9 2 %  of ill individuals. Illness was not associ­
ated with any meal or food item, but risk of illness did in­
crease with increasing consumption of water (p=.002). 
Approxim ately 200 passengers visited the ship's physicians. 
Stool specimens were negative for Salmonella, Shigella, 
Vibrio parahaemolyticus, Bacillus cereus, and Yersinia 
enterocolitica. One culture grew toxigenic Escherichia 
coli. Viral studies are pending. A  sanitary inspection of the 
vessel failed to reveal any major deficiency in food or water 
handling, and the water distribution system had adequate 
residual chlorine. No coliform bacteria were found in water 
and ice samples.

On the second cruise, 30 of approximately 900 passen­
gers visited the ship's physicians for a gastrointestinal illness 
similar to, but milder than, that seen on the first cruise. A  
telephone survey of 61 randomly selected passengers found 
that 30 (49%) individuals reported illness. The outbreak 
peaked on the fifth day of the cruise.

On the ninth day of the third cruise, 20 passengers re­
ported to the sh ip 's physicians for treatment of gastro­

U.S. D E P A R T M E N T  OF H EA LT H , E D U C A T IO N , A N D  W E L F A R E
P U B L IC  H E A L T H  S E R V IC E  / C E N T E R  F O R  D IS E A S E  C O N T R O L  
A T L A N T A ,  G E O R G IA  30333
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enteritis, increasing the number seen since the beginning of 
the voyage to 29. An  investigation found that 289 passen­
gers (37%) and 7 crew members (2%) reported a gastroin­
testinal illness during the first 11 days of the third cruise, 
with the peak incidence occurring on the ninth day. None 
of the ill crew members were kitchen workers. The symp­
toms were similar to and as mild as those reported by pas­
sengers on the second cruise, and the duration of illness 
was usually 1-2 days. A n  increased risk of illness was 
again associated with consumption of increasing amounts of 
water (p=.007). Stool specimens were obtained for bacterial 
and viral studies. A  sanitary inspection again revealed 
adequate chlorine levels in the water distribution system 
and no major deficiencies in food handling. No coliform 
bacteria were isolated from water and ice samples obtained 
on May 20, when the ship docked in St. Thomas. The en­
vironmental investigation revealed that bilge water some­
times covered the suction line from one of the fresh water 
storage tanks. Water from this storage tank was used twice 
during the outbreak period of the May 7-21 cruise, but at 
no time immediately before or during the outbreak periods 
of the April 23-30 and April 30-May 7 cruises. This defect 
was corrected before the ship departed on its present cruise. 
Reported by Quarantine Div, F ie ld  Services Div, and Enteric D i­
seases Br, Bacterial Diseases Div, B ur o f  Epidem iology, CDC.

Editorial Note: The cause and source of these 3 outbreaks 
remain unknown. C D C  is continuing to investigate the ship's 
water distribution system, to monitor gastrointestinal ill­
ness during the current cruise, and to process laboratory 
specimens. During the third consecutive outbreak of gastro­
intestinal illness, C D C  requested that the cruise line inform 
all passengers booked for the May 21-June 4 cruise of the 
situation. The cruise line sent telegrams to travel agents 
stating the existence of these 3 consecutive, and increasing­
ly mild, outbreaks of gastroenteritis and informing them of 
the unknown risk of similar illness to future passengers.
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