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DEPARTMENT OF THE ARMY
- ,,,. ,, WATERWAYS EXPERIMENT STATION , CORPS OF ENGINEERS
• 

~ ~~~ J P. 0. 80X 631
VICKSBURG. MISSISSIPPI 39180

WESYV 31 August 1978

SUBJECT: Transmittal of Miscellaneous Paper D—78—1

TO: All Report Recipients

1. The Miscellaneous Paper transmitted herewith represents the results
of one of the research e f fo r t s  (work units) of the Corps of Engineers’
Dredged Material Research Program (DMRP). This study was conducted by
the Habitat Development Project (HDP) of the DMRP . The RDP had as its
main objectives the development of wetland and upland habitats on dredged
material and the evaluation ~~ the impact of disposal in shallow water
and upland sites.

2. This report, “A Survey of Potential Medical and Veterinaty Diseases
at Habitat Development Field Sites” (Work Unit 2A10), addresses the
concern that the establishment of natural habitats on dredged material
may increase the incidence of medical or veterinary diseases at those
sites. Habitat development sites in Oregon , Texas, and Virginia were
evaluated , and it was found that an increase in the incidence of vector—
borne, contact , or environmental diseases would not be expected as a
result of habitat development activities.

3. This work unit is of importance in assessing the overall environ-
mental impact of the habitat development disposal alternative and
is one of many research efforts in the HDP with a similar objective.
This and related work units will be synthesized in a report entitled
“Upland and Wetland Habitat Development with Dredged Material: Eco-
logical Considerations” (2A 08).

~~~~~~~~~~CANNO~~~~~~
Colonel, Corps of Engineers
Commander and Director
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Preface

This report constitutes a literature survey of selected potential

medical and veterinary diseases at three of the Dredged Material

Research Program (DMRP) , Habitat Development Project (HDP) field

sites: Miller Sands Marsh and Upland Habitat Development Site ,

Columbia River, Oregon; Bolivar Peninsula Marsh and Upland Habitat

Development Site , Galveston Bay, Texas; and Windmill Point Marsh

Development Site, James River , Virginia.

The study was conducted as Work Unit 2AlO of the DMRP for the

Office , Chief of Engineers, at the U. S. Army Engineer Waterways

Experiment Station (WES), Environmental Laboratory (EL), formerly the

Environmental Effects Laboratory , Vicksburg, Mississippi.

The report was written by Dr. John U. Simmers , HDP. The study

was under the supervision of Dr. Hariley K. Smith, Manager , 11131’, and

the general supervision of Dr. John Harrison, Chief , EL.

The Directors of WES during the study were COL G. H. Hilt , CE,

and COL J. L. Cannon, CE. Technical Director was Mr. F. R. Brown.
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A SURVEY OF POTENTIAL MEDICAL AND

VETERINA RY DISEASES AT HABITAT

DEVELOPMEN T FIELD SITES

Introduction

1. The development of ma rsh and upland habitats from dredged

material disposal sites at Bolivar Peninsula, Galveston Bay, Galveston

County, Texas; Windmill Point , James River, Prince Georges County, Vir-
ginia; and Miller Sands, Columbia River , Clatsop Co unty,  Oregon, may

affect the localized incidence of selected human and veterinary dis-
eases in these areas. The effect c. uld be an indirect impact of habitat

development through the attraction and maintenance of animal populations

that serve either as reservoirs or are otherwise involved in the mainte—

n2nce or transmission of communicable diseases o~ human or veterinary

importance.

2. This report represents an effort to distinguish between the

possibility for a communicable disease problem related to habitat devel—

opment and the probability of a problem related to this activity .

Survey Approach

3. This survey was conducted in three phases; the first phase

involved the listing of animal species (both fish and wildlife) associ-

ated with the particular habitat development sites. The second phase

identified known diseases of human or veterinary importance potentially

associated with each animal on the list and the role that the animal fills

in the transmission of the disease. For example, a red—winged blackbird

(.4gelaius phoeniceus) can be a reservoir for the virus of western equine

encephalitis. If in fact the blackbird were infected with the virus, the

disease could be carr ied to a man or a horse or to other animals by cer-

tain species of mosquitoes (Aede s aeq’jpti or various Culex app.) whi ch

first bite the blackbird and then bite the man. As the reader might

judge for himself, the variety of possible diseases a man exposes himself

5
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to through association with natural animal communities is surprising and

perhaps upsetting but the actual occurrences of these diseases

on the local and state level do not approach the potential. The third

phase served then to define , for each disease, the actual localized and

statewide occurrence of the diseases listed .

Animal populations at the habitat development Sites

4. The list of fauna presented in this report and used to define

potential disease interactions was obtained from the Dredged Material

Research Program (OMEP), Habitat Development Project (HI3P) files and

represents two types of information:

a. Listings from baseline field and/or literature faunal in-
ventories for the general locations of proposed habitat
development.

b. Listings of fish and wildlife species actually observed at
the sites during the early phases of site development.

5. The faunal listings presented are incomplete for the locations

discussed but are suggested as adequate for the purpose of defining the

relationships that may cause the transmission of disease from animal to
animal or animal to man.

Potential disease problems

6. The potential diseases associated with the listed fish and wild-

life were identified from reports of state health organizations of

Washington, Texas,and Virginia; publications of the U. S. Center for Dis-

ease Control; publications of the U. S. Agricultural Research Service;

and a general literature review .

Actual disease occurrences

7. The 4—year period from 1971—1975 was studied to identify the

actual incidence of the various diseases in the states and in counties

adjacent to the locations of the HDP field sites. The same sources used

to obtain potential disease information were used to obtain the actual

disease incidence data.

Results

Survey

8. The results of the survey are presented in Tables 1—3 accord-

ing to column headings that are explained below . Tables are designed

6
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for quick reference by site and obvious animal species. Diseases listed

are those that may be influenced by habitat management practices to

encourage or discourage site use by specific animals. Although these

diseases may have been reportt~.. from areas near the HOP field sites, none
have been reported specifically from the field sites. Fi nally in order

to make the tabulation less confusing, literature references have been

omitted and a list of useful secondary literature is given in the bibliog-

raphy .

Definitions and explanations
of column headings within tables

10. The following is an explanation of the headings included in the

tables:

a. Host —- An abundant animal at the site and one that might
maintain a pathogen (bacteria , virus, etc.) by serving as
a reservoir for that pathogen. The host animal may also
transfer a pathogen to man or to animals of economic impor—
tance to man. When the host animal serves the transfer
function , it is called a vector. Host animals are usually
vertebrates and the most obvious animals at each field site.

b. Vec tor or intermediate hose ~~
— Certain diseases are direct—

ly communicated from one man or animal to another man or
animal but most listed in the tables of this report require
another ani~nal to link the reservoir and the susceptible
host. This other anima l is either a vector or an intermed-
iate host or both.

(1) Vector —— A rnicropredator (-i predator that takes only
a small bit of nourishment from the prey) that may
transfer a pathogen from one susceptible host (reser-
voir) to another susceptible host. If the pathogen
does not further develop or reproduce in the micropred—
ator, then the micropredator is called a vector ; if the
pathogen develops or reproduces in the micropredator ,
the micropredator is considered an intermediate host.
Usually vectors seek out prey (susceptible hosts) and
may transfer pathogens to new host species and new
geographical areas.

(2) Intermediate host —— As explained above, the intermedi-
ate host may be a vector. The intermediate host may
also serve a passive role In disease communication.
An animal serving as an intermediate host may be eaten
by a susceptible host thereby transferring the patho—
gen to the susceptible host. A waterborne pa thogen
may undergo development or reproduction in an interned-.
late host before returning to the water to infect a

7
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susceptible host. Intermediate-hosts are most often
lower invertebrates: arthropods (usually insects)
and mulluscs (snails or bivalvla).

c. Disease — —  May be acute or chronic a.td generally one of
three types: vector—borne diseases , contact diseases , or
environmental diseases. For information on most of these
diseases, the reader is directed to the Manual of Communi-
cable Diseases, published by the Communicable Disease
Center , Atlanta, Georgia.

d. Role of host in disease —— A host animal may serve one or
more roles in the commun ication of human or veterinary
disease. -

(1) Final susceptible host —— Contains the final develop—
inent form of the pathogen, usuallj the infectious
form.

(2) Host of micropredators — —  An animal supporting micro—
preda tors tha t may serve as vec tors or intermedia te
hosts, e.g., an animal serving as a tick hos t or flea
hos t.

(3) Intermediate host —— This role is explained above an ’~
refers to a host suppor ting a develop ing or reproduc—
ing stage of a pathogen.

(4) Reservoir host —— An animal that harbors a pathogen at
a chronic level and thereby makes the pathogen avail-
able to vec tors , in termedia te hos ts,or final hosts .

e. Pathogen —— A living organism such as a virus, bacteria ,
protozoa, etc., capable of producing disease in a suscepti—

-- - ble host.

f. Hosts of economic significance —— Hosts including man that
are preferred by micropredatory vectors, or who may consume
intermedia te hos ts or ~ho are otherways suscep tible to a
disease. Included in this list with man are animals associ-
ated with man as domestic animals or pets.

~~ 
Human infections per year —— The average number of infec-
tions reported for 1971—1975 from counties adjacent to the
HDP field site.

h. Average for state —— The average number of human infections
reported for 1971—1975 from the entire adjacent state.

i. Likelihood of occurrence — An a thro’igh d rating of pos-
sible occurrence of each disease at each site:

(1) a Reported in county or adjacent counties every year
1971—1975.

(2) b Reported in the state during 1971—1975 , bu t no cases
in counties adjacent to HDP field site.

8
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(3) c Reservoir , vector, and/or intermediate host species
present , but no cases reported in man .

(4) d Veterinary disease predominantl y of wildlif e, no
human cases.

j. Notes —— A series of notes is appended to each table set
to clarif y or elaborate on items of special importance.

9
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Table 1: Notes, ~ i’L lc:r i ”e’’:~

1. These diseaces are related to water t emr erat~~r-~ ; ~-:‘~ :~~~f  t .:-.~ -:’~-aturC-
should not be increased .

2. A r icket t s ial  disease carried by a fluke in a

3. An average of’ seven cases per year of rabies ~~~~ “~:i:,aiE ~Icc~~~~~~ —

in the state.

14 There are no si~ nificarit medical or v~~~”r n ia~~- .’ :17: .f:-”2flt
kecv ,~ , to he re lated  to  nutria.

5. Avka n hotuli7:m can be exceptionally harmful :o :~ r - :liticns ~~:
‘

w :LtCi rfowl , during : : ‘:rioJ1; of’ drought .

6. l C I ’ I OC . uO,~ ’7:~~f lO~~ l CC may be fat al to i~ .~ aLuce  ‘0a~~~~ ’:~ - .

7. Ur idi~uht ed  ty the~’ .~ are many infeeted h~ r1L3 . co~~ Z.~ s—
but ( ) ‘C 1_~. o-’~ ~~~~~ ~D~1’~ tlv repo .~ J

(Sh: ’- -~ 6 o~’ 
~~~)
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Table 2: Notes, Boiivar Peninsula

1. Nearby Brazoria County , Texas , has been the only recent site of
tick surveillance.

2. Chagas ’ disease or American trypanosoniiasis is a potential threat.
All the vectors and reservoir hosts are present , but human cases
are rare in the U. S.

3. Leprosy incidence has dropped from 314 in 1972 to 17 in 1975.
Involvement of armadillo is not well defined at this time +

)~. A hi gh proportion of reported cases occurred in counties adjacent
to the I~~P field site.

5. Thirty—three St. Louis encephalitis cases were reported in }i~rris
County in 19 75. Only Jeff erson County , Texas , participated in the
1976 surveillance program. Harrison and Jefferson Counties are
near the Bolivar Peninsula.

6. This disease is usually not reported by ~~ alth organizat ions.

7. Plague has not been reported ‘in the 1971—1915 period , but was
reported in the 1900—1970 period .

8. No reports by county are availl’.ble.

9. A total of 33() veteri~;’iry ravies cases have been reported per year
statewide .

10. A. fever has not been reported from this area, but vectors are
present .

11. Local food poisoning reports and salmonellosis reports are not
available. Packaging and t ransport  of food moves contaminated
material out of the irmiiediate area of contamination.

(Sheet 25 of 25)
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Table 3: N otes ,  Win’LniU. r- :-int

1. Dermacentor varia’bilis has been implicated as vector of Rocky
Mountain spotted fever in Virginia.

2. The year 1975 was the f i rs t  time arthrop od— ’norri e encephalitis was
reported in Virginia. In 1915 there were two cases of eastern
equine encephalitis and one N t .  Louis s t rain .  In 1976 there were —

three cases of St. Louis encephalitis in an .CI around Richmond . This
may represent an emerging zoonosis. The dense populations of pas— +

serine birds may require management.

3. Colorodo tick fever was previously isolated on the east coast at
Long Island , New York.

14. Dermacentor variabilis was confirmed as the cause of tick paraly~~.s
in Virginia in 19148.

5. Rocky Mountain spotted fever transmission t-:.’ Ixodes denatatus was
confirmed in Prince George County, Virginia , in 1952.

(Sheet 2 of 2)
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